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1.0 INTRODUCTION 

1.1 CEQA Requirements for a Final EIR 

The South Coast Water District (District), in compliance with the California Environmental Quality Act 
(CEQA), has prepared this Final Environmental Impact Report (Final EIR) for the Doheny Ocean 
Desalination Project (Project). The District is required, after completion of a draft EIR, to consult with and 
obtain comments from public agencies having jurisdiction by law with respect to the proposed Project, 
and to provide the general public with an opportunity to comment on the draft EIR. The District, as the 
lead agency, is also required to respond to significant environmental issues raised in the review and 
consultation process. This Final EIR has been prepared to respond to public agency and general public 
comments received on the Draft EIR for the Project, which was circulated for public review from June 6, 
2018 through August 6, 2018.  

State CEQA Guidelines §15088 requires that lead agencies evaluate all comments on environmental issues 
received on the Draft EIR and prepare a written response. The written response must address the 
significant environmental issues raised. In addition, there must be a good faith and reasoned analysis in 
the written response. However, lead agencies need only respond to significant environmental issues 
associated with the project and do not need to provide all the information requested by commenters, as 
long as a good faith effort at full disclosure is made in the EIR (State CEQA Guidelines §15204). 

State CEQA Guidelines §15204 recommends that commenters provide comments which focus on the 
sufficiency of the Draft EIR in identifying and analyzing the possible impacts on the environment and ways 
in which the significant effects of the project might be avoided or mitigated. State CEQA Guidelines 
§15204 also notes that commenters should provide an explanation and evidence supporting their 
comments. Pursuant to State CEQA Guidelines §15064, an effect shall not be considered significant in the 
absence of substantial evidence supporting such a conclusion. 

State CEQA Guidelines §15204 is instructive and provides insight into both the obligation of commenting 
parties and how the Lead Agency should review and respond to comments. Section 15204 states in part: 

“(a)  In reviewing draft EIRs, persons and public agencies should focus on the sufficiency of the 
document in identifying and analyzing the possible impacts on the environment and ways 
in which the significant effects of the project might be avoided or mitigated. Comments are 
most helpful when they suggest additional specific alternatives or mitigation measures that 
would provide better ways to avoid or mitigate the significant environmental effects. At the 
same time, reviewers should be aware that the adequacy of an EIR is determined in terms 
of what is reasonably feasible, in light of factors such as the magnitude of the project at 
issue, the severity of its likely environmental impacts, and the geographic scope of the 
project. CEQA does not require a lead agency to conduct every test or perform all research, 
study, and experimentation recommended or demanded by commentors. When 
responding to comments, lead agencies need only respond to significant environmental 
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issues and do not need to provide all information requested by reviewers, as long as a 
good faith effort at full disclosure is made in the EIR.”  [emphasis added]  

State CEQA Guidelines §15088 recommends that where a response to comment makes important changes 
in the information contain in the text of the Draft EIR, that the Lead Agency either revise the text of the 
Draft EIR or include marginal notes showing that information. The Final EIR for the Project has been 
prepared in accordance with CEQA. CEQA Guidelines §15132 indicates that the contents of a Final EIR 
shall consist of: 

 “The draft EIR or a revision of the draft; 

 Comments and recommendations received on the draft EIR either verbatim or in summary; 

 A list of persons, organizations, and public agencies commenting on the draft EIR; 

 The responses of the Lead Agency to significant environmental points raised in the review 
and consultation process; and 

 Any other information added by the Lead Agency.” 

Pursuant to CEQA Guidelines §15088(b), the District has provided written responses to comments to any 
public agency that commented on the Draft EIR, at least ten (10) days prior to the District Board 
consideration of certifying the EIR as adequate under CEQA. In addition, the Final EIR will be made 
available to the general public at the District’s offices in Laguna Beach, and on the District’s website. 

The Final EIR, along with other relevant information and public testimony at the Board of Directors’ 
hearing, will be considered by the District’s Board of Directors in determining whether or not to certify 
the EIR and approve the Project. 

1.2 Organization of the Final EIR 

This Final EIR document is organized as follows: 

Section 1 Introduction - provides a brief introduction to this document. 

Section 2 Draft EIR Comments and Responses – includes all comments received on the Draft EIR 
and the District’s responses to those comments, in accordance with CEQA. 

Section 3 Draft EIR Errata - presents clarifications, amplifications and insignificant modifications to 
the EIR, identifying revisions to the text of the document. 

Section 4 Final EIR Appendices - provides information regarding the distribution of the Draft EIR as 
well as technical memos prepared in response to comments and for the Final EIR. 

1.3 CEQA Process History 

The District has complied with relevant CEQA Guidelines regarding the preparation and processing of the 
Project EIR. A brief summary of the Project’s CEQA process is as follows: 
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 An initial Notice of Preparation (NOP) informing interested parties and agencies of the project 
was distributed on March 14, 2016. 

 Written and verbal testimonies were given at a public scoping meeting held for the Project on 
March 31, 2016. 

 An amended NOP containing refinements to the Project was distributed on November 17, 2017. 

 Written and verbal testimonies were given at a further public scoping meeting held for the Project 
on December 7, 2017. 

 The Draft EIR was initially distributed for public review on May 23, 2018, followed by an Amended 
Notice of Availability and redistribution of the Draft EIR for review beginning on June 6, 2018. The 
public review period closed on August 6, 2018. 

 A Draft EIR public meeting was held on June 26, 2018, to receive public comments on the Draft 
EIR. 

 Following release of the Draft EIR for public review, the District continued to engage with 
stakeholders, and initiated several technical analyses to further clarify and amplify the Draft EIR 
(refer to Section 2, Master Response 3 for further discussion). 

1.4  Project Design and Funding Status 

The “Project” under consideration for approval is the Local Project which could provide up to 5 million 
gallons per day of potable water. Along with considering certification of the Final EIR as adequate under 
CEQA, the District’s Board of Directors will also consider whether or not to approve the Project.  At 
present, the District has received a $10 million grant from the State of California under Proposition 1, and 
is pursuing additional funding and loan programs. These include a State Revolving Fund (SRF) loan through 
the State Water Resources Control Board (for low interest loans), a potential federal grant through the 
Bureau of Reclamation (pending), and a request to Metropolitan Water District to include the Project in 
its Local Resources Program financial assistance.  Refer to Section 2, Master Responses 1 and 2 for 
additional discussion regarding the Local Project and the potential future Regional Project. 

1.5 Summary of Technical Analyses in Final EIR 

Through the review of Draft EIR comments and in preparation for the Final EIR, the District has clarified 
and amplified certain technical analyses and therefore has prepared certain technical memos for the Final 
EIR. These technical memos can be found in Section 4 of this document as attached appendices, and 
include the following: 

• Coastal Hazard Analysis (Appendix 4.2.1) 

• Brine discharge analysis based on Plumes 18b (Appendix 4.2.2) 

• Hydrogeologic Analysis to evaluate Project impacts to the San Juan Creek surface water levels and 
potential upstream bedrock barrier (Appendix 4.2.3.1) 
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• San Juan Creek Lagoon Technical Memo (Appendix 4.2.3.2) 

• Local Hazard Conditions and Drainage Study (Appendix 4.2.4 contains the clarified and amplified 
figures, while text modifications are shown in Section 3, Draft EIR Errata) 

• Technical memos regarding marine biological resource effects, in light of above hydrogeology and 
brine discharge technical memos (Appendices 4.2.5.1 and 4.2.5.2) 

As discussed further in Section 2, Master Response 3, these technical memos provide clarification and 
amplification of Draft EIR analyses, and do not disclose new or substantially more severe environmental 
impacts or other significant new information. 

1.6 Clarifications, Amplifications and Modifications to the Draft EIR 

Section 3.0, Draft EIR Errata, details the changes to the Draft EIR. CEQA Guidelines §15088.5 describes 
when an EIR requires recirculation prior to certification, stating in part: 

“(a) A lead agency is required to recirculate an EIR when significant new information is added to 
the EIR after public notice is given of the availability of the draft EIR for public review under 
Section 15087 but before certification. As used in this section, the term "information" can 
include changes in the project or environmental setting as well as additional data or other 
information. New information added to an EIR is not "significant" unless the EIR is changed in 
a way that deprives the public of a meaningful opportunity to comment upon a substantial 
adverse environmental effect of the project or a feasible way to mitigate or avoid such an 
effect (including a feasible project alternative) that the project's proponents have declined to 
implement. … 

(b) Recirculation is not required where the new information added to the EIR merely clarifies or 
amplifies or makes insignificant modifications in an adequate EIR.” 
 

In response to public comments, specific clarifications have been made to the Project Description to 
reiterate the scope and phasing of the proposed Project. Text changes have also been made to other 
sections to clarify and amplify the analysis or mitigation measures, and to make insignificant modifications 
to the Draft EIR.  This information does not rise to the level of significant new information as the resulting 
impact analysis and alternatives considered remain essentially unchanged, and no new or more severe 
impacts have been identified. These changes do not warrant Draft EIR recirculation pursuant to CEQA 
Guidelines §15088.5. As set forth further below and elaborated upon in the respective Response to 
Comments, none of the Errata below reflect a new significant environmental impact, a “substantial 
increase” in the severity of an environmental impact for which mitigation is not proposed, or a new 
feasible alternative or mitigation measure that would clearly lessen significant environmental impacts but 
is not adopted, nor do the Errata reflect a “fundamentally flawed” or “conclusory” Draft EIR. Therefore, 
this Final EIR is not subject to recirculation prior to certification. (Refer to Section 2, Master Response 3 
for additional discussion). 
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South Coast Water District  June 2019 
 

2.0 DRAFT EIR COMMENTS AND RESPONSES 

In accordance with CEQA Guidelines §15132, the following is a list of persons, organizations, and public 

agencies that submitted comments on the Draft EIR during the public review period. This section includes 

all comments received by the District on the Draft EIR, including written comments, comments submitted 

online through the District’s Project website, and oral comments received at the Draft EIR public meeting 

held on June 26, 2018. Although CEQA only requires a 45-day review period for the Draft EIR, the District 

provided a full 60 days for public review, which review period ran from June 6, 2018 through 

August 6, 2018.1 

2.1  LIST OF DRAFT EIR COMMENTS 

Comments have been numbered as shown below, with responses to each comment following the 

respective comment letter.  

Reference  Commenter Date 

Federal 

F1 FEMA Region IX – U.S. Department of Homeland Security 

Gregor Blackburn, CFM Branch Chief 

June 12, 2018 

F2 National Oceanic and Atmospheric Administration 

Anthony Spina, Chief 

August 2, 2018 

State 

S1 California Coastal Commission 

Tom Luster - Energy, Ocean Resources, and Federal Consistency 

Division 

August 3, 2018 

S2 California Department of Toxic Substances Control 

Johnson P. Abraham, Project Manager 

July 9, 2018 

S3 California Department of Transportation (Caltrans) 

Scott Shelley, Branch Chief 

August 2, 2018 

S4 California State Lands Commission 

Cy R. Oggins, Chief 

August 6, 2018 

S5 Native American Heritage Commission 

Gayle Totton, B.S., M.A., Ph.D., Associate Governmental Project 

Analyst 

June 22, 2018 

S6 Office of Planning and Research, State Clearinghouse 

Scott Morgan, Director 

August 7, 2018 

S7 San Diego Regional Water Quality Control Board 

David Gibson, Executive Officer 

August 6, 2018 

                                                           
1  The District initially released the Draft EIR on May 18, 2018, but subsequently realized it was missing certain pages in some 

copies.  Therefore, on June 4, 2018, the District posted an Amended Notice of Availability and released the complete Draft 
EIR to begin the 60-day public review period. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 10 of 1710



Doheny Ocean Desalination Project  
Final Environmental Impact Report          Draft EIR Comments and Responses 

 

South Coast Water District  June 2019 
 

Reference  Commenter Date 

Local  

L1 City of Dana Point 

Matt Schneider, Acting Director of Community Development 

August 6, 2018 

L2 Metropolitan Water District of Southern California 

Deirdre Brand, Environmental Planning Section 

August 6, 2018 

L3 Moulton Niguel Water District 

Todd Dmytryshyn, Principal Engineer 

August 1, 2018 

L4 Municipal Water District of Orange County 

Robert J. Hunter 

August 6, 2018 

L5 County of Orange Public Works 

Richard Vuong, Manager, Planning Division 

August 3, 2018 

L6 San Juan Basin Authority 

Norris Brandt, PE Administrator 

August 5, 2018 

L7 Santa Margarita Water District 

Don Bunts, Deputy General Manager 

August 6, 2018 

L8 South Coast Air Quality Management District 

Lijin Sun, J.D., Program Supervisor 

June 5, 2018 

L9 South Orange County Wastewater Authority 

Betty Burnett, General Manager 

NA 

L10 Southern California Regional Rail Authority, MetroLink 

Ron Mathieu, Planning Manager II 

August 6, 2018 

Organizations 

O1 CURE 

Tanya Gulesserian 

August 6, 2018 

O2 Nature Commission 

Kevin Nelson, Founder 

July 27, 2018 

O3 Orange County Coastkeeper 

Ray Heimstra, Associate Director 

August 6, 2018 

O4 Sierra Club 

Dr. Tom Williams, Water Committee 

August 6, 2018 

O5 South Laguna Civic Association 

Greg O’Loughlin, President 

July 25, 2018 

O6 Surfrider Foundation 

Katie Day, Staff Scientist 

August 6, 2018 

O7 CURE (late letter) 

Kyle Jones 

April 4, 2019 

June 26 DEIR Public Meeting 

M1 Richard Banister June 26, 2018 
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Reference  Commenter Date 

M2 Richard Gardner June 26, 2018 

M3 Markus Lenger June 26, 2018 

M4 Richard Kanter  June 26, 2018 

M5 Toni Nelson June 26, 2018 

M6 Ray Hiemstra June 26, 2018 

Web Comments (Public) 

W1 Robert & Toni Bancroft June 6, 2018 

W2 Joy Berry July 24, 2018 

W3 Steven Carpenter May 29, 2018 

W4 Kim Day June 26, 2018 

W5 Dan and Penny Elia August 6, 2018 

W6 David Goldberg June 27, 2018 

W7 Gordon Grannis June 19, 2018 

W8 Kathy Hartl August 6, 2018 

W9 Carolyn Keatinge August 3, 2018 

W10 Brian / Kathleen Knott August 2, 2018 

W11 Rebecca Mansfield June 18, 2018 

W12 Elizabeth Meehan June 26, 2018 

W13 Christopher Moore July 23, 2018 

W14 Stan Morgan June 27, 2018 

W15 Bennie F. Petty June 5, 2018 

W16 Hal & Mary Schaffer June 24, 2018 

W17 Dave Schroeder June 23, 2018 

W18 Michael Scott June 20, 2018 

W19 Aaron Simmons June 5, 2018 

W20 Bob & Betsey Unger June 28, 2018 

W21 David L. Whitaker July 1, 2018 

W22 Bendush William June 25, 2018 

W23 Bobby Young August 3, 2018 

W24 Chris Zamoscianyk June 3, 2018 

Web Comments (Organizations) 

W25 California Cultural Resources Preservation Alliance, Inc. 

Patricia Martz 

August 16, 2018 

W26 Citizens Coalitions for a Safe Community 

Dr. Tom Williams 

August 6, 2018 
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Reference  Commenter Date 

W27 Citizens Coalitions for a Safe Community and Sierra Club 

Dr. Tom Williams 

August 6, 2018 

W28 Doheny Village Merchants Association 

James Schad 

August 4, 2018 

W29 Orange County Coastkeeper 

Ray Hiemstra 

August 6, 2018 

W30 R&R Technologies, Inc./Biosphere Carbon Group LLC 

Tim O’Connor 

June 25, 2018 

W31 San Juan Basin Authority 

Norris Brandt 

August 6, 2018 

W32 Surfrider Foundation 

Katie Day 

August 6, 2018 

Public 

P1 Rowena Anderson NA 

P2 Harold Breen August 6, 2018 

P3 Dan & Penny Elia August 6, 2018 

P4 Kathy Hartl August 6, 2018 

P5 Gillian Martin June 28, 2018 

P6 Ann Mintie June 21, 2018 

P7 Nick Skoularikis June 27, 2018 

P8 David Whiting June 25, 2018 

P9 Dr. Tom Williams August 6, 2018 

P10 Betty Youndt June 25, 2018 
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2.2 MASTER RESPONSES 

Certain comments received on the Draft EIR raised similar or closely related environmental issues. In some 
cases, the reader is referred or directed to other responses to comments that address the particular 
comment or issue. To address these related comments, the following Master Responses have been 
prepared to provide a broader response to issues that have been raised by more than one commenter. 
These Master Responses, together with the individual responses (in Section 2 of this Responses to 
Comments document) and Draft EIR Errata (in Section 3 of this Responses to Comments document), 
constitute the District’s responses to comments on the Draft EIR pursuant to CEQA Guidelines §15088. 

Master Response 1: Project Description Details 

Some comments on the Draft EIR, particularly Comments S4 (State Lands Commission), L1 (City of Dana 
Point) and O4 (Sierra Club), requested further clarification of the Project Description. This Master 
Response 1 focuses on clarifications regarding the Phase I or “Local” Project.1 In addition to the narrative 
discussion below, the Project Description has been further clarified as shown in Section 3, Draft EIR Errata. 

Project Capacity 

The Draft EIR states that the District only intends to pursue approvals for the Local Project of “up to” 
5 million gallons per day (MGD) at this time (see, e.g., DEIR, p. 1.0-1) (refer to Master Response 2, for 
discussion of Local Project vs. Regional Project). Although the Preliminary Design Report (PDR) discusses 
an intermediate capacity of 10 MGD, the District is not pursuing that at this time.  Like for the Regional 
Project, any capacity beyond 5 MGD would require additional CEQA review, regional project partnerships 
and funding agreements, and new or amended regulatory agency approvals.  

The Draft EIR evaluates the Local Project capacity as being “up to” 5 MGD, recognizing that the District 
may proceed with a smaller scale Project. A potential future Regional Project would require partnership 
with other water agencies (see Master Response 2) to share financial responsibility and to create a 
regional product water conveyance system. These regional components have not been identified and 
would be beyond the capabilities and project goals of the District itself. Even with the Local Project, should 
the District proceed with the full 5 MGD of potable water capacity, the District could make some of this 
water available to other local water agencies, as noted in the Draft EIR (and discussed further in Responses 
O2-1 and O2-2), following further CEQA review. However, as no partners, commitments, or funding 
agreements are in place for use beyond the District, the amount of water, its destination, or how it would 
be used by other water agencies is speculative. 

The Draft EIR also notes that certain Local Project facilities may be constructed to accommodate the 
potential future Regional Project, for the purposes of avoiding unnecessary removal of Local Project 
facilities (“throw-away facilities”) should a Regional Project be pursued in the future. This is discussed in 
greater detail in Master Response 2, including additional graphics showing which facilities could be 
oversized in the Local Project. 

1  Differences between the Local Project and Regional Project are addressed in Master Response 2. 
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Project Lifespan 

The Project has no specific “lifespan,” as it is envisioned to be part of the District’s water supply portfolio 
for the foreseeable future. Periodically, certain Project components would require maintenance or 
replacement, the impacts of which would be expected to be temporary, infrequent, and no more 
significant than impacts discussed in the EIR. Also refer to Response F2-3 regarding project lifespan and 
Responses S4-8 and O1-5 regarding potential for decommissioning or replacement of slant wells and 
pumps. 

Project Footprint and Siting 

As noted throughout the Draft EIR (pages 3.0-1, 3.0-14, Exhibits 3-4 through 3-9, for example), the Project 
footprint includes “study areas” for the slant wells, conveyance lines and the desalination plant site itself. 
While the desalination facility site is relatively well defined on the District’s San Juan Creek Property, the 
Draft EIR notes that the slant wells and raw water conveyance pipelines could occur anywhere within the 
identified study areas. Preferred locations for the raw water conveyance lines are evaluated in the Draft 
EIR, as are generally anticipated locations for slant wells at Doheny State Beach (DSB) and Capistrano 
Beach Park. The Draft EIR evaluates a broader “study area” for raw water conveyance pipelines and slant 
wells to provide the District with flexibility during the EIR process, recognizing that, for complex major 
public works such as the Project, it is common for facilities to undergo various refinements as they move 
through the CEQA process, regulatory permitting, final design and field conditions during construction. 
This is particularly true given the phased nature of the Local Project, which is proposed for construction 
in phases, with slant well siting and design modified as each individual slant well is drilled, developed and 
begins production. Accordingly, the raw water conveyance system could vary slightly within the raw water 
conveyance study area, depending on the actual final locations for the slant wells that will convey water 
to the raw water conveyance pipelines. To allow for this flexibility, the EIR anticipates reasonably 
foreseeable impacts of facility construction within the study areas.  

The Draft EIR has been clarified to identify specific siting criteria for slant well location and construction 
(see Section 3.0, Draft EIR Errata, “Project Facility Siting Criteria”). 

Slant wells could be located anywhere in the slant well study area, except those areas identified for 
avoidance (see Section 3, Draft EIR Errata). “Proposed locations for the slant wells are shown in 
Exhibit 3-3, Project Facility Locations, and Exhibit 3-4, Southeast Intake Well Study Area based on recent 
hydrological modeling done by Geoscience….” (Draft EIR, page 3.0-17). “Slant wellhead cluster locations 
are shown in Exhibit 3-3, Project Facility Locations, but may be revised based on further design work. 
Individual slant well dimensions are shown in Table 3-5, Slant Well Dimensions, which may be modified 
during final design, regulatory permitting, and/or field construction adjustments to reflect conditions in 
the field at the time of construction.” (Draft EIR, pages 3.0-19 and 20). The Draft EIR is clarified to indicate 
avoidance areas, including the beach at DSB, San Juan Creek, San Juan Creek Lagoon, and the DSB North 
Creek drainage channel (see Section 3, Draft EIR Errata).  

Regarding slant well construction on the beach, some comments requested further clarification, which 
has been added to the Project Description, indicating that there will be no beach construction at DSB, and 
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only temporary beach construction at Capistrano Beach Park should slant wells be sited at that location 
(see Section 3.0, Draft EIR Errata).  

Slant Well Number  

The actual number of slant wells required for the Local Project will depend in part on slant well 
productivity, which will be monitored as each slant well is drilled, developed and operated. The number 
of wells may also depend on the final capacity design, as the proposal is for a plant that is “up to 5 MGD”. 
As each well is installed, the District will refine the groundwater modeling and well siting. Based on 
available information including extensive groundwater modeling, field investigations, and operating a test 
well at DSB, the District anticipates for DSB that a total of three to four slant wells would be required from 
two separate well pods (three for production of the necessary 10 MGD of raw ocean water to produce 5 
MGD of drinking water) and one slant well for redundancy (in the event one slant well requires 
maintenance, a fourth “redundant” well would allow the District to maintain production capacity, which 
is a standard practice with water supply projects). 

Project Construction and Operation Assumptions  

At the request of several commenters, detailed construction and operation assumptions developed for 
the GHG and air quality analyses have been incorporated into the Project Description, as shown in Section 
3, Draft EIR Errata. Those assumptions include anticipated construction phasing, equipment needs, and 
operational hours for equipment type. Another edit to Draft EIR page 3.0-38 further clarifies both the 
construction schedule and anticipated consecutive drilling of intake wells. Text has been amplified to 
identify likely construction phasing and a preliminary schedule for each phase, consistent with information 
contained within the Draft EIR Appendices. 

Slant Well Pod F and Capistrano Beach Park Slant Wells 

Following release of the Draft EIR, an area of Capistrano Beach Park being considered for siting of slant 
wells (the “southeast intake wells” [see, e.g., DEIR, p. 3.0-19]) suffered storm damage, and the District 
determined it would be more challenging to construct those wells than originally anticipated due to high 
surf conditions, narrow parking lot area available for slant well construction, and uncertainty regarding 
Capistrano Beach Park’s future conditions in light of coastal hazards associated with high surf storm 
damage. The District has not eliminated the southeast intake well area but recognizes that in order to 
pursue slant wells at this location, Orange County Parks or others would need to develop enhanced coastal 
protection of the parking lot area, as the District does not intend to incorporate any long-term coastal 
hazard protection for its slant wells as part of this Project.  

As noted in the Draft EIR, the only southeast intake well that has been eliminated from consideration is 
Pod F. The slant well pod numbering system is not proposed for renumbering, as this would create 
unnecessary confusion due to Pods G and H being referenced in multiple technical studies, exhibits and 
Draft EIR sections. Elimination of Pod F is addressed in the Draft EIR, including on pages 3.0-19 and 3.0-20 
which state:  

“As discussed further in Section 4.0, the District has eliminated Pod F from consideration at this 
time due to the narrow beach section, likely beach construction required, vulnerability to coastal 
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hazards, temporary closure required for the Class I Beach Trail bike path, and temporary closure 
required for the Capistrano Bay Community Service District’s maintenance facility access road. In 
addition, Pod G has been shifted south, to the south of the basketball courts, to minimize 
disruption to the Capistrano Beach Park parking lot.” (emphasis added) 

Construction Staging 

Language explaining the nature of the preferred staging areas and their developed nature is provided in 
the Project Description (including Draft EIR page 3.0-38). Section 3, Draft EIR Errata, clarifies the location 
and “footprint” of planned staging areas for slant well construction, and identifies a seasonal construction 
schedule, screening methods and consecutive drilling concept. 

Master Response 2: Local Project vs Regional Project Clarifications 

Some commenters (e.g., Letters L1, O1 and O4) sought clarification regarding the “Local” or “Phase I” 
Project and the “Regional Project.” 

Only the Local Project (up to 5 MGD) is Being Pursued at this Time 

The Draft EIR notes (e.g., pages 3.0-7, 3.0-14, 3.0-15, 3.0-36), that the District only intends to pursue 
permits and approvals for the “Local” Project, which is defined as being up to 5 million gallons per day 
(MGD) of desalinated water produced. The Draft EIR is therefore prepared at a project-level of review for 
construction of the Local Project, with the intent that the EIR can be used by the District and other 
responsible agencies for all necessary permits and approvals needed for final design, construction, 
operation and maintenance of the Local Project. The Regional Project is reviewed at a programmatic level, 
which would require additional CEQA documentation and regulatory agency approvals before it could be 
implemented. 

Throughout the Project Description, the Draft EIR is clear that the District is only seeking approvals and 
permits to construct and operate the Local Project. For example (with emphasis added):  

Draft EIR Page 3.0-14: 

“The Doheny Ocean Desalination Project would consist of the following main components: a 
subsurface water intake system, a raw (ocean) water conveyance pipeline, a desalination facility, 
a concentrate (brine) disposal system, a product water storage tank and distribution system, 
appurtenant facilities, and Offsite Electrical Transmission Facilities. The Doheny Ocean 
Desalination Project is anticipated to be developed in two or more phases. Phase I would have 
a capacity of up to five (5) MGD of potable water, and the Regional Project would have a 
capacity of up to 15 MGD. At this time, the District is only pursuing approvals for the Phase I 
project, as there are currently no regional partners identified for the Regional Project. 
Accordingly, this EIR evaluates the Phase I Project at a “project-level” for final CEQA review for 
use by Responsible and Trustee agencies in the project’s future permit and approval process. 
The Regional Project (up to 15 MGD) is evaluated at a “programmatic” level pursuant to CEQA, 
although construction approvals are not being sought at this time and the District will complete 
additional CEQA review and associated regulatory approvals for any capacity above 5 MGD. The 
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Regional Project is discussed further in Section 3.5 below. A detailed description of proposed 
facilities is provided in Appendix 10.1, Preliminary Design Report.” 

Draft EIR Page 3.0-16 

“The Preliminary Design Report (Appendix 10.1) evaluates three desalination capacity increments, 
of 5 MGD, 10 MGD, and 15 MGD. However, the EIR focuses on the 5 MGD2 Local Project for a 
project-level construction analysis, and 15 MGD as the upper range of a potential future 
Regional Project. The associated technical studies (particularly groundwater modeling and brine 
discharge) evaluated intermediate capacities to verify that there would not be new or more 
significant impacts at some intermediate capacity such as 7.5 MGD or 10 MGD….” 

Draft EIR Page 3.0-36 

“Note: At this time, the District is only intending to approve the Phase I Project. In addition, the 
Regional Project would require one or more Regional Partners and a Regional Project product 
water conveyance system, which has not been identified. Therefore, the Regional Project is 
addressed in this EIR at the “program” level, and as such would require additional CEQA 
documentation and regulatory agency approvals before it could be implemented.“ 

Certain Local Components Are Designed to Accommodate a Potential Future Regional Project  

The Draft EIR also notes that, as part of the Local Project, certain facilities may be oversized to 
accommodate a potential future Regional Proejct.  For example, the Draft EIR pages 3.0-16 to 3.0-17 
explains: 

“Certain pieces of common infrastructure for the Phase I project could be initially sized for the 
Regional Project, although utilization of this additional capacity could only occur following 
further CEQA review and appropriate regulatory approvals. This limited “flexible-sizing” decision 
would minimize future construction costs and downtime requirements should a larger capacity 
be pursued in the future (up to 15 MGD, subject to further CEQA review and regulatory approvals). 
As noted above, the Regional Project is discussed further below in Section 3.5, and the District 
only intends to pursue approvals for the Phase I project at this time. The following components 
could be sized for the Regional Project: 

 Raw water conveyance pipeline (only key segments, not including the additional facilities 
noted in Section 3.5)  

 Reverse Osmosis (RO) Building, Electrical Building, Administration Building (excluding 
additional RO membrane systems)  

 Chemical Storage Structure  
 Product Water Storage Tank  
 Brine Disposal Tank and Discharge Piping  

2   Note that actual production capacity may be smaller than five MGD depending on phasing, financing, and optimization during final design. 
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If the District elected to size any or all of the above-outlined facilities for possible future 
expansion, no production above 5 MGD could occur without an additional public review process 
and associated supplemental CEQA document and regulatory approvals necessary for Regional 
Project facilities noted in Section 3.5.” (emph. added) 

The sizing of certain components (identified above) to accommodate potential future expansion 
represents a prudent and cost-effective approach to site planning and engineering to limit the extent of 
future impacts should the facility be expanded in the future.  This also avoids or minimizes environmental 
impacts and added ratepayer impact associated with demolishing undersized Local Project “throwaway” 
facilities and replacing them with larger Regional Project facilities in the event a future Regional Project is 
approved. This is particularly important for technically challenging crossings where it is environmentally 
and economically prudent to minimize unnecessary future construction, such as the raw water 
conveyance pipelines under San Juan Creek Lagoon, San Juan Creek, Pacific Coast Highway (PCH), the 
Southern California Regional Rail Authority (SCRRA) railroad, and major intersections such as Dana Point 
Harbor Drive and PCH (DEIR page 3.0-21). Certain facilities within the desalination plant itself may be 
constructed to accommodate a potential future Regional Project, including the main RO building and brine 
storage tank. An exhibit has been added to the EIR to clarify which segments of the raw water conveyance 
pipeline and brine discharge facility would be oversized, in addition to clarification on which desalination 
facility site components could be oversized as part of the Local Project (refer to Section 3, Draft EIR Errata). 

Provision of these oversized Local Project components does not prejudice the District toward Regional 
Project approval for the reasons stated above, nor does it require Regional Project approval. They also do 
not have any effect on the desalination plant design capacity and do not allow the District to produce 
more than 5 MGD at the desalination plant without first constructing additional facilities needed for the 
Regional Project (after further review and approvals). The EIR is clear in that any desalination facility 
capacity beyond 5 MGD would require separate CEQA review, in addition to separate regulatory agency 
review and approval for new or modified permits and approvals. The District is only seeking funding for 
the Local Project at this time, and there are no Regional Project partners in place at this time. Therefore, 
allowance for certain Local Project facilities to be oversized is not “piecemealing” under CEQA, as the 
scope and details of a potential future Regional Project are uncertain without partner(s), and the Regional 
Project could not be approved, permitted or constructed without separate CEQA review and regulatory 
approvals. 

Regional Project Addressed at a Programmatic Level 

As shown in the above examples, the District distinguishes that the level of CEQA review conducted for 
the Local Project is for a Project EIR (CEQA Guidelines § 15161), while the potential future Regional Project 
is analyzed at a programmatic level (CEQA Guidelines § 15168). The EIR explains that the programmatic 
evaluation for future expansion is appropriate since approvals are not being sought, no regional partners 
are in place at this time, and key regional facilities (such as a regional product water conveyance system) 
have not been identified. The Draft EIR, in each analysis section and under a clearly labeled header, 
evaluates the potential impacts of the “Regional Project” to the extent they are reasonably foreseeable, 
based on all information known at this time and without engaging in speculation.  
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Rationale for Quantitative Analysis of Certain Regional Project Impacts 

Given that the Draft EIR addresses the Regional Project at a “program level” of CEQA review, some 
commenters (Letter L1, Comments O1-4) questioned the EIR’s analysis of certain Regional Project impacts 
at the “project” level of detail. The District has endeavored to provide as much information as is 
reasonably available without engaging in speculation regarding the Regional Project. In that light, the EIR 
evaluates the Regional Project using quantitative analyses including air quality, greenhouse gas (GHG), 
brine discharge and groundwater modeling, which are all based on the relatively well understood 
potential impacts associated with a raw water intake and RO process producing up to 15 MGD of potable 
water. Since the District envisions constructing the RO process building for the Local Project in a way that 
could accommodate potential future Regional Project equipment, even the desalination site aesthetics 
and grading impacts are fairly well understood for the Regional Project. However, as noted in the Draft 
EIR, what is not well understood and led the District to evaluate the Regional Project at a program level, 
are the potential future end users, project partners, and offsite product water conveyance, storage and 
pumping facilities that could be required for a Regional Project. The Draft EIR (page 4.0-4) notes that it 
would be speculative to estimate impacts or draw conclusions for Regional Project facilities that have yet 
to be identified, and similarly the potential growth-inducing and cumulative impacts of a Regional Project 
are speculative without having regional project partners or end users identified. Therefore, the Draft EIR 
appropriately evaluates the Regional Project at a program level. Draft EIR notes (pages 4.2-33; 4.6-26)   
that the quantitative analyses associated with offsite product water conveyance are not included in the 
air quality and GHG analyses, and that the Regional Project could also have environmental impacts in 
other resource areas (biological, cultural, recreation, noise, etc.) depending on the location and nature of 
potential future offsite Regional Project facilities. 
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Master Response 3: Draft EIR Errata and Technical Memos 

As part of the normal CEQA process, certain clarifications, amplifications, and insignificant modifications 
to the Draft EIR have been made, in response to Draft EIR comments, and also based on additional input 
provided by stakeholders through ongoing consultation and coordination since release of the Draft EIR 
for public review. In some cases, the District initiated technical corrections or clarifications to the Draft 
EIR. These clarifications, amplifications and modifications are reflected in the responses to comments and, 
where appropriate, resulted in specific text or graphic revisions to the Draft EIR, which are noted in 
Section 3, Draft EIR Errata.  

For certain topics, the District elected to prepare technical memos to provide further clarifications and 
amplified evidence to support or validate the findings of the EIR (the technical memos are provided as 
appendices to this Final EIR, contained in Section 4.2, Final EIR Technical Analyses). A summary of each 
technical memo is included here: 

• Appendix 4.2.1 Coastal Hazards Analysis for Final EIR 

o This 2019 study, prepared in response to comments for the Final EIR, provides further 
analysis to build on the Coastal Hazards Analysis prepared in 2017 for the Draft EIR of the 
Doheny Desalination Project. That earlier work is being amplified in response to a revision 
of the California Coastal Commission Sea Level Rise Policy Guidance document that was 
originally released in August 2015, but was updated in July 2018 with new sea level rise 
projections. In addition, there have been minor adjustments in the locations of some of 
the slant well heads and associated pumps being proposed for the Doheny Desalination 
Project. This study accounts for these intervening changes in policy guidance and minor 
modifications to the project description. 

This analysis further supports the Draft EIR’s conclusion that no improvements are 
needed within San Juan Creek, and that Project construction and design will not create 
significant drainage or water quality impacts to San Juan Creek or areas across from the 
site.  This does not add significant new information to the EIR. 

• Appendix 4.2.2 Brine Discharge Analysis for Final EIR 

o The California State Water Resources Control Board released newly defined protocols 
that require the use of a specific hydrodynamic mixing model (referred to as Plumes 18b) 
to assess marine life impacts. This study implements these protocols using the Plumes 
18b model to assess potential injury or mortality to small marine organisms entrained by 
discharges from the diffuser of the San Juan Creek Ocean Outfall that is being proposed 
as the discharge structure for brine by-product from the Doheny Desalination Project. 

In general, Plumes 18b predicted higher Minimum Initial Dilution, and smaller Zones of 
Initial Dilution (ZID) at deeper depths than was reported previously by Doheny 
Desalination Project dilution studies using the Visual Plumes (UM3) model. Using the 
Plumes 18b model for buoyant discharges, the Phase I “Local” Project is modeled to 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 22 of 1710



reduce marine life impacts (“turbulence mortality”) associated with diffuser jets 
compared to “no project” conditions (the incremental turbulence mortality impact of the 
Project is beneficial, reducing the turbulence mortality and associated ZID). This modeling 
shows that under all reasonably foreseeable brine discharge scenarios, the Project will 
meet applicable Ocean Plan discharge requirements. No diffuser modification or other 
mitigation is required to meet Ocean Plan requirements.  This does not add significant 
new information to the EIR. 

• Appendix 4.2.3.1 Groundwater Modeling for Final EIR 

o GEOSCIENCE Support Services, Inc. (GEOSCIENCE) reviewed the DEIR comments related 
to project impacts to groundwater and surface water, including those provided by the 
National Oceanic and Atmospheric Administration National Marine Fisheries Service 
(NOAA-NMFS), San Juan Basin Authority, and Santa Margarita Water District. In response 
to these comments, GEOSCIENCE has conducted additional analysis regarding the 
influence of slant well pumping on San Juan Creek lagoon, surface and groundwater levels 
in the shallow aquifer, and potential changes due to a suspected bedrock barrier. This 
technical memorandum summarizes the results of that analysis. 

This analysis did not result in significant changes to the conclusions made in the Draft EIR 
and the associated Project design assumptions. The analysis concluded that both the 
creek outflow and the shallow aquifer near the lagoon are affected primarily by 
hydrologic conditions (i.e., precipitation patterns), and that the elevated bedrock does 
not affect the cumulative groundwater level responses from both the San Juan Watershed 
Project and Doheny Desalination Project.  This does not add significant new information 
to the EIR. 

• Appendix 4.2.3.2 Groundwater Modeling for Final EIR 

o GEOSCIENCE Support Services, Inc. (GEOSCIENCE) reviewed the DEIR comments related 
to project impacts to groundwater and surface water, including those provided by the 
National Oceanic and Atmospheric Administration National Marine Fisheries Service 
(NOAA‐NMFS). In response to these comments, GEOSCIENCE conducted additional 
analysis regarding the influence of slant well pumping on San Juan Creek lagoon levels. 
This technical memorandum summarizes the results of that analysis. 

In summary, the analysis concluded that both the creek outflow and the shallow aquifer 
near the lagoon are highly affected by hydrologic conditions (i.e., precipitation patterns), 
where: 

 During periods of low precipitation (dry hydrologic conditions), water levels in the 
shallow aquifer generally fall below the average estimated lagoon bottom 
elevation – both during pumping conditions and in the absence of slant well 
pumping. 
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 Even during dry conditions when groundwater levels in the shallow aquifer fall 
below the lagoon bottom during No Project (no pumping) and Project (pumping) 
conditions, water is still present in the lagoon. 

 When groundwater levels in the shallow aquifer fall below the lagoon/river 
bottom, surface water level in the lagoon is controlled by the hydraulic 
conductivity of the underlying sediments and is independent of groundwater 
levels. 

 During periods of high precipitation (wet hydrologic conditions) groundwater 
levels in the shallow aquifer generally rise above the lagoon bottom. 

 Additional seepage from the lagoon and streambed upgradient of the lagoon 
occurs under Project pumping conditions. However, decreases in San Juan Creek 
streamflow from Project pumping correspond to approximately 0.6 to 0.8 percent 
of the baseline outflow under Project pumping of 10 MGD from three slant wells 
at Doheny State Beach. 

 This analysis does not change the original conclusions stated in the Draft EIR.  This 
does not add significant new information to the EIR. 

• Appendix 4.2.4 Local Hazard and Drainage Calculations for Final EIR 

o This 2019 study, prepared in response to comments for the Final EIR, provides further 
analysis to add to the Local Hazard Conditions and Drainage Study prepared in 2017 for 
the Draft EIR of the Doheny Desalination Project. That earlier work is being amplified 
herein in response to a revision of the California Coastal Commission Sea Level Rise Policy 
Guidance document that was originally released in August 2015, but was updated in July 
2018 with new sea level rise projections. Additionally, this study includes a sensitivity 
analysis for a 500-year storm event, per comments on the Draft EIR. 

The study concluded that the recommended plant site improvement alternative proposed 
in the Draft EIR is still sufficient given the updated sea level rise projections to protect 
against floodwater inundation, and that areas surrounding the plant site will not 
experience an increase in inundation provided the proposed improvements to the site 
are implemented. It was further found that the sensitivity analysis maximum 500-year 
flood elevation would likely result in minimal inundation of the project site, provided 
these proposed improvements.  This does not add significant new information to the EIR. 

• Appendix 4.2.5.1 Diffuser Entrainment Memo for Final EIR 

o This memo was prepared to review diffuser entrainment mortality related to the 
discharge scenarios presented in additional brine modeling using Plumes 18b (Appendix 
4.2.2) prepared for the South Coast Water District Doheny Desalination Project in 
response to comments for the Final EIR. This memo amplifies the work that was done in 
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Appendix 10.4.1 of the Draft EIR.  This memo does not change the original conclusions 
stated in the Draft EIR and does not add significant new information to the EIR. 

• Appendix 4.2.5.2 Brine Discharge Memo for Final EIR 

o This memo was prepared to review a range of impacts related to the dense (negatively 
buoyant) discharge scenarios presented in the brine modeling using Plumes 18b 
(Appendix 4.2.2) prepared for the South Coast Water District Doheny Desalination Plant 
in response to comments for the Final EIR. This memo amplifies the work that was done 
in Appendix 10.4.1 of the Draft EIR.   This memo does not change the original conclusions 
stated in the Draft EIR and does not add significant new information to the EIR. 

The Draft EIR Errata provides supporting detail and context regarding components of the Project 
Description, additional detail regarding construction phasing, scheduling and equipment, supporting 
details regarding slant well construction and staging, and amplification and strengthening of mitigation 
measures consistent with CEQA Guidelines § 15088.5(b).   

None of these technical memos, parallel analyses, or clarifications result in new or substantially more 
severe environmental impacts that the District has not committed to mitigate. 

CEQA Guidelines §15088.5 describes when an EIR requires recirculation prior to certification, stating in 
part: 

“(a)  A lead agency is required to recirculate an EIR when significant new information is added to 
the EIR after public notice is given of the availability of the draft EIR for public review under 
Section 15087 but before certification. As used in this section, the term "information" can 
include changes in the project or environmental setting as well as additional data or other 
information. New information added to an EIR is not "significant" unless the EIR is changed 
in a way that deprives the public of a meaningful opportunity to comment upon a substantial 
adverse environmental effect of the project or a feasible way to mitigate or avoid such an 
effect (including a feasible project alternative) that the project's proponents have declined 
to implement. “Significant new information” requiring recirculation include, for example, a 
disclosure showing that: 

(1) A new significant environmental impact would result from the project or from a new 
mitigation measure proposed to be implemented. 

(2) A substantial increase in the severity of an environmental impact would result unless 
mitigation measures are adopted that reduce the impact to a level of insignificance. 

(3) A feasible project alternative or mitigation measure considerably different from others 
previously analyzed would clearly lessen the environmental impacts of the project, but 
the project’s proponents decline to apply it. 

(4) The draft EIR was so fundamentally and basically inadequate and conclusory in nature 
that meaningful public review and comment were precluded (Mountain Lion Coalition 
v. Fish and Game Com. (1989) 214 Cal.App.3d 1043) 
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(b) Recirculation is not required where the new information added to the EIR merely clarifies or
amplifies or makes insignificant modifications in an adequate EIR.”

The critical issue is whether any new information added is “significant,” in which case recirculation is 
required.  If it is not significant, recirculation is not required.  (Pub. Res. Code § 21092.1; CEQA Guidelines 
§ 15088.5).  In all cases, as discussed in individual responses to comments, master responses, associated 
technical memos, and Draft EIR Errata, these minor clarifications and modifications do not identify new 
or substantially more severe environmental impacts that the District has not committed to mitigate. Here, 
the public has not been deprived of a meaningful opportunity to comment upon a substantial adverse 
environmental effect of the Project or an unadopted feasible project alternative or mitigation measure. 
Instead, the information added supports the existing analysis and conclusions, and responds to inquiries 
made from commenters. Therefore, the Draft EIR does not require recirculation.

Master Response 4: Slant Well Technology 

With respect to the slant well technology, the Doheny Ocean Desalination Project has been studied for 
over 15 years with extensive prior feasibility studies, technical studies and a successfully installed and 
operated test slant well at Doheny State Beach (Doheny TSW) that operated for 18 months and produced 
approximately 3 MGD of raw intake water. The Municipal Water District of Orange County (MWDOC) 
prepared a design and feasibility study as early as 2003 to evaluate the use of this technology for a 
desalination project (Draft EIR, p. 3.0-9). 

Slant wells are differentiated from typical water production wells in that slant wells are installed at an 
angle from the vertical. Similar to typical production wells, slant wells are typically installed using rotary 
drilling techniques, and completed with a straight rigid casing. Dual rotary drilling is differentiated from 
directional drilling in that the borehole remains straight, and the method is generally used for larger 
diameters (greater than 8 inches) than typical directionally drilled holes. 

In a 2008 Phase 2 investigation study,3 Geoscience compared several subsurface intake technologies and 
determined that slant wells were most advantageous due to the thin nature of the aquifer and 
comparatively better production than other methods. The 2008 Phase 2 study also included a detailed 
evaluation of dual rotary drilling and horizontal directional drilling methods for the development of the 
slant well intake system. The investigation concluded that the dual rotary angle drilling method was the 
most suitable for the Project site. 

The dual rotary drilling method provides a large-diameter cased borehole inside which the well is 
constructed and gravel packed before the outer casing is then extracted. With the dual rotary method, 
the outer drill casing ensures a stable borehole, even in unconsolidated aquifer materials. Horizontal 
directional drilling, however, uses drilling fluids to stabilize the borehole, which may plug the surrounding 
aquifer and be difficult to remove during the well development process. Dual rotary drilling is also a 
relatively fast method of construction, compared to other drilling methods including horizontal directional 
drilling. The method is able to successfully drill through cobbles and boulders with the help of a carbide 

3  Geoscience Support Services, Inc. 2008. Horizontal Well Technology Application in Alluvial Marine Aquifers for Ocean 
Feedwater Supply and Pretreatment. Municipal Water District of Orange County. Fountain Valley, CA. 
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studded casing guide. Additionally, dual rotary drilling has a relatively small footprint compared to other 
drilling methods, which is ideal for both the Doheny State Beach and Capistrano Beach Park settings. 

Slant well technology has been applied to several industries, including potable and agricultural water 
supply, and subterranean tunnel dewatering with some wells in operation for over a decade. Slant well 
technology has also been tested successfully for ocean desalination use at the Monterey Peninsula Water 
Supply Project Test Slant Well (Monterey TSW) in Marina, California.  

The Monterey TSW was drilled using the dual rotary drilling method, to a length of 720 feet along an angle 
of 19 degrees below horizontal. This is substantially similar to the current well design for this Project, 
which considers wells up to 1,000 feet in length at an angle of approximately 10 degrees. (See, Draft EIR, 
p. 3.0-17).  The Monterey TSW was pumped successfully for approximately 3 years from April 2015 to 
February 2018, per agreement with project stakeholders, at an average daily production capacity of 3 
MGD. The well remains operational and is intended to be used for full-scale production to supply a 
planned seawater desalination plant as part of the Monterey Peninsula Water Supply Project.4  

Currently, there are several slant wells operating successfully within the United States.  A survey of 
completed slant well installations, done in 2015 by consultants MWH for California American Water, 
found eight (8) applications that meet the following criteria, in-line with the anticipated design for the 
proposed Project: 

• Diameter greater than or equal to 12” 

• Potable water supply well installed at an angle from the horizontal 

• Straight and rigid design (not horizontal directional drilling) 

The identified slant wells are detailed below in Table 1. The Monterey TSW has been added to this list, as 
it was just starting up at the time this survey was completed. This survey was based on available 
information gathered using internet searches and correspondence with industry professionals.  This 
survey provides insight into the characteristics and operational history of the slant well technology up to 
the time this survey was completed. “Years of Operation” indicates the period of successful operation 
beginning with the earliest installed project well up to the completion of this survey in 2015.  At the time 
of this survey all of the listed wells were still in operation, with the exception of the Doheny TSW which 
completed testing in 2012, and the Monterey TSW, which completed testing in 2018. Note for comparison, 
as detailed in Preliminary Design Report (EIR Appendix 10.1), the slant wells for the Project have a 
proposed design intake capacity of 3,000 gpm. 

Table 1 Identified Slant Wells and Site Locations 

Site Name Location 
No. of 
Wells 

Capacity of Each 
Well (gpm) 

Years of 
Operation 

Lewis & Clark Regional Water System Slant 
Wells 

Vermillion, SD 4 2,100 – 2,600 3 

4  Data and reports for the Monterey TSW are available online at https://www.watersupplyproject.org/test-well, last viewed 
April 26, 2019.   
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South Central Regional Water District Slant 
Wells 

Bismarck, ND 9 300 – 400 10 

Town of Bethlehem Water Distribution 
System Slant Wells 

Selkirk, NY 5 347 10 

City of Burnsville Water Treatment System 
Slant Wells 

Burnsville, MN 2 2,500 7 

Metropolitan Water District of Orange 
County (MWDOC) Doheny Ocean 
Desalination Project Test Slant Well 

Dana Point, CA 1 1,660 2 

Poweshiek Water Association Slant Wells Brooklyn, IA 2 200 – 230 7 

Cartwright Slant Wells  

Private Agricultural Slant Wells 

Cartwright, ND 4 1,500 1 

Minnesota Department of Transportation I-
35 Dewatering Slant Well 

Interstate 35, MN 1 600 1 

Monterey Peninsula Water Supply Project 
(MPWSP) Test Slant Well 

Marina, CA 1 2,056 3 

Source: MWH. 2015. Slant Well Survey – Final Report. California American Water. Sacramento, CA. 

With any well drilling project, whether it be a traditional vertical well or a slant well, there are inherent 
risks associated with construction and performance. Taking into consideration the success of the test slant 
wells at Doheny State Beach and Monterey Peninsula, and the breadth of other slant well applications 
outlined above, the use of slant wells for seawater intake presents an acceptable level of risk to the 
District.  Furthermore, the Local Project is planned for construction in phases, with each slant well drilled 
and developed individually, allowing the Project’s groundwater modeling and slant well siting, design and 
operational measures to be refined as data is developed from each well that comes online. Slant wells 
operate successfully, while also protecting California’s coast and sea life. This is recognized in the 
California Ocean Plan, where subsurface intakes are indicated as the preferred method for withdrawing 
seawater from the ocean, as reflected in the following excerpt: 

Per Section M.2.d.(1).(a): 

“Subject to chapter M.2.a.(2), the regional water board in consultation with State Water Board 
staff shall require subsurface intakes* unless it determines that subsurface intakes* are not 
feasible* based upon a comparative analysis of the factors listed below [Section M.2.d.(1).(a).i 
and ii] for surface and subsurface intakes.* A design capacity in excess of the need for 
desalinated* water as identified in chapter III.M.2.b.(2) shall not be used by itself to declare 
subsurface intakes* as not feasible.* … * See Appendix I for definition of terms.”  (emphasis 
added). 
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F1 FEMA Region IX – U.S. Department of Homeland Security 
F2 National Oceanic and Atmospheric Administration 
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Letter F1 Federal Emergency Management Agency Region IX 
Gregor Blackburn, CFM, Branch Chief, Floodplain Insurance Management Branch 
June 12, 2018 

In addition to responses to these general comments provided by FEMA, the District has provided more 
detailed responses to other flood hazards comments, including those made by the California Coastal 
Commission (Response Nos. S1-14 through S1-17). Also refer to Appendix 4.2.4, which provides further 
clarification to the Doheny Desalination Project Local Hazard Conditions and Drainage Study.   

Response F1-1 

Comments requesting review of current effective countywide Flood Insurance Rate Maps (FIRMs) for the 
area are noted. The District has consulted current maps. Please see additional related responses below. 

Response F1-2 

Comment cites National Flood Insurance Program (NFIP) floodplain management building requirements, 
which are noted for the record. The recommended project site improvement in the Local Hazard 
Conditions and Drainage Study is to raise the project site above the Base Flood Elevation (BFE).  As 
discussed in Draft EIR Section 4.8 Hydrology, the Project site and the buildings will be above the BFE as 
shown in FEMA FIRM 06059C0508J. Also refer to Response Nos. S1-3 and S1-15 for additional discussion 
related to site flood hazards, including analysis conducted for a 100-year storm event, as well as 
consideration of a 500-year storm event. 

Response F1-3 

Comment cites NFIP floodplain management building requirements, which are noted for the record. As 
shown in FEMA FIRM 06059C0508J, the section of San Juan Creek adjacent to the Project site is not a 
Regulatory Floodway. 

Response F1-4 

Comment cites NFIP floodplain management building requirements, which are noted for the record. As 
shown in FEMA FIRM 06059C0508J, the Project site is in Zone AO (Depth 1'), not in any of the "V" Flood 
Zones. 

Response F1-5 

Comment cites NFIP floodplain management building requirements, which are noted for the record. The 
South Coast Water District will submit the map revision application and related data to FEMA for the 
Project in accordance with these requirements. 

Response F1-6 

Contact information for the local community’s floodplain manager with respect to local requirements is 
noted and appreciated. 
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UNITED STATES DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
West Coast Region 
501 West Ocean Boulevard, Suite 4200 

Long Beach, California 90802-4213 
 

August 2, 2018 
 
 
 
 
Rick Shintaku, PE 
Acting General Manager 
South Coast Water District 
31592 West Street, Laguna Beach, CA 92651 

Dear Mr. Shintaku: 

Enclosed with this letter are the National Marine Fisheries Service’s (NMFS) comments on the 
Draft Environmental Impact Report (DEIR) for the Doheny Ocean Desalination Project (Project) 
in Dana Point near Doheny State Beach. In accordance with California Environmental Quality 
Act regulations (14 CCR § 15151), the enclosed comments highlight where the DEIR is 
inadequate for disclosing the Project effects on endangered steelhead (Oncorhynchus mykiss) and 
habitat for this species in lower San Juan Creek including its seasonal lagoon1. 

 
NMFS appreciates the opportunity to review and comment on the DEIR. Please contact Brittany 
Struck at (562) 432-3905 or via email at Brittany.Struck@noaa.gov if you have a question 
concerning this letter or enclosed comments. 

 
  Sincerely, 

 
 

Anthony P. Spina 
Chief, Southern California Branch 
California Coastal Office 

 
Enclosure 

 
cc: Jonathan Snyder, U.S. Fish and Wildlife Service, Carlsbad 

Mary Larson, California Department of Fish and Wildlife, Los Alamitos 
Daniel Swenson, U.S. Army Corps of Engineers, Los Angeles District 
Administrative File: 10019WCR2018CC00152 

 
 
 
 
 
 
 

1 An estuary that becomes separated from the ocean by a sandbar barrier for part of the year. 

Comment Letter F2

1
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NOAA’s National Marine Fisheries Service (NMFS) Comments on the South Coast Water 

District’s (District) Draft Environmental Impact Report (DEIR) for the 
Doheny Ocean Desalination Project (Project) 

 

August 2, 2018 
 
As explained more fully in the comments that follow, the content of the DEIR does not allow 
NMFS to develop a clear understanding of the manner in which the Project may affect 
endangered steelhead and available habitat for this species, the amount, extent and duration of 
adverse impacts, and the implications of these impacts for survival and recovery of steelhead in 
the San Juan Creek watershed. The DEIR does not meet the California Environmental Quality 
Act (CEQA) criterion for adequacy and full disclosure in the context of significant, 
environmental issues.  To this end, comments below are organized into the following categories: 
(1) impacts analysis, (2) climate analysis, (3) construction, operation, and long-term planning, 
(4) cumulative effects, and (5) technical clarifications. 

 
Impacts Analysis 

 
• The description of impacts to surface water (e.g., magnitude, extent, duration of impacted 

lagoon levels at the Project site) is inadequate to develop a clear understanding of the effects. 
The DEIR should be revised to include a discussion regarding the effects of reduced lagoon 
levels owing to the proposed Project. The revised EIR should incorporate tables, figures, and 
additional content that not only describes impacts but also explains physical, biological, and 
ecological effects to endangered steelhead and available habitat.  For example, the revised 
EIR should translate the Project impact listed below into effects on lagoon habitat over the 
duration of the Project’s expected lifespan (50-75 years). 
 Under wet hydrology, Scenario 1 lagoon levels average 10.91 feet NAVD88. This 

represents a change from the baseline scenario of -1.35 feet. 
• Disclosure in the DEIR is often confined to discussion of the impacts, with no consideration 

of the related consequences due to the impacts. This renders the DEIR inadequate because 
the impacts are not an end in and of themselves; rather, the impacts are likely to generate 
additional effects and related consequences to endangered steelhead and habitat for this 
species, which are not disclosed. Therefore, the revised EIR should include a discussion of 
the effects and ultimate consequences due to each impact. For example, the revised EIR 
should translate Project impacts listed below into effects on riparian vegetation over the 
duration of the Project’s expected lifespan (50-75 years). 
 Groundwater is expected to decline between approximately 5 feet for model layer 2 

and 30 feet for model layers 5, 6, and 7. 
 Scenario 1 water levels in the shallow aquifer for Sites A, B, C and D near the lagoon 

are lower than the baseline water levels by an average of 5.54 ft., 5.28 ft., 4.79 ft., and 
4.49 ft., respectively, over the entire model period. 

2

3

4
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• In Appendix 10.10.1, Section 4.1.2 (page 10), the DEIR discusses one model that is limited 
in its ability to predict lagoon levels because of the lack of measured data with which to 
calibrate the model against. In addition, the model was unable to simulate effects of high- 
flow events in the San Juan Creek and resulting beach erosion or changes in the lagoon-bank 
elevation. There seems to be a second model, the SJB Focused Groundwater Model, which 
was constructed to accurately model local effects of slant-well pumping, including 
percolation from the lagoon at the mouth of San Juan Creek. However, because the manner 
in which both models have been applied is unclear, the revised EIR should clearly describe 
the methods and the full extent of effects to the surfacewater lagoon level and the 
characterization of the actual drawdown including the expected range of effects from the 
drawdown itself on instream habitat or features of instream habitat that support endangered 
steelhead. 

• The “Likelihood of Occurrence” analysis (see Appendix 10.4.1, Table 8) should be revised to 
reflect an evaluation of steelhead occurrence for the next 75 years based on the Project 
lifespan.  Steelhead-occurrence predictions should be based on long-term, systematic 
surveys, ecological literature, and frequency of past and future hydrologic triggers (i.e., rain 
events). The revised EIR should describe the biological basis or abundance criterion that 
establishes the following scale used in the DEIR to characterize steelhead occurrence: 
Abundant>Common>Uncommon>Rare>Unlikely. Likelihood of steelhead presence in San 
Juan Creek watershed, in part, is based on the amount, timing, and duration of future rainfall 
events as well as the availability and persistence of spawning and rearing habitat including 
the likelihood of restored access to historical steelhead habitat in the next 75 years. Overall, 
current environmental conditions do not serve as an appropriate proxy for likelihood of 
steelhead presence over the next 75 years in lower San Juan Creek and its seasonal lagoon. 

• Because there is a potential of endangered steelhead at the Project site, the District should 
add the Endangered Species Act (ESA) to the list of regulations that determines the 
thresholds of significance (Appendix 10.4.1, page 28).  Thresholds should be based upon, at 
a minimum, the ESA criterion of avoiding or minimizing adverse effects to the species and 
their habitat. The District concludes there are no substantial adverse effects on designated 
critical habitat (Section 4.3 Biological Resources, page 4.3-39), however, the District may be 
missing, underestimating, or mischaracterizing the full suite of adverse effects to the species 
or its habitat when only describing or predicting substantial adverse effects.  Further, using 
the threshold of “substantial adverse effects” is inadequate for disclosing the Project effects 
in its entirety including both ecological and biological impacts to steelhead based on the 
species ecology, life history, and habitat requirements. 

• The vegetation analysis (or baseline study) was conducted to help determine if a drawdown 
of water in the creek would have a potential effect on vegetation due to the proposed Project 
activities, but within the District’s analysis, it remains unclear if there will be effects to 
riparian vegetation (page 89 of Appendix 10.4.2). The effects to riparian vegetation owing to 
the Project should be disclosed in the revised EIR. Additionally, the revised EIR should 
clarify if current vegetation is subject to flood-control management such as trimming or 
removal to meet current flood-conveyance objectives. 

5
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Climate Analysis 
 
• The revised EIR should include the ecological and biological consequences of changing the 

lagoon level regardless if it is a change within the range of natural variability for lagoon 
levels at this site (see Section 4.1.2, Table 4-3: Impact on Lagoon Level). The District 
should revise the DEIR to elaborate on consequences of changing the lagoon levels for a 
duration of 50-75 years. In this regard, the revised EIR should include responses to the 
following questions: Does the magnitude of this impact change over time? Do the biological 
or ecological consequences change over time given the best, available climate change 
predictions for southern California? 

• Seasonal (“current drought”) conditions should not be used as an ecological rationale for 
explaining the status of suitable steelhead habitat over the next 50-75 years (see Appendix 
10.4.1, page 8). The DEIR should be revised to include an analysis of expected suitable 
steelhead habitat over this 75-year time period. 

 
Construction, Operation, and Long-term Planning 

 
• Based on the Project description, the District should revise the DEIR to disclose how 

proposed elevation of the site (i.e., importing 64,600 cubic yards of fill) will result in direct 
or indirect impacts to the riparian corridor, instream habitat, and the adjacent floodplain. 

• The disclosure of ongoing effects to steelhead habitat from the proposed Project is currently 
lacking. The DEIR should be revised to include an Adaptive Management Plan with the 
capacity to monitor, detect, and respond to biological and ecological changes that may not 
have been anticipated during the design and planning phase. In this regard, the revised EIR 
should include the following elements: (1) a framework and process for evaluating and 
meaningfully describing how operations are expected to influence the magnitude, extent, and 
quality of available surfacewater and other habitat elements throughout the duration of the 
Project, (2) a monitoring schedule for parameters such as water depths and lagoon levels, (3) 
water-quality criteria protective of endangered steelhead, and (4) a response plan when actual 
(future) habitat conditions do not align with expected conditions as characterized by the final 
EIR (i.e., deviations from predicted or anticipated habitat quality or quantity conditions). 

 
Cumulative Effects 

 
• The DEIR does not, but should, describe how the effects from San Juan Watershed Project 

were incorporated into or considered with the effects of the surfacewater lagoon level 
drawdown (0.14 to 0.26 feet reduction) from the proposed Project (see Cumulative Projects, 
Table 4-1, page 4.0-7). 

• The existing description of cumulative effects2 in regard to endangered steelhead and habitat 
is inadequate because the description does not provide a sufficiently clear understanding of 

 
2 Under CEQA regulations, this analysis may rely on considerations of past, present, or probable future projects 
producing related or cumulative effects, including projects outside the agency’s control, or may rely on projections 
of future effects contained in specified plans (Id. at § 15130, subd. (b)(1)(A)). 
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the amount, extent, location, duration and type of cumulative effects that are expected. The 
revised EIR should include Project impacts to the lagoon itself such as area, shape, 
vegetation, and depth based on an evaluation of cumulative effects to the lagoon given the 
proposed San Juan Watershed Project may result in impacts to lagoon water-surface 
elevation. 

 
Technical Clarifications 

 
The revised EIR should clarify the following: 

 
• The difference between the scenario pumping amounts (Table 4-1) versus the “Potable Water 

Nominal Production Capacity” described in the Preliminary Design Report (Appendix 10.1); 
• Whether the listed wells currently pump water. If so, then the models need to ensure results 

describe conditions that prevail when no pumping occurs to reflect an accurate “unimpaired” 
scenario (see Appendix 10.10.1 – Table 1). To understand the entirety of the effects from the 
proposed Project, the District should identify any current pumping that is being carried 
forward under the proposed Project in addition to any increased pumping from the intake 
pumping (see Appendix 10.10.2, Section 1.1.1, Baseline Scenario - No Project Pumping); 

• Units of acre feet per year for discharge to the ocean under Scenario 1 do not help to 
characterize possible direct or indirect biological and ecological consequences for ocean 
habitat. The DEIR should be revise to incorporate units such as cubic feet per second or 
similar units that correspond to a daily, weekly, and monthly timescale (see Section 1.1.2, 
Scenario 1 – intake pumping of 4.3 MGD); 

• The DEIR should be revised to clearly explain the connection between slant-well pumping 
approaching equilibrium after four years and impacts to lagoon habitat, steelhead, or 
upstream spawning patterns (see page 4.3-30, Section “Lagoon Water Levels” in Biological 
Resources).  As written, the District’s conclusion on level of impact appears speculative; 

• Whether drainage improvements (see Appendix 10.9, page 21) are part of the Project within 
the next 75 years. If so, then the revised EIR should clarify the scope of the Project including 
additional planned activities during and after Phase 1 that are reasonably certain to occur; 

• Whether the lagoon level drawdown has a range that would be indicative of the 
beach/sandbar during high and low rainfall conditions (see Figure 2-7 in Appendix 10.4.2); 
and, 

• The geomorphology of the lower San Juan Creek lagoon was characterized from collecting 
data during three survey periods rather than over a range of different water-year types, thus 
erosion and accretion results only report how the system behaves under a severe drought (see 
Figures 2-9, 2-10, 2-11, in Appendix 10.4.2). Similarly, lagoon water levels were monitored 
for only one year. The revised EIR should explain describe variations in lagoon water levels 
after rainfall events of different magnitude and duration prior to a breach (e.g., Station 1). 
Ultimately, the revised EIR should disclose the limitations of abbreviated data-collection 
time periods for corresponding analyses. 
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Letter F2 National Oceanic and Atmospheric Administration 
 Anthony P. Spina, Chief, Southern California Branch 

August 2, 2018 

Response F2-1 

Introductory comments are noted. 

Response F2-2 

Introductory comments regarding the Draft EIR’s analysis are noted and responded to individually below. 

Response F2-3 

The Project’s groundwater and hydrology modeling were clarified and amplified at the request of various 
comments. That groundwater modeling included extensive coordination with the San Juan Basin 
Authority (see Appendix 4.2.3). Project hydrology was also clarified and amplified in response to various 
comments, including 100-year and 500-year storm predictions based on updated sea level rise guidance 
(see Appendix 4.2.4).  

The values cited in this comment are from the previous version of the modeling report (Foundational 
Actions Funding Program Advancement of Slant Well Technology and Groundwater Flow and Solute 
Transport Modeling for the Doheny Ocean Desalination Project Task 4 - Modeling of Slant Well Feed Water 
Supply Impacts and Mitigation Approaches, dated March 21, 2016). This report is included as Appendix 
10.10.2.  The model was updated with the results of additional field studies, and updated project scenarios 
were simulated.  An updated model report entitled "Model Update and Refinement Using Results from 
Onshore and Offshore Geophysical Surveys and Exploratory Borehole Data” was prepared and submitted 
March 1, 2018 and is presented as Appendix 10.10.1 in the DEIR.  The results presented in Appendix 
10.10.1 show under Scenario 1 pumping (10 MGD from Doheny beach) shallow groundwater levels could 
be expected to decrease between 10.46 ft. and 13.96 ft. and lagoon levels from 0.14 ft. to 0.26 ft.  The 
lagoon level changes are for dry and wet hydrologic periods, respectively.  Additional analysis completed 
to further quantify streamflow in response to comments (DEIR Doheny Desalination Project - 
Hydrogeologic Analysis Related to Responses to Comments - Evaluation of Project Impacts on San Juan 
Creek Surface Water Levels and Assessment of Project Impacts from Potential Upstream Bedrock 
“Barrier”) shows that under Scenario 1, surface flows decrease by 0.1 cubic feet per second (cfs) under 
dry hydrologic conditions and 0.45 cfs under wet hydrologic conditions.  Under Scenario 3 pumping 
(20 MGD from Doheny Beach and 10 MGD from Capistrano Beach), surface flows decrease by 0.13 cfs and 
0.63 cfs under dry and wet hydrologic conditions, respectively.  Under Scenario 4, surface flows decrease 
0.15 to 0.74 cfs for dry and wet hydrologic conditions, respectively. 

Refer to Response F2-6 below for additional discussion regarding changes in lagoon levels. 

The Project does not have a defined lifespan, and based on the modeling cited above, hydrologic changes 
to the lagoon levels from the Project are projected to be less than significant. The modeling uses historic 
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data from wet and dry years to forecast hydrologic changes resulting from the Project. Regardless of the 
ultimate lifespan of the Project, any prediction of local environmental conditions within the San Juan 
Creek watershed 50 to 75 years into the future – occurring from a wide range of influencing factors - 
would require a level of speculation that CEQA seeks to avoid. Refer to specific responses below to specific 
comments regarding existing environmental baseline conditions and Project impacts (such as Response 
F2-6 regarding the commenter’s request to evaluate impacts to steelhead over the Project’s lifespan). 

Response F2-4 

The values cited in this comment are from the previous version of the modeling report (Foundational 
Actions Funding Program Advancement of Slant Well Technology and Groundwater Flow and Solute 
Transport Modeling for the Doheny Ocean Desalination Project Task 4 - Modeling of Slant Well Feed Water 
Supply Impacts and Mitigation Approaches, dated March 21, 2016). The model was updated with the 
results of additional field studies and updated project scenarios were simulated.   An updated model 
report entitled "Model Update and Refinement Using the results from Onshore and Offshore Geophysical 
Surveys and Exploratory Borehole Data” was prepared and submitted March 1, 2018. Once shallow 
groundwater levels fall below the bottom of the creek bed as they do during natural seasonal cycles, 
infiltration rates remain the same.  Under Scenario 1 pumping (10 MGD from Doheny Beach), lagoon levels 
are expected to decrease from 0.14 ft. to 0.26 ft for dry and wet hydrologic periods, respectively. Under 
Scenario 3, lagoon levels will decrease 0.16 ft and 0.63 ft for dry and wet hydrologic periods, respectively.  
Additional analysis completed in response to comments (DEIR Doheny Desalination Project - 
Hydrogeologic Analysis Related to Responses to Comments: - Evaluate Project Impacts on San Juan Creek 
Surface Water Levels and Assessment of Project Impacts from Potential Upstream Bedrock “Barrier” 
[Appendix 4.2.3A]) shows that a decrease in the surface level of the lagoon corresponds to a maximum 
change in surface outflow of 0.63 cfs or approximately 1.1% of the total average outflow at the ocean for 
Scenario 3 under wet hydrologic conditions, and 0.74 cfs or 1.3 %  under Scenario 4.  

Please see response to comment F2-3 above regarding the lifespan of the Project and the limitations to 
forecasting impacts of the Project 50 to 75 years into the future. 

Response F2-5 

The March 2016 modeling report was included as Appendix 10.10.1 in the DEIR and is entitled "Doheny 
Ocean Desalination Project – Model Update and Refinement Using Results from Onshore and Offshore 
Geophysical Surveys and Exploratory Borehole Data.”  This study has been clarified and amplified (see 
Appendix 4.2.) to incorporate further model refinements based on consultation with the San Juan Basin 
Authority. That modeling also incorporated additional available environmental baseline data including the 
2016 lagoon habitat assessment prepared by Chambers Group (see Response F2-6 below). As discussed 
in Section 3.4 of Appendix 10.10.1, the groundwater modeling was validated against geotechnical 
investigation data and borehole results. Further model validation was completed with the groundwater 
modeling contained in Appendix 4.2.3. The groundwater model would be further refined as the Project 
commences well development and operation, with actual slant well pumping results and associated 
lagoon monitoring being used to refine the model. Lagoon levels will be monitored as described in the 
Draft EIR Mitigation Measure BIO-4 and in response to comment F2-11 below. 
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The March 2016 report uses the San Juan Basin Regional Model refined and updated from the 2013 
version to better understand feedwater quality produced overtime from the slant well system, drawdown 
effects along coastal reaches, and seawater flow and intrusion control.  The refined model is designated 
as the San Juan Basin Focused model and covers the lower and middle San Juan Basin area.  The focused 
model was used to assess groundwater and surface water responses near the slant wellfield and lagoon.  
With the recent geophysical surveys, another paleochannel system was indicated to be present offshore 
of Capistrano Beach. The nature and extent of this potential paleochannel needs to be validated with field 
investigations. Because this area is outside the area of the focused model, the 2016 regional model was 
used to evaluate changes in groundwater levels in this area. The changes in groundwater levels and 
surface flow are discussed in the comment above (F2-3). 

Response F2-6 

San Juan Creek is designated Critical Habitat for the Southern California Steelhead Evolutionarily 
Significant Unit (NOAA 2005). Steelhead is an anadromous, or ocean run, form of rainbow trout that 
migrates to the ocean as juvenile smolt and returns as an adult to freshwater streams to spawn. Source 
populations of rainbow trout are documented in the upper San Juan Creek watershed, and fish from the 
watershed were historically known to migrate downstream to the ocean and return to spawn as adult 
steelhead. As part of the downstream migration, smolts feed and transition to saltwater in estuaries 
before entering the ocean.  Seasonal lagoons, such as the one at the mouth of San Juan Creek, provide 
summer rearing habitat for smolts, which may enhance survival when they enter the ocean. 

Currently, physical barriers upstream of the lagoon prevent the migration necessary for southern 
steelhead (NOAA 2005). Several organizations and agencies are currently working toward improving these 
upstream barriers to fish migration, particularly Orange County Public Works, NOAA NMFS, California 
Department of Fish and Wildlife (CDFW), California Trout and Trout Unlimited. The I-5 Bridge Array Fish 
Passage Project on Trabuco Creek (a tributary of San Juan Creek) is a major fish passage improvement 
project designed to reduce impediments. Initial design and testing has been funded by a $522,762 grant 
from the California Wildlife Conservation Board to California Trout (Caltrout.org, 20171). This proposed 
improvement, shown schematically below, is currently in concept design, but is pending additional 
funding, and pending approvals from regulatory agencies and stakeholders including Caltrans, Orange 
County Public Works, NOAA NMFS, CDFW, the San Diego Regional Water Quality Control Board, U.S. Army 
Corps of Engineers and others. 

1  http://caltrout.org/2017/12/caltrout-awarded-1-8m-pursue-restoration-fish-passage-projects/ 
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Source: 2018 Steelhead Summit Morning Sessions2 

An additional barrier to steelhead migration is the Metrolink barrier, shown below, located just 
downstream of the proposed I-5 Fish Passage project. This man-made barrier was created as a result of 
construction of the rail bridge and has been identified in the San Juan and Trabuco Creeks Steelhead 
Recovery Watershed Management Plan (Trout Unlimited3) as a candidate for modification or removal.  
Plans for barrier modification or removal have yet to be designed, and its funding and implementation 
status is uncertain.  

 

2 https://www.calsalmon.org/sites/default/files/2018_SRF_SteelheadSummit_Morning_Session.pdf (accessed May 2, 2019). 
3https://www.calfish.org/ProgramsData/ConservationandManagement/CaliforniaCoastalMonitoring/MonitoredRivers/SouthCoast/SanJuanCre

ek.aspx 
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Metrolink barrier on Arroyo Trabuco Creek, tributary to San Juan Creek – 2009 Courtesy of Valerie Taylor, CDFW4 

Information concerning the recent presence of steelhead in lower San Juan Creek and lagoon is scarce. 
Observations of large numbers of steelhead smolts within the lagoon were last reported in the late 1930s 
(Swift et al. 1993),5 but presence of smolts in the lagoon since then has not been recorded in the literature. 
Observations of adult steelhead in San Juan Creek have only been occasional. In the last 12 years, 
observations of three adult steelhead—one in 2007 (in the lower San Juan Creek) and two in 2008 (one in 
the estuary and one in the lower creek which was relocated to the estuary)—were documented (Becker 
and Reining 2008)6 and one adult each was videoed in the San Juan Creek system in 2014 and 2018 
(YouTube).7 

In addition to the physical barriers to migration in the San Juan Creek watershed and lack of adequate 
hydrology to sustain migration patterns, current conditions in the lagoon, including high water 

4  https://www.calfish.org/ProgramsData/ConservationandManagement/CaliforniaCoastalMonitoring/MonitoredRivers/SouthCoast/ 
SanJuanCreek.aspx (accessed May 2, 2019). 

5  Swift, C.C., T.R. Haglund, M. Ruiz, and R.N. Fisher. 1993. The Status and Distribution of the Freshwater Fishes of Southern California, Bulletin 
of the Southern California Academy of Sciences: Vol. 92: Iss. 3. 

6  Becker, G.S. and I.J. Reining. 2008.  Steelhead/Rainbow Trout (Oncorhynchus mykiss) Resources South of the Golden Gate, California. Prepared 
for: California State Coastal Conservancy and The Resources Legacy Fund Foundation.  

7  You Tube. Video logs of adult steelhead reported from San Juan Creek: 2014: https://www.youtube.com/watch?v=I9rfUQguqwA; 2018: 
https://www.youtube.com/watch?v=MjD0oxuKS-o  
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temperature, variable dissolved oxygen levels with occasional anoxia, presence of avian and non-native 
fish predators, and lack of cover to provide refuge for the smolts from predators, result in a lack of suitable 
habitat for smolt in the lagoon. The Lower San Juan Creek and Seasonal Coastal Lagoon Habitat 
Assessment (Chambers Group 2016) concluded: "The seasonal coastal lagoon presently is poor habitat for 
steelhead smolts because of the large number of avian predators and the lack of cover."8 In addition, the 
Doheny General Plan (CSP 2003) considered steelhead: “Not expected to occur within Doheny State Beach 
due to lack of suitable habitat.”9  

While adult steelhead are observed in the creek system on occasion, their occurrence is consistently 
associated with increased waterflow in the creek in winter or spring and a breached berm at the river 
mouth. While the adult fish pass through the estuary, a seasonal lagoon is not as critical for the adult fish 
as it would be for smolt. The ability to migrate upstream is essential for continued southern steelhead 
reproductive success in the system.   

In evaluating water levels in the San Juan Creek seasonal lagoon, Geoscience (2019)10 found that even 
during dry conditions when groundwater levels in the shallow aquifer fall below the lagoon, water is still 
present in the lagoon. In other words, when groundwater levels are below the bottom of the lagoon, as 
they are seasonal, the lagoon water levels become independent of groundwater levels (i.e., “free fall” 
conditions). Further evaluation of results of test well data indicated that initial pumping from the aquifer 
could initially draw down lagoon water levels, but that when groundwater level falls below the bottom of 
the lagoon, the aquifer and the seasonal lagoon become independent, and that further drawdown of the 
aquifer does not further reduce water level in the lagoon. Geoscience (2019)11 determined changes to 
lagoon water levels as a result of Project pumping, which were modeled to range from -0.14 to -0.26 feet 
(ft) for the Phase I (up to 5 MGD) Project and -0.16 to -0.63 ft for the Regional Project for dry and wet 
hydrologic conditions, respectively. As discussed in the DEIR, this is within the range of normal variability 
of water level in the seasonal lagoon. For comparison, Chambers (2016)12 reported water elevation swings 
of 0.3 to 1.6 feet behind the sand berm near the mouth of San Juan Creek resulting from the muted 
influence of ocean tides translating to the waters of the closed seasonal lagoon, and greater differences 
in water level in the lower San Juan Creek were reported as a result of rainfall and berm-breach events. 
Collectively, this information demonstrates that lagoon levels are influenced by surface and tidal flows 
more so than changes in groundwater elevations. 

The potential impact to future migration of steelhead is addressed by Geoscience (2019),13 based in part 
on the San Juan Creek Fish Passage Assessment (ESA 2017).14  The groundwater model was used to assess 
the surface flow in Reach 1 and Reach 2 under baseline conditions, San Juan Watershed Project (SJWP) 

8  Chambers Group, Inc. (Chambers). 2016. Lower San Juan Creek and seasonal coastal lagoon habitat assessment Orange County, California. 
Prepared for the South Coast Water District and the Municipal Water District of Orange County. 94 p plus appendices. 

9  California State Parks (CSP). 2003. Doheny State Beach. Preliminary General Plan and Draft Environmental Impact Report. SCH No. 
2003021146. 130 p plus appendices.  

10  Responses to Comments, Appendix 4.2.3.2. 
11  Responses to Comments, Appendix 4.2.3.1. 
12  Chambers Group, Inc. (Chambers). 2016. Lower San Juan Creek and seasonal coastal lagoon habitat assessment Orange County, California. 

Prepared for the South Coast Water District and the Municipal Water District of Orange County. 94 p plus appendices. 
13  Ibid. 
14  ESA. 2017. San Juan Creek Fish Passage Assessment: Hydrologic Modeling Report (Three Dam Alternative). Prepared for Santa Margarita 

Water District. May 11, 2017. 22 p. 
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Phase I conditions only, and under SJWP Phase I conditions along with Phase 1 (scenario 1) of the Doheny 
Desalination Project (up to 5 MGD Project) and various other Regional Project and cumulative scenarios 
(Geoscience 2019). The surface outflow from the groundwater model was analyzed to determine the days 
that surface flow was equal to or exceeded 60 cubic feet per second (cfs) in Reach 1 and 70 cfs in Reach 2 
for all of the scenarios, which are the thresholds for fish passage established by the SJWP fish passage 
study for those reaches. Under maximum pumping conditions the operation of the Doheny Desalination 
Plant will reduce the potential fish passage days from 10.97 days per year to 10.76 days for the Phase I 
Project, and to 10.63 days (for the Regional Project), a reduction of less than 2% and 3% of potential 
migration time, respectively. For the Phase I Project, this equates to a reduction of approximately 5 hours 
per year for fish passage, and 7.7 hours per year for the Regional Project. The Phase I Project plus the 
proposed SJW Project would equate to a reduction of approximately 1.2 days for migration per year.  

Due to existing habitat and hydrology limitations, it is speculative to predict future steelhead presence in 
the seasonal lagoon, which is already severely constrained as southern steelhead habitat. Even if 
steelhead were to occupy the lagoon, the modeling summarized above has shown that the Project’s 
effects are nominal (within normal lagoon surface elevation changes, and only a total fish passage change 
of a few hours which would have to coincide with a migration attempt by a steelhead adult or smolt to 
adversely affect the steelhead migration, which is highly unlikely). Furthermore, for the Project’s effects, 
if any, to affect steelhead migration, upper watershed hydrology and physical barrier limitations would 
need to be adequate to sustain migration, which based on available information cannot be reasonably 
determined with any certainty. Considerable changes in San Juan Creek hydrology and physical barriers 
that are outside of SCWD’s authority to implement would need to occur in order for southern steelhead 
recovery to occur in San Juan Creek. Based on the information reviewed above, the determination of no 
significant adverse effects on critical habitat associated with San Juan Creek as a result of slant well 
operations presented in the DEIR is considered appropriate.    

Recognizing that there is interest among stakeholders in restoring southern steelhead habitat in San Juan 
Creek, the Project incorporates various avoidance and minimization measures (as described in the DEIR) 
to reduce potential impacts from water level changes near the mouth of San Juan Creek, including the 
following: 

• Phasing the installation of slant wells over time, to allow the groundwater modeling to be refined 
as slant well pump data is obtained; 

• Utilizing existing and proposed new groundwater and lagoon water level monitoring; and 

• Utilizing slant wells, rather than vertical wells, which substantially reduces the percentage of 
inland groundwater withdrawn to approximately 6% of the total raw water demand. 

This groundwater monitoring and well phasing will enable the District and regulatory agencies to monitor 
well siting and phasing to ensure that lagoon water levels are not significantly impacted relative to 
southern steelhead as described in the DEIR by Mitigation Measure BIO-4. Note that NOAA NMFS is 
included within the agencies to be provided with the ongoing lagoon monitoring reports. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 45 of 1710



As part of the regulatory permitting process, the District will require one or more federal permits or 
approvals, including a Section 10 permit from the Army Corps of Engineers (Corps) under the Rivers and 
Harbors Appropriation Act. As part of this permitting, the Corps will consult with NOAA NMFS regarding 
Endangered Species Act (ESA) compliance under Section 7 of the ESA. NOAA NMFS will make a 
determination as to whether or not the Project has an “effect” on steelhead. Based on available 
information, the District believes that a “No Effect” or “Not Likely to Adversely Affect” determination is 
appropriate, although this determination is within the purview of NOAA NMFS.15 Through this Section 7 
consultation process, NOAA NMFS may request additional data, and may require further avoidance and 
minimization measures. Should ongoing lagoon monitoring reports, with which NOAA NMFS will receive 
copies, indicate new information that would change this ESA determination, NOAA NMFS may require 
further avoidance or minimization measures pursuant to the ESA.  

Response F2-7 

The Lower San Juan Creek and Seasonal Coastal Lagoon Habitat Assessment (Chambers Group, 2016) 
(Draft EIR appendix 10.4.2) was conducted to document baseline conditions at the proposed Project site. 
The study concluded: "Vegetation on the banks of the seasonal coastal lagoon includes obligate wetland 
plants, which would be sensitive to water drawdowns, native riparian species that are less likely to be 
affected by water fluctuations, and undesirable non-native species. The obligate wetland species include 
cattails and bulrushes as well as fleshy jaumea. Developing willow and mule fat plants also could be 
affected by a reduction in water, but mature plants that already were established would be less 
vulnerable." Because of the limited effect on lagoon surface water levels, the Project is not anticipated to 
have any significant impact on riparian vegetation bordering the lagoon. 

Potential impacts associated with riparian habitat and hydrology are addressed in Sections 4.3 and 4.8 of 
the Draft EIR, respectively. The section of San Juan Creek adjacent to the Project site is a flood control 
channel maintained by Orange County. This section of the channel is bounded by levees and floodwalls 
along both banks and does not support characteristics of a riparian corridor. The seasonal lagoon and 
portions of San Juan Creek within Doheny State Beach are maintained by State Parks. The extent of 
vegetation maintenance activities in this area is not known but does not factor into the Project’ s impact 
analysis because of the limited hydrologic changes documented above. The Project does not propose any 
riparian vegetation maintenance. Riparian vegetation is primarily limited to the banks of the seasonal 
lagoon (Figure 1-2 of DEIR Appendix 10.4.2), as vegetation within the lagoon is periodically scoured during 
major storm events. See also response to comment S1-5. 

Response F2-8 

Under Scenario 1 pumping (10 MGD from Doheny beach), lagoon levels are expected to decrease from 
0.14 ft.to 0.26 ft for dry and wet hydrologic periods, respectively. Under Scenario 3 (Regional Project), 
lagoon levels will decrease 0.16 ft and 0.63 ft for dry and wet hydrologic periods, respectively. Additional 
analysis completed in response to comments (DEIR Doheny Desalination Project - Hydrogeologic Analysis 
Related to Responses to Comments - Evaluation of Project Impacts on San Juan Creek Surface Water Levels 

15  https://www.fws.gov/midwest/endangered/section7/ba_guide.html (accessed May 3, 2019). 
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and Assessment of Project Impacts from Potential Upstream Bedrock “Barrier”16) shows that under 
Scenario 4 pumping conditions the surface flow will decrease from 0.015 cfs for dry conditions to 0.74 cfs 
under wet conditions. The maximum decrease in the surface level of the lagoon corresponds to a 
maximum change (under 30 MGD pumping) in surface outflow of 0.74 cfs or approximately 1.3% of the 
total average outflow at the ocean under wet hydrologic conditions.  The dry hydrologic conditions 
simulated was for the period 1947-1976.  The wet hydrologic conditions was for the period 1978-1983.  
Since both dry and wet hydrologic conditions are anticipated to occur over the life of the Project, the 
impacts to lagoon levels and surface flow will remain within this range. Please see response to comment 
F2-3 above regarding the lifespan of the Project and the limitations to forecasting impacts of the Project 
50 to 75 years into the future. 

Response F2-9 

Please refer to responses to comments F2-6 and F2-8. These responses explain the independence 
between dry and wet year groundwater levels lagoon water levels, and the less than significant effect the 
project will have on hydrologic conditions given lack of suitable steelhead habitat. Please see response to 
comment F2-3 above regarding the lifespan of the Project and the limitations to forecasting impacts of 
the Project 50 to 75 years into the future. 

Response F2-10 

Potential impacts associated with riparian habitat and hydrology are addressed in Sections 4.3 and 4.8 of 
the Draft EIR, respectively. The section of San Juan Creek adjacent to the Project site is a flood control 
channel maintained by Orange County. This section of the channel is bounded by levees and floodwalls 
along both banks and does not support characteristics of a riparian corridor (there is no “instream 
habitat”). The Local Hazard Conditions and Drainage Study showed that the proposed fill has negligible 
impact to the adjacent floodplain inundation depth and San Juan Creek water surface elevations. As this 
information is part of the Draft EIR and appendices, no revisions to the Draft EIR are necessary. 

Response F2-11 

Please see response to comments F2-5 and F2-6 regarding potential effects to steelhead habitat and 
findings of the groundwater modeling conducted for the Project that demonstrate that impacts are not 
significant.  

Response F2-12 

The cumulative impacts from the Project and San Juan Watershed projects were evaluated using the WEI 
model (“Bedrock Barrier Investigation”) and model files developed for the SJWP.17  The SJWP scenario is 
based on three rubber dams (Phase I of the SJWP).  Geoscience added the Doheny Ocean Desalination 
Project (5 MGD, 10 MGD and 15 MGD) to the WEI model to ensure that the cumulative impacts from both 

16  Responses to Comments Appendix 4.2.3.1. 
17  “San Juan Creek Fish Passage Assessment – Hydrologic Modeling Report (Three dam alternative)”, ESA, May 11, 2017. 
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projects was simulated.  Refer to response to comment F2-6 and Appendix 4.2.3.1 to this Responses to 
Comments document for additional discussion. 

Response F2-13 

Cumulative impacts are addressed in Response No. F2-6 and in Appendix 4.2.3.1 . No new or substantially 
more severe environmental impacts have been identified. 

Given the regional significance of the Project, the geographic scope of the cumulative impact analysis and 
related “list of projects” is very broad, including both specific projects and long-term policies and 
programs (Table 4-1, Draft EIR page 4.0-7). This approach correspondingly results in more generalized 
forecasting of potential cumulative effects, rather than a quantitative assessment of specific effects. 

Cumulative effects, and how the Project may interact with these projects and programs, are identified in 
each section. Biological impacts (including endangered steelhead and water levels of San Juan Creek 
Lagoon) are included in Section 4.3. The Draft EIR acknowledges (page 4.3-48) that the Project may have 
an “effect” on the San Juan Creek seasonal lagoon, due to potential nominal reduction in lagoon water 
levels during periods when the lagoon is closed, although the Project effects are within the normal range 
of lagoon water level variation. The lagoon nonetheless is at the crossroads of potential influence by 
upstream activities (relative to reduction in base flow or changes in water quality or system hydrology) 
and local actions (relative to adjacent activities that may directly nor indirectly affect lagoon water quality 
or hydrology). Although the Project’s impacts are neither individually or cumulatively significant, to the 
extent feasible, the District will participate in programs related to enhancing the long-term biological 
function of the San Juan Creek Lagoon (refer to Response F2-6 for further discussion).  

Response F2-14 

The comment refers to a Table 4-1, but there does not appear to be a reference to "scenario pumping 
amounts" in Table 4-1 of Section 4.0.  Scenario pumping amounts refers to the volume of raw ocean water 
required to be pumped in order to produce the desired volume of drinking water (production capacity). 
The recovery of Seawater Desalination is approximately 50%, so pumping amounts for a facility producing 
5 MGD of finished water would be roughly twice that (i.e., need to pump about 10 MGD of ocean water 
to produce 5 MGD of potable water, and pump 30 MGD ocean water to produce 15 MGD potable water). 
Table 3-2 in Section 3.0 refers to three scenarios. Scenario 1 and 2 indicate pumping at 10 MGD, which 
would be required to produce 5 MGD of potable water through the plant, and Scenario 3 indicates 
pumping at 30 MGD, necessary to produce 15 MGD of potable water. 

Response F2-15 

Current pumping occurring in the groundwater basin is “baseline,” since it reflects conditions that exist 
apart from the Project. The proposed slant wells currently have no pumping as they do not exist at 
present. Baseline conditions reflect current modeled groundwater conditions based upon available data 
as described in the DEIR and Appendix 10.10.2 (Section 3.2.2 and Figure 4).   

Response F2-16 
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The comment appears to be in reference to Appendix 10.10.2. This is a technical appendix, which has been 
summarized in the DEIR text, which generally uses MGD to refer to slant well pumping of ocean water and 
product water production. MGD and AFY are both typical terms for referring to desalination source water 
and product water. At the commenter’s request, Appendix 4.2.3.1 addresses Project effects on San Juan 
Creek in terms of CFS, which is summarized in Response No. F2-6. 

Response F2-17 

Impacts to lagoon levels have been discussed in previous responses above (F2-5 and F2-6) and represent 
about 1.4 % decrease from historical flows under the maximum pumping scenario (30 MGD). When the 
slant well field is turned on the cone of depression will expand outward from the slant well screens.  The 
water levels will reach equilibrium far sooner than the salinity of the water pumped.  During interim slant 
well pumping prior to reaching salinity equilibrium, the slant well effects (water level changes) would be 
the same to that described under equilibrium conditions and only influenced by hydrology (i.e., wet, dry, 
and average climatic conditions). In addition, flow conditions in both depth and velocity during the period 
when the San Juan Creek is open to outflow at the ocean occurs on average 10.97 days during the year. 
The Project pumping will reduce the potential days for fish passage by less than 0.2 days on average.   

Response F2-18 

San Juan Creek improvements are outside of this Project scope and are being planned to be implemented 
by Orange County (refer to Response S1-16 for additional discussion). The “Project” evaluated within this 
EIR is based upon implementing flood hazard design “Alternative 1” as described in Section 3.5 of 
Appendix 4.2.4, and as stated on pages 3.0-35 and pages 4.8-35 to 4.8-36 of the DEIR. Other than 
importing fill to elevate the site (which is addressed throughout the DEIR), the Alternative 1 flood hazard 
solution requires relatively minor drainage system improvements within the Project site (not within San 
Juan Creek), as described on DEIR page 4.8-36. 

Response F2-19 

The elevation of groundwater in the aquifer when equilibrium is reached will be the lowest that the levels 
will reach. When the groundwater levels are below the bottom of the lagoon as they are now seasonally, 
then the lagoon levels become independent of the surface flow or standing water in the lagoon. Appendix 
4.2.3.1 provides results of clarified and amplified groundwater modeling, wherein Table 2-1 (of Appendix 
4.2.3.1) shows that the lagoon surface water elevations are still predicted to have nominal changes of 
0.14 to 0.26 feet under dry and wet hydrologic conditions, respectively. As noted in the DEIR, this is not 
anticipated to represent a significant impact to seasonal lagoon habitat or species, as this is within normal 
lagoon water level variations.  

Response F2-20 

The EIR uses best available information to evaluate potential effects on the seasonal San Juan Creek 
lagoon. The EIR has concluded that the Project does not result in any significant unavoidable 
environmental impacts. The District acknowledges that the lagoon data is limited, but it is considered 
sufficient for the purposes of the EIR analyses, especially given the Project’s nominal effects on lagoon 
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surface levels and storm event flows. Refer to Response F2-3 regarding the commenter’s request to 
consider longer hydrologic cycle periods. A technical assessment prepared for the FEIR, DEIR Doheny 
Desalination Project - Hydrogeologic Analysis Related to Responses to Comments - Evaluation of Project 
Impacts on San Juan Creek Surface Water Levels and Assessment of Project Impacts from Potential 
Upstream Bedrock “Barrier,” provides an analysis of lagoon levels under various Project and cumulative 
scenarios (Appendix 4.2.3.1).  The analysis was conducted using available historical hydrology which 
includes both wet, dry, and average periods. In addition, the analysis of potential fish passage days also 
includes historical hydrologic conditions which considers wet, dry, and average hydrologic conditions and 
the number of potential days that San Juan Creek is open to the ocean and at a great enough depth for 
fish to move.  The results have already been discussed in previous responses (F2-5 and F2-6), confirming 
DEIR conclusions that the Project is not anticipated to result in any significant unavoidable impacts to the 
lagoon. Mitigation Measure BIO-4 will provide for further assurance of groundwater modeling accuracy 
and appropriate monitoring (see Response F2-6). 
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State Agency Comment Letters 

S1 California Coastal Commission 
S2 California Department of Toxic Substances Control 
S3 California Department of Transportation (Caltrans) 
S4 California State Lands Commission 
S5 Native American Heritage Commission 
S6 Office of Planning and Research, State Clearinghouse 
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Letter S1 California Coastal Commission 
Tom Luster, Energy, Ocean Resources, and Federal Consistency Division 
August 3, 2018 

Response S1-1 

Introductory comments are noted for the record. 

Response S1-2 

Draft EIR pages 4.1-4 through 4.1-7 provide the regulatory framework relative to aesthetics, which 
identifies the California Coastal Act (Coastal Act) and the City of Dana Point General Plan (and Local Coastal 
Program [LCP] by incorporation) and Municipal Code as guiding policy and regulatory documents. 
Section 4.9, Land Use, provides a more comprehensive consistency analysis of Coastal Act and LCP 
policies. Please see Tables 4.9-1 and 4.9-4 of the Draft EIR for this consistency analysis. The Draft EIR 
concludes that the Project would result in less than significant visual impacts to the existing environment 
(including the area along San Juan Creek) because: a) the Project features are either subsurface or are to 
be located in an urbanized area zoned for industrial uses; b) Project construction will avoid sensitive areas 
such as the Doheny State Beach (DSB) beach and San Juan Creek seasonal lagoon; c) Project construction 
at DSB has minimized staging and laydown areas in DSB, and limits construction within DSB to avoid 
construction during the peak recreational season; and d) the EIR includes feasible mitigation to address 
temporary construction-related visual impacts and to enhance the design features of the desalination 
facility. 

Response S1-3 

The summary of Project features and requirements for LCP and Coastal Act compliance are noted. 
However, as discussed in Response No. L1-3, the City’s LCP provides for automatic consolidated permit 
review, in which case the City’s LCP is considered for guidance, and the Project is primarily reviewed for 
Coastal Act consistency. The comment raises issues without specific reference to any inadequacy in the 
Draft EIR. In response to comments, the District did further coastal hazard modeling to incorporate the 
latest projections from the updated State of California Sea-Level Rise Guidance document into the Draft 
EIR hydrology analysis, as well as to analyze 500-year flood hazards. That modeling further supports the 
Draft EIR’s conclusion that no improvements are needed within San Juan Creek, and that Project 
construction and design will not create significant drainage or water quality impacts to San Juan Creek or 
areas across from the site. Refer to Responses L1-8, L1-9, and L5-14 through L5-19 for additional 
discussion, as well as Appendix 4.2.4.   

Response S1-4 

Coastal Act environmentally sensitive habitat areas (ESHA) policy compliance will be addressed as part of 
the Coastal Development Permitting process, with the City’s LCP serving as a guidance document. Master 
Response 1 provides further clarification of the Project footprint during construction and operation. The 
Project’s facilities at DSB will avoid all sensitive resources, by avoiding facilities on the beach, siting 
facilities within landscaped and developed portions of DSB, and using trenchless construction under San 
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Juan Creek, San Juan Lagoon and existing County storm drainage facilities (L01S02 system) (DEIR page 4.8-
32). Nesting bird mitigation is also provided in BIO-1. 

Response S1-5 

Draft EIR page 4.3-47 and the associated analysis in the EIR addresses the Project’s potential for conflict 
with any local policies or ordinances protecting biological resources.  The impact conclusion on 
page 4.3-47 regarding riparian habitat notes that in the immediate area of the desalination facility 
adjacent to San Juan Creek, the creek is channelized and therefore is lacking sensitive vegetation or 
habitat. For that reason, the Project will not be in conflict with any such plans or policies. The habitat 
characterizations on page 4.3-4 describe the totality of the area studied for the EIR. That setting 
information identifies that riparian habitat exists downstream of the Project site, south of the PCH bridge.  
As Section 4.3 (Biological Resources) and Section 4.8 (Hydrology and Water Quality) conclude that the 
Project will not result in significant biological or hydrologic changes in the post-project environment with 
mitigation, the Project’s impact to this downstream area of riparian vegetation will also be less than 
significant. 

Response S1-6 

The conservation of ESHA is required by the City of Dana Point General Plan and these requirements are 
noted in the Regulatory Framework Section 4.3.2 of the DEIR (page 4.3-24). The District understands that 
final determinations regarding ESHA rest with the Coastal Commission. The Draft EIR has provided 
available information regarding existing site conditions and the affected environment, including the 
proximity of mature trees and potential for nesting birds (DEIR, pages 4.3-42 and 4.3-43). Note that slant 
well construction at DSB was revised through consultation with State Parks to avoid construction on the 
beach (DEIR page 4.3-45). In addition, the DEIR includes mitigation (BIO-2) that would reduce impacts to 
nesting birds during construction to less than significant levels.  

Response S1-7 

Section 4.4 of the Draft EIR documents all research and field survey methods used and identifies that the 
Project site includes or is near several recorded cultural resource sites. However, no nearby recorded sites 
exhibit the size, complexity, importance or location relative to Project components to warrant pre-
construction subsurface testing. Mitigation Measures CUL-2 and CUL-3 require construction monitoring 
due to this sensitivity and represent acceptable mitigation to address the potential for, and treatment of, 
subsurface resources.  

Response S1-8 

Mitigation for archaeological and tribal resources are addressed in Mitigation Measure CUL-2, while 
paleontological mitigation is addressed in Mitigation Measure CUL-3. Archaeological monitoring will be 
conducted during grading (Mitigation Measure CUL-2), and consultation with the appropriate tribal 
representatives will be conducted in the event any sensitive cultural resources are uncovered to 
determine the best method for protecting the resource consistent with the Public Resources Code (DEIR, 
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page 4.4-33). As specified in CUL-2, the District shall offer local Native American tribes the opportunity to 
be present during initial deep excavations. 

Response S1-9 

In addition to provisions of the Coastal Act cited in the comment, the Draft EIR pages 4.5-11 and 4.5-12 
present relevant General Plan goals and policies adopted to minimize risks to life and property, similar to 
the Coastal Act. Consistency with Coastal Act Section 30253 (a) and (b) are included in Table 4.9-1 of the 
Draft EIR, pages 4.9-25 and 4.9-26. This table provides a comprehensive policy consistency analysis for the 
Project. Mitigation Measure GEO-1 provides feasible mitigation to be implemented during the Project 
final design stage to address specific site conditions.  

Response S1-10 

Mitigation Measure GEO-1 requires that the final design stage of the Project respond to on-site conditions 
as identified in a site-specific soils engineering report, as required by California Building Standards Code 
1803. The final geotechnical design recommendations are not and cannot be known at this time. Based 
on the preliminary geotechnical investigation, the Project proposes to address flood hazard and 
geotechnical design solutions through site clearing followed by importing sufficient clean fill to elevate 
the site above the 100-year flood zone. Even though there may be available clean fill within the District’s 
San Juan Creek Property, the Draft EIR conservatively assumed that all of the fill would be imported.  
Therefore, the Draft EIR provides an impact analysis of reasonably foreseeable construction impacts 
associated with geotechnical remedial measures. 

Response S1-11 

The text on page 4.5-16 has been modified to clarify that the existing San Juan Creek channel wall is 
primarily for flood control purposes (refer to Section 3, Draft EIR Errata). 

The geotechnical evaluation required by Mitigation Measure GEO-1 would require an evaluation of 
potential hazards for the entire site and all Project components. The Project is not relying on San Juan 
Creek flood control channel improvements by others, and no improvements to San Juan Creek channel 
are proposed as part of the Project. Complete structural design and evaluation of the proposed Plant 
facilities will be performed as part of final design. 

Response S1-12 

As noted in the Draft EIR (Mitigation Measure GHG-1), the District is proposing “net carbon neutrality” 
through mitigating the incremental increase in GHG emissions in comparison to baseline conditions, 
subjecting itself to independent third-party verification. This mitigation is considered fully compliant with 
CEQA and all current regulatory agency regulations at the local and State level.  

As recognized by the 2017 Scoping Plan, the right to “safe, clean, affordable, and accessible water 
adequate for human consumption, cooking, and sanitary purposes” as outlined in AB 685 (Eng., Chapter 
524, Statutes of 2012) (California Legislative Information Website 2017), also known as the “human right 
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to water” bill,1 should take precedence over achieving GHG emission reductions from water sector 
activities where a potential conflict exists.2 The 2017 Scoping Plan Update does not specify GHG 
reductions needed from the water sector to meet the goals of AB 32 and SB 32, as it recognizes that the 
energy intensity of water varies greatly depending on the geography, water source, and end use, and that 
“(a)s the energy sector is decarbonized through measures such as increased renewable energy and 
improved efficiency, energy intensities will also be reduced.”   

Furthermore, the 2017 Scoping Plan suggests the following project-level GHG reduction actions and 
thresholds for individual development projects:  

Beyond plan-level goals and actions, local governments can also support climate action 
when considering discretionary approvals and entitlements of individual projects through 
CEQA. Absent conformity with an adequate geographically-specific GHG reduction plan 
as described in the preceding section above, CARB recommends that projects incorporate 
design features and GHG reduction measures, to the degree feasible, to minimize GHG 
emissions. Achieving no net additional increase in GHG emissions, resulting in no 
contribution to GHG impacts, is an appropriate overall objective for new development.3 
(emph. added) 

The State Air Resources Board has also indicated that using the net carbon neutral standard for an ocean 
desalination project (Poseidon Project) is appropriate where the project would replace water that would 
otherwise be imported.4  Electricity-providers are separately required to achieve State-imposed GHG 
reduction measures through SB 350, SB 32 and related regulations, and the Department of Water 
Resources has separately committed to consistency with the State’s GHG reduction policies through its 
Climate Action Plan.5  

The District acknowledges that the Coastal Commission and some parties favor 100% carbon neutrality, 
and as such, in keeping with the District’s well-established commitment to environmental stewardship, 
the District Board of Directors is currently considering committing to 100% carbon neutrality.  While this 
commitment is beyond what is required by CEQA, the District recognizes that permitting agencies, such 
as the Coastal Commission, may seek additional mitigation beyond what is required by CEQA. In any event, 
the District can meet 100% carbon neutrality by implementing the GHG Reduction Plan required by 
Mitigation Measure GHG-1, using the same GHG offset options identified. Please see Mitigation Measure 
GHG-1 in Section 3, Draft EIR Errata. 

1  See also Executive Order N-10-19 (signed by Governor Gavin Newsom on April 29, 2019) which confirms that “water is a 
human right, and is central to California’s strength and vitality . . .” and requires the California Natural Resources Agency, the 
California Environmental Protection Agency and the California Department of Food and Agriculture to prepare a water 
resilience portfolio. 

2  California’s 2017 Climate Change Scoping Plan at 93, https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf 
(accessed March 24, 2019). 

3  Id. at 101. 
4  February 8, 2010 letter from CARB to the Coastal Commission. 
5  California Dept. of Water Resources, Climate Action Plan, available at https://water.ca.gov/Programs/All-Programs/Climate-

Change-Program/Climate-Action-Plan (accessed March 24, 2019). 
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Response S1-13 

Mitigation Measure GHG-1 has been modified to include GHG offsets for construction emissions at the 
onset of construction, with emissions estimated and offset prior to construction, and then validated 
following construction, as set forth in Response S4-13 (see Section 3, Draft EIR Errata).  

Response S1-14 

The District added to the Local Hazard Conditions and Drainage Study (Appendix 10.9) based on the 
California Coastal Commission Sea Level Rise Policy Guidance, Draft Science Update - October 2018. The 
coastal hazard analysis itself (Appendix 10.7.1) now reflects the recently updated guidance document 
from the Coastal Commission, which includes current sea level projections for year 2100. Refer to 
Appendix 4.2.1 and Appendix 4.2.4 which demonstrate minor changes to analysis results based on 
projected sea levels.  Neither study results in any substantive changes in Draft EIR conclusions. 

Response S1-15 

With respect to the flood analyses, the District added a section to the Local Hazard and Drainage Study 
(Appendix 4.2.3) to discuss a sensitivity analysis under a 500-year flood event. As discussed in Appendix 
4.2.3 (pages 29-31) and Section 3, Draft EIR Errata, and in Response S1-3, the Project will be designed to 
the 100-year storm event. Should a 500-year storm event occur, the site design already incorporates 
added levels of freeboard, elevation of building foundations, and secondary containment around chemical 
storage areas. Appendix 4.2.3 states that “under the post-project condition, the recommended alternative 
will raise the project site to 28.2’, to protect the project site from a 100-year flood plus 1’ of freeboard. 
As the post-project ground elevation at the project site is 28.2’, the maximum 500-year flood elevation of 
28.3’ would likely result in minimal flooding at the project site.” Therefore, since the Project provides for 
1’ of “freeboard” with an elevation of 28.2’ (the 1’ freeboard is additional elevation above the 100-year 
flood protections), and the 500-year flood is predicted to be 28.3’, even with a 500-year event the site 
would have nominal flooding of approximately 0.1 foot. The 500-year event is highly unlikely, and 
discussions with City staff confirm that it is not reasonable or practical to design to such an event when 
considering cost and likelihood of occurrence. Even with nominal flooding under a 500-year event, the 
event would be temporary, and certain site critical facilities would be further protected through elevated 
containment, such as that around chemical storage locations. 

Response S1-16 

The Doheny Desalination Project Local Hazard Conditions and Drainage Study (Draft EIR Appendix 10.9) 
included analysis on the proposed improvements at the Project site to the overall impacts to the 
floodplain. The Preliminary Design Report (Draft EIR Appendix 10.1) and the drainage study in Appendix 
4.2.4 identify several potential alternatives to providing adequate flood protection for the desalination 
facility site, some of which would have relied upon improvements to San Juan Creek. However, as noted 
in the Draft EIR Sections 3 and 4.8, the Project proposes Alternative 1 (consisting of elevating the site 
above the flood zone) and does not propose or depend on potential future improvements to San Juan 
Creek by others. 
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Response S1-17 

The Local Hazard Conditions and Drainage Study (Appendix 10.9 and Appendix 4.2.4) included analysis on 
the proposed improvements at the Project site to the overall impacts to the floodplain, including coastal 
areas, concluding that the Project would not result in significant unavoidable impacts to any offsite areas. 
The floodplain analysis shows that drainage improvements incorporated into Project design, as 
recommended, reduces flooding in adjacent areas by blocking overtopping from San Juan Creek. 

Response S1-18 

Please see Section 4.9, Land Use, and specifically Tables 4.9-1 through 4.9-4 for the relevant Coastal Act 
and LCP policy consistency analyses. Draft EIR Section 4.12, Recreation provides a detailed discussion of 
potential recreation facility impacts. As concluded in Section 4.12, Recreation, the Draft EIR acknowledges 
and discloses that Project construction would temporarily interfere with public access to a portion of 
Doheny State Beach and Capistrano Beach Park. Project construction for slant well construction, up to 
approximately 7 months, would be temporary and will be restored upon Project completion. Construction 
near the beach would be limited to areas identified in Exhibits 3-4 and 3-5 in Appendix B (to Appendix 
10.1) and would not impact public access in these locations. Near-beach construction would also be 
temporary, occurring only during the off-season months between October 1 – May 1. This impact is 
considered less than significant because: a) disruption impacts are a temporary, not permanent, 
consequence of the proposal; and b) feasible mitigation measures have been identified (Mitigation 
Measures REC-1 and REC-2) to minimize this disruption through design changes and alternative access 
plans. 
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Letter S2 California Department of Toxic Substances Control 
Johnson P. Abraham, Project Manager 
July 9, 2018 

Response S2-1 

The project description summary is noted for the record. 

Response S2-2 

Current and historic uses of the site, including full summaries of past site investigations, are included in 
Section 4.7 of the Draft EIR and Appendices 10.8.2 and 10.8.3 (Phase I and Phase II Environmental Site 
Assessments). These documents contain and disclose the record of past uses and releases of hazardous 
wastes and substances. 

At the request of the County of Orange, the District reviewed additional potential sites of concern. The 
Environmental Data Resources (EDR) Radius Map Report with GeoCheck (EDR, July 24, 2017) was used to 
determine if there were any known incidents of hazardous materials releases on the Project site or in its 
vicinity that could affect Project construction or operation (Appendix 10.8.1).  The documents on record 
did not show any active, acute or ongoing conditions that warrant remediation prior to construction. In 
addition, a Phase I Environmental Site Assessment (Phase I ESA, Ninyo & Moore, 1999) and a Phase II 
Environmental Site Assessment (Phase II ESA, Nino & Moore, 2001) was conducted at the Project site. 
That study included a review of regulatory files regarding potential off-site concerns, subsurface 
exploration and soils and groundwater testing at the project site. Mitigation Measures HAZ-1 through 
HAZ-9 provide safeguards and required actions to address hazardous materials issues during construction 
and operation. 

Response S2-3 

As detailed on pages 4.7-4 and 4.7-5 of the Draft EIR and in Response S2-2, the Phase I ESA was prepared 
in 1999 and identified two Recognized Environmental Conditions (RECs), defined as the likely presence of 
any hazardous substances or petroleum products that indicate an existing or past release, or threat of 
release. Both RECs pertained to Leaking Underground Storage Tank (LUST) sites outside of the 
Desalination Facility Study Area. The first REC identified was the Serra Lumber Company LUST case at 
25802 Victoria Boulevard, approximately 100 feet east of the project site. The Phase I ESA Report 
identified that Serra Lumber Company reported a release of gasoline that affected soil only. A review of 
the California State Water Resources Control Board GeoTracker database in 2019 showed that the Orange 
County Health Care Agency (OCHCA) closed the environmental case and issued a “No Further Action” 
letter dated February 28, 1991.  

The second REC identified was the Cannan Bart facility LUST case, approximately 100 feet east of the 
project site. The Phase I ESA identified that remediation at the Cannan Bart facility was being conducted 
by the removal of free product from groundwater. A review of the California State Water Resources 
Control Board GeoTracker database in 2019 showed that the Orange County Health Care Agency (OCHCA) 
closed the environmental case and issued a “No Further Action” letter dated May 9, 2005. 
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The Phase I ESA report did not identify any other RECs for the property.  A Phase II ESA was conducted in 
2000 to further evaluate the two identified RECs as well as other hazardous material use on and near the 
property.  The Phase II ESA consisted of a series of soil borings, test pits, soil samples and groundwater 
samples. The Phase II ESA included 20 test pits with soil samples, one soil boring, and six borings with 
groundwater samples. The Phase II ESA identified low concentrations of diesel fuel in soil from one test 
pit.  The detection was delineated vertically by a sample at seven feet below ground that did not have any 
petroleum hydrocarbon detections.  The lateral extent of the contamination could not be defined. One 
sample, near an asphalt road contained low concentrations of heavy petroleum hydrocarbons, but 
Ninyo & Moore concluded it was not an environmental concern and likely was due to asphalt from the 
road. Ninyo & Moore did not conclude that soil vapor sampling was warranted at that time based on their 
findings.  One groundwater sample contained methyl tertiary butyl ether (MTBE) below the State of 
California primary maximum contaminant limit (MCL), but above the secondary MCL.  Ninyo & Moore 
concluded in the Phase II ESA that the MTBE did not pose a health risk.   

To support anticipated future Project funding requirements, the District will conduct an updated Phase I 
ESA of the Desalination Facility Study Area prior to beginning construction.  If any RECs are identified, the 
District will also conduct a Phase II ESA of the RECs, including soil vapor sampling if appropriate, prior to 
beginning construction. Mitigation measures HAZ-1 through HAZ-9 are in place to address any 
contamination identified during the Phase II ESA.  

Response S2-4 

DTSC’s comments regarding import or export of soil are noted for the record. Mitigation Measures HAZ-4 
has been clarified in Section 3, Draft EIR Errata, to specifically address required actions if soil 
contamination is encountered or suspected during construction and to prevent the import of 
contaminated soil.  

Response S2-5 

The Draft EIR addresses this issue, at page 4.7-25.  Mitigation Measure HAZ-3 through HAZ-9 include 
provisions for evaluation and mitigation of soil and groundwater contamination, as referenced in the 
preceding responses. 
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Letter S3 California Department of Transportation 
Scott Shelley, Branch Chief, Regional-IGR-Transit Planning, District 12 
August 2, 2018 

Responses S3-1 and S3-2 

The comments and suggestions provided by District 12 regarding transportation management and 
controls, dry weather runoff monitoring, and encroachment permits are noted for the record. The Project 
does not require a Traffic Management Plan (TMP) for operational traffic due to the nominal traffic 
volumes. Only a construction traffic control plan is required. The Traffic Control Plan (TCP) is identified in 
Section 4.13 and required by Mitigation Measure TRF-2, which specifies that the plan will be submitted to 
Caltrans for review and approval. In addition, Mitigation Measure HWQ-1 has been modified as shown in 
Section 3.0 Draft EIR Errata.  
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Letter S4 California State Lands Commission 
Cy R. Oggins, Chief, Division of Environmental Planning and Management 
August 6, 2018 

Response S4-1 

Comments regarding the Commission’s role as a responsible and trustee agency and jurisdiction over 
ungranted sovereign (tide and submerged) lands are noted for the record. The District will comply with 
leasing procedures as established or required.  

Response S4-2 

The Summary of the Project Description is noted for the record. 

Response S4-3 

Refer to Master Response 1 for Project Description clarifications with respect to slant well siting and 
avoidance of sensitive resource locations. Pod F has been eliminated from further consideration, as 
reflected in mitigation measure REC-1. As stated in Section 4.12 and elsewhere in the Draft EIR, the slant 
well pod locations are conceptual and may be adjusted during final engineering, construction, and as 
groundwater modeling is updated as slant well construction is phased, in order to minimize environmental 
impacts while providing sufficient feedwater. 

Response S4-4 

Please see Response S4-3 above as well as Master Response 1 regarding clarifications to the Project 
description with respect to the anticipated number of slant wells. As discussed in the Draft EIR and Master 
Response 1, there is no inconsistency here. The technical modeling for air quality and GHG assumed four 
separate slant wells being drilled for Phase I, which is consistent with the Project Description noting “two 
to three pods” and the biological resources section noting “two to three wells,” which was referring to 
wellhead vaults (or pods). It is most likely that the District will drill four slant wells from two wellhead 
pods with two wells each, at DSB, which matches all three of the above assumptions. As explained in 
Master Response 1, three wells should prove sufficient to draw the necessary 10 MGD of raw water to 
feed a 5 MGD capacity facility, while the fourth well would provide redundancy. The final number and 
location of slant wells will be determined during final design, and may be modified following successful 
drilling, development and initial production from the first slant well. 

Response S4-5 

Refer to Master Response 1 for Project Description clarifications with respect to slant well construction 
phasing. The construction information utilized for purposes of quantifying air quality and greenhouse gas 
emissions is required to populate the necessary inputs of the CalEEmod emissions calculation model. The 
air quality and greenhouse gas modeling is designed to estimate construction and operational emissions, 
but is not intended to dictate the construction schedule. The schedule as stated in the Draft EIR is 
dependent upon project approval and attainment of all necessary permits required for construction. 
Although the actual construction schedule will be later than shown in the Draft EIR, the Draft EIR 
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conclusions are not affected.  Please see Section 3, Draft EIR Errata, which provides additional information 
regarding the construction schedule and equipment needs.  

Response S4-6 

The drill rig necessary for constructing the slant wells, described on DEIR page 3.0-39, requires anchoring 
for normal operations independent of high surf conditions.  The anchors are constructed by drilling a 
10-inch borehole using a truck-mounted hollow-stem auger rig and cementing in a metal bar with eyelet 
in place.  The anchors are needed to stabilize the rig when drilling and when pulling the drill casings. The 
augering for the installation would not require pile driving and therefore would not result in noise or 
vibration impacts associated with that process.  As discussed further in Master Response 1, due to recent 
heavy surf and storm damage at Capistrano Beach Park, this area would only be considered for slant wells 
should the Capistrano Beach Park parking area be protected from future high surf and related coastal 
hazards. 

Response S4-7 

The term “in part” refers to the total Project design and operational conditions that result in less than 
significant brine impacts, which includes post-treatment brine conditioning, and utilizing the existing 
SOCWA outfall and its existing diffuser system. 

Regarding brine effects on SOCWA outfall maintenance, the District has been coordinating with SOCWA 
on this topic and does not anticipate any additional outfall maintenance issues due to brine addition. 
SOCWA outfall terms and conditions will be set forth in a connection agreement between the District and 
SOCWA. 

Response S4-8 

The comment is correct that Draft EIR Appendix 10.1 discloses and estimates that subsurface intake 
pumps used in the slant wells could require replacement in the future after approximately 15 years.  The 
process to replace pumps is anticipated to result in temporary mobilization of drill rig equipment to 
perform the task. Impacts would be no greater than those identified in the Draft EIR for construction 
impacts, since the work would take place within the existing well shafts, originating from the existing well 
pod locations. No new land disturbance or construction will be required to perform this task.   

Response S4-9 

Refer to Master Response 1 for clarifications regarding Project construction and operational assumptions. 
Appendix 10.3 contains the necessary information requested by the commenter regarding the 
assumptions being used and the parameters that affected the CalEEMod calculations. Specifically, please 
refer to Appendix 10.3 Section 2 (Modeling Parameters and Assumptions) for the following modeling 
assumptions for construction: CalEEMod land use entry; phase schedule and durations; equipment type, 
number, hours per day, horsepower and load factor; soils and material movement; offsite trips; and, 
assumptions for fugitive dust control consistent with SCAQMD Rule 403 requirements.  In particular, 
please see Appendix 10.3 Table 8 and Table 9 for the construction schedule and duration, and equipment 
activity assumptions, respectively. Additionally, the CalEEMod output Section 3.0 Construction Detail 
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contains the construction schedule and duration, equipment activity (type, number, hours per day, etc.), 
and offsite trips used in the model run. Operational assumptions and parameters are provided in Appendix 
10.3 section 2.3 (Operation), including (but not exclusive to) water energy consumption parameters, 
transport energy, and carbon intensity factors applied in the analysis. Please also see Section 3, Draft EIR 
Errata, for additional information and clarifications regarding project schedule and equipment needs. 

Response S4-10 

Draft EIR page 4.2-22 will be modified to recognize that specific mitigation measures will be applied to 
mitigate Impact 4.2-1. Please see Section 3, Draft EIR Errata.  

Response S4-11 

Please see Section 3, Draft EIR Errata. Mitigation Measure MM BIO-5 has been included in the Final EIR to 
require preconstruction surveys and, if necessary, a black abalone protection plan. 

Response S4-12 

Draft EIR page 4.4-24, under Impact 4.4-1, identifies historical resources (including marine resources), and 
notes the nearest known shipwreck location. In addition, page 4.4-26 notes that the subsurface intake 
wells and the entirety of the area of potential effect (APE) is in an area considered sensitive for 
archaeological resources and that ground disturbing activities always have the potential to reveal 
previously undisclosed resources, including underwater resources.  Mitigation Measures CUL-1 and CUL-
2 apply to underwater resources as well as above ground resources. 

Comments stating that the title and jurisdiction of cultural resources on or in the tide and submerged 
lands are vested in the state and under jurisdiction of the Commission are noted for the record. The last 
paragraph of CUL-2 has been clarified in Section 3, Draft EIR Errata, and will also be reflected in the 
Mitigation Monitoring and Reporting Program.  

Response S4-13 

In response to the commenter’s concerns regarding preferred order for implementation of measures 
within Mitigation Measure GHG-1, the Draft EIR text on page 4.6-21 is modified as shown in Section 3, 
Draft EIR Errata.  

In response to the commenter’s concerns regarding verification of additional offsets (if required) 
Mitigation Measure GHG-2, in the Draft EIR on page 4.6-24 is modified as shown in Section 3, Draft EIR 
Errata.   

 Response S4-14 

The drilling operations will be conducted in accordance with a Drilling Monitoring and Management Plan 
and spill prevention plan (Mitigation Measure HAZ-1) which is standard practice for drilling operations.  
The spill prevention plan and other standard construction and operational plans and Best Management 
Practices (BMPs) will be developed in consultation with applicable regulatory agencies through the 
Project’s permitting process, should the Project be approved by the District’s Board of Directors. 
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Response S4-15 

The Commission’s comments are appreciated and have been considered within this Final EIR. The District 
will provide the Commission with documents related to the CEQA review process as requested. 
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June 22, 2018 
 
Rick Shintaku, General Manager 
South Coast Water District 
31592 West Street 
Laguna Beach, CA 92651 
 
Also sent via e-mail: rshintaku@scwd.org 
 
Re:  SCH# 2016031038, Doheny Ocean Desalination Project, City of Dana Point; Orange County, California 
 
Dear Mr. Shintaku: 
 
The Native American Heritage Commission (NAHC) has reviewed the Draft Environmental Impact Report (DEIR) prepared for 
the project referenced above.  The review included the Executive Summary; the Introduction and Project Description; the 
Environmental Impact Analysis, section 4.4 Cultural Resources, and section 4.14 Tribal Cultural Resources; Appendix 10.5.1 
Cultural Resources Report; and Appendix 10.5.2 AB52 Correspondence, prepared by Kimley Horn and Rincon Consultants for 
the South Coast Water District. We have the following concerns: 
 

1. There is no documentation of government-to-government consultation by the lead agency under AB-52 with Native 
American tribes traditionally and culturally affiliated to the project area as required by statute, or that mitigation 
measures were developed in consultation with the tribes. Discussions under AB-52 may include the type of document 
prepared; avoidance, minimization of damage to resources; and proposed mitigation. All documented 
correspondence for this project was initiated by consultants and does not comply with requirements for 
government-to-government consultation.  

 
The NAHC recommends lead agencies consult with all California Native American tribes that are traditionally and culturally 
affiliated with the geographic area of your proposed project as early as possible in order to avoid inadvertent discoveries of 
Native American human remains and best protect tribal cultural resources.  
 
A brief summary of portions of AB 52 and SB 18 as well as the NAHC’s recommendations for conducting cultural resources 
assessments is also attached.   
 
Please contact me at gayle.totton@nahc.ca.gov or call (916) 373-3714 if you have any questions. 
 
Sincerely, 
 
 
 
Gayle Totton, B.S., M.A., Ph.D 
Associate Governmental Project Analyst 
 
Attachment 
 
cc:  State Clearinghouse 

        Gayle Totton

Comment Letter S5
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ADDITIONAL INFORMATION: 
The California Environmental Quality Act (CEQA)1, specifically Public Resources Code section 21084.1, states that a project 
that may cause a substantial adverse change in the significance of a historical resource is a project that may have a significant 
effect on the environment.2  If there is substantial evidence, in light of the whole record before a lead agency, that a project may 
have a significant effect on the environment, an environmental impact report (EIR) shall be prepared.3 In order to determine 
whether a project will cause a substantial adverse change in the significance of a historical resource, a lead agency will need to 
determine whether there are historical resources with the area of project effect (APE).  
 
CEQA was amended in 2014 by Assembly Bill 52.  (AB 52).4  AB 52 applies to any project for which a notice of preparation 
or a notice of negative declaration or mitigated negative declaration is filed on or after July 1, 2015. AB 52 created a 
separate category for “tribal cultural resources”5, that now includes “a project with an effect that may cause a substantial 
adverse change in the significance of a tribal cultural resource is a project that may have a significant effect on the 
environment.6  Public agencies shall, when feasible, avoid damaging effects to any tribal cultural resource.7 Your project may 
also be subject to Senate Bill 18 (SB 18) (Burton, Chapter 905, Statutes of 2004), Government Code 65352.3, if it also involves 
the adoption of or amendment to a general plan or a specific plan, or the designation or proposed designation of open space.  
Both SB 18 and AB 52 have tribal consultation requirements.  Additionally, if your project is also subject to the federal 
National Environmental Policy Act (42 U.S.C. § 4321 et seq.) (NEPA), the tribal consultation requirements of Section 106 of the 
National Historic Preservation Act of 19668 may also apply. 
 
Consult your legal counsel about compliance with AB 52 and SB 18 as well as compliance with any other applicable 
laws. 
 
Agencies should be aware that AB 52 does not preclude agencies from initiating tribal consultation with tribes that are 
traditionally and culturally affiliated with their jurisdictions before the timeframes provided in AB 52. For that reason, we urge you 
to continue to request Native American Tribal Consultation Lists and Sacred Lands File searches from the NAHC.  The request 
forms can be found online at: http://nahc.ca.gov/resources/forms/.  Additional information regarding AB 52 can be found online 
at http://nahc.ca.gov/wp-content/uploads/2015/10/AB52TribalConsultation_CalEPAPDF.pdf, entitled “Tribal Consultation Under 
AB 52:  Requirements and Best Practices”. 
 
Pertinent Statutory Information: 
 
Under AB 52: 
AB 52 has added to CEQA the additional requirements listed below, along with many other requirements:  
Within fourteen (14) days of determining that an application for a project is complete or of a decision by a public agency to 
undertake a project, a lead agency shall provide formal notification to a designated contact of, or tribal representative of, 
traditionally and culturally affiliated California Native American tribes that have requested notice. 
A lead agency shall begin the consultation process within 30 days of receiving a request for consultation from a California 
Native American tribe that is traditionally and culturally affiliated with the geographic area of the proposed project.9 and prior to 
the release of a negative declaration, mitigated negative declaration or environmental impact report. For purposes of AB 
52, “consultation shall have the same meaning as provided in Gov. Code § 65352.4 (SB 18).10  
The following topics of consultation, if a tribe requests to discuss them, are mandatory topics of consultation: 

a. Alternatives to the project. 
b. Recommended mitigation measures. 
c. Significant effects.11  

1. The following topics are discretionary topics of consultation: 
a. Type of environmental review necessary. 
b. Significance of the tribal cultural resources. 
c. Significance of the project’s impacts on tribal cultural resources. 

If necessary, project alternatives or appropriate measures for preservation or mitigation that the tribe may recommend to the 
lead agency. 12 
With some exceptions, any information, including but not limited to, the location, description, and use of tribal cultural resources 
submitted by a California Native American tribe during the environmental review process shall not be included in the 
environmental document or otherwise disclosed by the lead agency or any other public agency to the public, 
consistent with Government Code sections 6254 (r) and 6254.10.  Any information submitted by a California Native 

1 Pub. Resources Code § 21000 et seq. 
2 Pub. Resources Code § 21084.1; Cal. Code Regs., tit.14, § 15064.5 (b); CEQA Guidelines Section 15064.5 (b) 
3 Pub. Resources Code § 21080 (d); Cal. Code Regs., tit. 14, § 15064 subd.(a)(1); CEQA Guidelines § 15064 (a)(1)   
4 Government Code 65352.3 
5 Pub. Resources Code § 21074 
6 Pub. Resources Code § 21084.2 
7 Pub. Resources Code § 21084.3 (a) 
8 154 U.S.C. 300101, 36 C.F.R. § 800 et seq. 
9 Pub. Resources Code § 21080.3.1, subds. (d) and (e) 
10 Pub. Resources Code § 21080.3.1 (b) 
11 Pub. Resources Code § 21080.3.2 (a)  
12 Pub. Resources Code § 21080.3.2 (a) 
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American tribe during the consultation or environmental review process shall be published in a confidential appendix to the 
environmental document unless the tribe that provided the information consents, in writing, to the disclosure of some or all of the 
information to the public.13  
If a project may have a significant impact on a tribal cultural resource, the lead agency’s environmental document shall 
discuss both of the following: 

a. Whether the proposed project has a significant impact on an identified tribal cultural resource. 
b. Whether feasible alternatives or mitigation measures, including those measures that may be agreed to pursuant to 

Public Resources Code section 21082.3, subdivision (a), avoid or substantially lessen the impact on the identified 
tribal cultural resource.14 

Consultation with a tribe shall be considered concluded when either of the following occurs: 
a. The parties agree to measures to mitigate or avoid a significant effect, if a significant effect exists, on a tribal 

cultural resource; or 
b. A party, acting in good faith and after reasonable effort, concludes that mutual agreement cannot be reached.15   

Any mitigation measures agreed upon in the consultation conducted pursuant to Public Resources Code section 21080.3.2 
shall be recommended for inclusion in the environmental document and in an adopted mitigation monitoring and 
reporting program, if determined to avoid or lessen the impact pursuant to Public Resources Code section 21082.3, 
subdivision (b), paragraph 2, and shall be fully enforceable.16 
If mitigation measures recommended by the staff of the lead agency as a result of the consultation process are not included in 
the environmental document or if there are no agreed upon mitigation measures at the conclusion of consultation, or if 
consultation does not occur, and if substantial evidence demonstrates that a project will cause a significant effect to a tribal 
cultural resource, the lead agency shall consider feasible mitigation pursuant to Public Resources Code section 21084.3 
(b).17  
An environmental impact report may not be certified, nor may a mitigated negative declaration or a negative declaration be 
adopted unless one of the following occurs: 

a. The consultation process between the tribes and the lead agency has occurred as provided in Public Resources 
Code sections 21080.3.1 and 21080.3.2 and concluded pursuant to Public Resources Code section 21080.3.2. 

b. The tribe that requested consultation failed to provide comments to the lead agency or otherwise failed to engage 
in the consultation process. 

c. The lead agency provided notice of the project to the tribe in compliance with Public Resources Code section 
21080.3.1 (d) and the tribe failed to request consultation within 30 days.18  

This process should be documented in the Tribal Cultural Resources section of your environmental document. 
 
Under SB 18: 
Government Code § 65352.3 (a) (1) requires consultation with Native Americans on general plan proposals for the purposes of 
“preserving or mitigating impacts to places, features, and objects described § 5097.9 and § 5091.993 of the Public Resources 
Code that are located within the city or county’s jurisdiction.  Government Code § 65560 (a), (b), and (c) provides for 
consultation with Native American tribes on the open-space element of a county or city general plan for the purposes of 
protecting places, features, and objects described in Sections 5097.9 and 5097.993 of the Public Resources Code. 
 
• SB 18 applies to local governments and requires them to contact, provide notice to, refer plans to, and consult with tribes 

prior to the adoption or amendment of a general plan or a specific plan, or the designation of open space.  Local 
governments should consult the Governor’s Office of Planning and Research’s “Tribal Consultation Guidelines,” which can 
be found online at: https://www.opr.ca.gov/docs/09_14_05_Updated_Guidelines_922.pdf 

• Tribal Consultation:  If a local government considers a proposal to adopt or amend a general plan or a specific plan, or to 
designate open space it is required to contact the appropriate tribes identified by the NAHC by requesting a “Tribal 
Consultation List.” If a tribe, once contacted, requests consultation the local government must consult with the tribe on the 
plan proposal.  A tribe has 90 days from the date of receipt of notification to request consultation unless a shorter 
timeframe has been agreed to by the tribe.19  

• There is no Statutory Time Limit on Tribal Consultation under the law.  
• Confidentiality:  Consistent with the guidelines developed and adopted by the Office of Planning and Research,20 the city or 

county shall protect the confidentiality of the information concerning the specific identity, location, character, and use of 
places, features and objects described in Public Resources Code sections 5097.9 and 5097.993 that are within the city’s or 
county’s jurisdiction.21  

• Conclusion Tribal Consultation:  Consultation should be concluded at the point in which: 
o The parties to the consultation come to a mutual agreement concerning the appropriate measures for preservation 

or mitigation; or 

13 Pub. Resources Code § 21082.3 (c)(1) 
14 Pub. Resources Code § 21082.3 (b) 
15 Pub. Resources Code § 21080.3.2 (b) 
16 Pub. Resources Code § 21082.3 (a) 
17 Pub. Resources Code § 21082.3 (e) 
18 Pub. Resources Code § 21082.3 (d) 
19 (Gov. Code § 65352.3 (a)(2)). 
20 pursuant to Gov. Code section 65040.2, 
21 (Gov. Code  § 65352.3 (b)). 
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o Either the local government or the tribe, acting in good faith and after reasonable effort, concludes that mutual 
agreement cannot be reached concerning the appropriate measures of preservation or mitigation.22  

 
NAHC Recommendations for Cultural Resources Assessments: 
 
• Contact the NAHC for: 

o A Sacred Lands File search.  Remember that tribes do not always record their sacred sites in the Sacred Lands 
File, nor are they required to do so.  A Sacred Lands File search is not a substitute for consultation with tribes that 
are traditionally and culturally affiliated with the geographic area of the project’s APE. 

o A Native American Tribal Contact List of appropriate tribes for consultation concerning the project site and to assist 
in planning for avoidance, preservation in place, or, failing both, mitigation measures. 

 The request form can be found at http://nahc.ca.gov/resources/forms/.  
• Contact the appropriate regional California Historical Research Information System (CHRIS) Center 

(http://ohp.parks.ca.gov/?page_id=1068) for an archaeological records search.  The records search will determine: 
o If part or the entire APE has been previously surveyed for cultural resources. 
o If any known cultural resources have been already been recorded on or adjacent to the APE. 
o If the probability is low, moderate, or high that cultural resources are located in the APE. 
o If a survey is required to determine whether previously unrecorded cultural resources are present. 

• If an archaeological inventory survey is required, the final stage is the preparation of a professional report detailing the 
findings and recommendations of the records search and field survey. 

o The final report containing site forms, site significance, and mitigation measures should be submitted immediately 
to the planning department.  All information regarding site locations, Native American human remains, and 
associated funerary objects should be in a separate confidential addendum and not be made available for public 
disclosure. 

o The final written report should be submitted within 3 months after work has been completed to the appropriate 
regional CHRIS center. 

 
Examples of Mitigation Measures That May Be Considered to Avoid or Minimize Significant Adverse Impacts to Tribal 
Cultural Resources: 

o Avoidance and preservation of the resources in place, including, but not limited to: 
 Planning and construction to avoid the resources and protect the cultural and natural context. 
 Planning greenspace, parks, or other open space, to incorporate the resources with culturally appropriate 

protection and management criteria. 
o Treating the resource with culturally appropriate dignity, taking into account the tribal cultural values and meaning 

of the resource, including, but not limited to, the following: 
 Protecting the cultural character and integrity of the resource. 
 Protecting the traditional use of the resource. 
 Protecting the confidentiality of the resource. 

o Permanent conservation easements or other interests in real property, with culturally appropriate management 
criteria for the purposes of preserving or utilizing the resources or places. 

o Please note that a federally recognized California Native American tribe or a non-federally recognized California 
Native American tribe that is on the contact list maintained by the NAHC to protect a California prehistoric, 
archaeological, cultural, spiritual, or ceremonial place may acquire and hold conservation easements if the 
conservation easement is voluntarily conveyed.23   

o Please note that it is the policy of the state that Native American remains and associated grave artifacts shall be 
repatriated.24   

The lack of surface evidence of archaeological resources (including tribal cultural resources) does not preclude their subsurface 
existence. 

o Lead agencies should include in their mitigation and monitoring reporting program plan provisions for the 
identification and evaluation of inadvertently discovered archaeological resources.25 In areas of identified 
archaeological sensitivity, a certified archaeologist and a culturally affiliated Native American with knowledge of 
cultural resources should monitor all ground-disturbing activities. 

o Lead agencies should include in their mitigation and monitoring reporting program plans provisions for the 
disposition of recovered cultural items that are not burial associated in consultation with culturally affiliated Native 
Americans. 

o Lead agencies should include in their mitigation and monitoring reporting program plans provisions for the 
treatment and disposition of inadvertently discovered Native American human remains.  Health and Safety Code 
section 7050.5, Public Resources Code section 5097.98, and Cal. Code Regs., tit. 14, section 15064.5, 
subdivisions (d) and (e) (CEQA Guidelines section 15064.5, subds. (d) and (e)) address the processes to be 

22 (Tribal Consultation Guidelines, Governor’s Office of Planning and Research (2005) at p. 18). 
23 (Civ. Code § 815.3 (c)). 
24 (Pub. Resources Code § 5097.991). 
25 per Cal. Code Regs., tit. 14, section 15064.5(f) (CEQA Guidelines section 15064.5(f)). 

2

4/9/2024 Board Meeting 8-5 Attachment 2, Page 86 of 1710



followed in the event of an inadvertent discovery of any Native American human remains and associated grave 
goods in a location other than a dedicated cemetery. 

 
2
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Letter S5 Native American Heritage Commission 
Gayle Totton, B.S., M.A., Ph.D., Associate Governmental Project Analyst 
June 22, 2018 

Response S5-1 

The District appreciates the Native American Heritage Commission’s (NAHC) comments and additional 
information regarding AB 52. As noted on page 4.14-3 of the Draft EIR, the NAHC was contacted in 
February 2016 to request a review of the Sacred Lands File (SLF) as part of the Notice of Preparation (NOP). 
The NAHC responded on March 3, 2016 that the search of the SLF was completed for the Area of Potential 
Effect (APE) “with negative results,” meaning that no sacred lands or resources were identified. The NAHC 
also provided a contact list for tribal groups or individuals who may have knowledge of cultural resources 
within the APE. Letters were mailed to each of these contacts requesting any information they may have 
on Native American cultural resources within the APE. As of June 2019, one response has been received, 
which simply requested standard archaeological monitoring during grading (see Appendix 10.5.2, AB52 
Correspondence). 

Pursuant to AB52, the District notes that as of June 2019, the District is not in receipt of communication 
from any native American tribes requesting to be included in AB52 consultation. The District initiated 
AB52 consultation upon release of the NOP as a standard practice. 

The District is both the lead agency and project proponent of the Project.  During the application and 
environmental review process, it is common for consultants, acting as an agent of and at the request of 
the Lead Agency, to send communications and consultation letters to tribal representatives on behalf of 
the Lead Agency. All AB52 correspondence was independently reviewed and analyzed by District staff.  

The Draft EIR, including the Cultural Resources Assessment (Appendix 10.5.1), was also reviewed and 
analyzed by and reflects the independent judgment of District staff. The Draft EIR discusses additional 
research of potential sensitive resources conducted by the District’s consulting team. In response to the 
research discussed in Appendix 10.5.1 as part of preparing the Draft EIR, the District modified Project 
pipeline alignments to avoid potentially sensitive resources.  

Response S5-2 

Letter attachments including CEQA requirements and pertinent statutory information are received and 
noted for the record. 
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Letter S6 Office of Planning and Research, State Clearinghouse 
Scott Morgan, Director 
August 7, 2018 

Response S6-1 

State Clearinghouse receipt of the Draft EIR and acknowledgment of District compliance with 
requirements for draft environmental documents is noted for the record. This comment letter included 
copies of state agency comment letters that the District had also received separately, consisting of 
comment letters S2 (Department of Toxic Substances Control), S4 (State Lands Commission), S5 (Native 
American Heritage Commission), and S7 (Regional Water Quality Control Board). Responses to letters 
received from State agencies are addressed individually within this Final EIR document. 
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Letter S7 San Diego Regional Water Quality Control Board 
David Gibson, Executive Officer 
August 6, 2018 

Response S7-1 

Introductory comments regarding the Water Boards’ roles and responsibilities in the environmental 
review process, permitting authority, and procedural information are noted for the record. 

Response S7-2 

General comments acknowledging the District’s early consultation with the Water Boards, and describing 
Project components, including intake system and brine disposal system, are noted for the record. 

Response S7-3 

The referenced regulatory permitting programs are substantially consistent with those noted in the Draft 
EIR, including the regulatory framework discussion and as referenced in mitigation measures in 
Section 4.8, Hydrology and Water Quality (Draft EIR pages 4.8-9 through 4.8-11). The District is currently 
in permitting discussions with the Water Boards, which will determine the specific applicable permitting 
programs and processes required for the Project. 

Response S7-4 

The District appreciates information regarding mitigation strategies of the Regional Water Board and 
mitigation requirements that may be established through the permit process. In response to Regional 
Board comments, the District prepared brine discharge modeling (Appendix 4.2.2), which was used to 
update the estimated marine life impacts (Appendix 4.2.5). These studies support the Draft EIR 
conclusions, showing no marine life impacts due to ocean water intake (with use of subsurface intakes), 
and negligible impacts to ocean floor benthic environment (total ocean floor area affected by salinity 
greater than 2 ppt over average ambient is estimated at less than 0.33 acres). Using the Regional Board’s 
recommended brine discharge modeling (see Response S7-18), for buoyant discharges, the Phase I Project 
is modeled to reduce marine life impacts (“turbulence mortality”) associated with diffuser jets compared 
to “no project” conditions (the incremental turbulence mortality impact of the Project is beneficial, 
reducing the turbulence mortality and associated ZID). For dense discharges, the incremental effect of the 
Project is modeled to result in additional turbulence mortality, equating to approximately 5.57 acres in 
Area of Production Foregone. As discussed in the Draft EIR (page 4.3-33), this is not considered a 
significant impact under CEQA. The District recognizes that the Regional Board may determine that, as 
part of Ocean Plan compliance, the Project requires mitigation for turbulence mortality impacts. Note that 
turbulence mortality impacts would only occur with dense brine discharge scenarios. Should marine life 
mitigation be required under the Ocean Plan, the District has discussed with Regional Board staff pursuing 
mitigation at San Juan Creek seasonal lagoon such as that noted in the comment. 
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Response S7-5 

The District appreciates the clarification and understands that the discharger is responsible for 
consultation with USFWS and/or NMFS if a project may adversely affect threatened or endangered 
species. Context for the Water Boards’ role in the consultation process is noted for the record. Refer to 
Response F2 for responses to comments from NOAA NMFS. Note that the District has consulted with the 
USFWS and the U.S. Army Corps of Engineers through the Project’s CEQA scoping process, although 
neither agency submitted comment letters on the Draft EIR. 

Response S7-6 

The referenced ocean desalination facilities will be modified in the Final EIR (see Section 3, Draft EIR 
Errata). These minor changes to cumulative project specifics do not change the Draft EIR conclusions. 

Response S7-7 

The sources listed in the footnote to Table 4.3-2 are from references in Appendix 10.4.4. This reference 
will be modified in the Final EIR, as noted in Section 3, Draft EIR Errata. 

Response S7-8 

Page 4.3-26 is edited as requested, as noted in Section 3, Draft EIR Errata. 

Response S7-9 

Draft EIR Appendix 10.11 (and as a result Table 4.3-3) was clarified pursuant to Comment S7-18, and is 
included in Appendix 4.2.2, and will also be incorporated into the Final EIR, as noted in Section 3, Draft EIR 
Errata. The clarified analyses (and resulting update to Table 4.3-3) do not change any Draft EIR conclusions 
(refer to Response S7-4 for additional discussion). 

Response S7-10 

These data were used because they were long-term (one-year), relatively recent, and provided data and 
scale for characterizing a similar near-shore current environment to the Project site. Origin of the data is 
described in the marine environment characterization section of Draft EIR Appendix 10.4.1 (page 15). 

These data were utilized to estimate current transport for the Area of Production Foregone (APF) analysis 
to determine how far the larvae could be transported in one day, and from there calculate source water 
areas using a variety of larval durations (e.g., ranges from other entrainment studies). The current 
information is derived from Jenkins and Wasyl (2012), as referenced in Appendix 10.4.1. It is recognized 
that there is a distance of about 25 miles between the data acquisition site and the Project site, but the 
data was utilized along with other current data for the purpose of determining a reasonable 
approximation of source water volume. Use of this data is explained in Appendix D to Appendix 10.4.1.  

Response S7-11 

The brine discharge modeling was clarified as requested (refer to Appendix 4.2.2). 
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Response S7-12 

Comment noted. Methodologies were addressed in the Conceptual APF appendix (Appendix D within 
Appendix 10.4.1). The District met with the Regional Board on several occasions to discuss Ocean Plan 
compliance modeling, including estimated marine life mortality. The Final EIR includes updated ETM/APF 
calculations (Appendix 4.2.5) based on the brine discharge modeling in Appendix 4.2.2. In particular, 
Appendix 4.2.5.2 includes additional ETM/APF clarifications, as discussed further in Response S7-13 
below.  

Response S7-13 

Tables 11 and 12 were utilized to present exposure of organisms to lethal conditions and APF for modeled 
mixing scenarios regardless of final buoyancy condition for each mixing scenario for comparison of 
impacts. The justification for the larval durations was described in the Conceptual APF appendix (Appendix 
D within Appendix 10.4.1). The Draft EIR distinguishes between impacts based on buoyant or non-buoyant 
characteristics (pages 4.3-31 through 4.3-34). APF methodologies, including support for larval durations 
used for the analysis, are described in the Conceptual APF appendix (Appendix D to Appendix 10.4.1). APF 
estimates have been modified based upon clarified brine discharge modeling as requested by the 
commenter in Response S7-18. Those APF calculations are provided in Appendix 4.2.5.2. 

As discussed in Response S7-4, the modeling shows that the Project has no marine life impact due to 
intake impingement or entrainment, has a beneficial impact for buoyant discharges, and a negligible (less 
than significant) benthic impact for dense discharges (less than 0.33 acres). Turbulence mortality impacts 
are also very small, with unscaled APF estimated at less than 6 acres. 

Response S7-14 

Refer to Response S7-4 and S7-13. The brine discharge modeling in Appendix 4.2.2 shows that the Project 
has a beneficial effect with buoyant discharges. Refer also to Appendix 4.2.5.2, which contains revised 
APF calculations based upon the revised brine modeling study in Appendix 4.2.2. 

Response S7-15  

Refer to Appendix 4.2.5.2, which contains revised APF calculations based upon the revised brine modeling 
study in Appendix 4.2.2. The appendices confirm that the discharge will not result in significant 
unavoidable impacts. 

Response S7-16 

Refer to Response S7-18. As requested, the brine discharge modeling was conducted using the Roberts 
2018 methodology (refer to Appendix 4.2.2). 

Response S7-17  

Draft EIR Appendix 10.11 has been clarified. As shown in Table 4 of the brine discharge modeling study 
(Appendix 4.2.2), neither the Phase I nor the Regional Project require SOCWA wastewater for brine 
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dilution in order to meet Ocean Plan requirements. Therefore, mitigation measure HWQ-3 has been 
deleted as shown in Section 3, Draft EIR Errata. 

Response S7-18  

In response to this comment, this study was conducted using the Plumes 18b model based on newly 
defined protocols by the California State Water Resources Control Board.  Initialization details are 
provided in clarified Appendix 10.11, which includes the modeling output files (Appendix 4.2.2). That 
modeling also results in an update to Table 4.3-3 (see Section 3, Draft EIR Errata and Response No. S7-9). 
In addition, the District has submitted a draft NPDES/WDR permit application package including a Report 
of Waste Discharge. The District will request a formal California Water Code §13142.5(b) determination 
in the near future, as discussed with Regional Board staff. 

Response S7-19  

The District understands that the Regional Board will evaluate appropriate dilution credits as part of the 
Project’s permitting process. The dilution credit on salinity can be obtained from the Plumes 18b dilution 
results contained in the brine dilution report, “Plumes 18b Modeling Assessment of Deleterious Diffuser 
Entrainment for the Doheny Desalination Project,” dated 15 January 2019 (Appendix 4.2.2). That report 
shows that the Project (both Phase I and Regional Project) can meet Ocean Plan salinity requirements. 
The dilution credits for Table-1 pollutants can be addressed as part of the NPDES/WDR application, which 
is currently in review by the Regional Board. 

Response S7-20  

Draft EIR Appendix 10.11 has been clarified and is included as Appendix 4.2.2. The report in Appendix 4.2.2 
shows that no diffuser modifications are required, as the Project can meet Ocean Plan requirements 
without diffuser modifications. 

Response S7-21 

The brine discharge report (Appendix 10.4.1) has been superseded by the clarified brine discharge 
modeling study, prepared in response to the commenter’s requests (Appendix 4.2.2).  There is no 
potential inconsistency between the Ocean Plan and the SJCOO NPDES permit. 

Response S7-22 

The brine discharge report (Appendix 10.4.1) has been superseded by the clarified brine discharge 
modeling study, prepared in response to the commenter’s requests (Appendix 4.2.2). Reference to the 
LC-10 shear stress level has been removed. 

Response S7-23  

The brine discharge report (Appendix 10.4.1) has been superseded by the clarified brine discharge 
modeling study, prepared in response to the commenter’s requests (Appendix 4.2.2). Also refer to 
Response S7-4 regarding marine life mortality analyses prepared in response to the revised brine 
discharge modeling study. Appendix 4.2.2 considers the guidance provided in Roberts 2018. 
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Response S7-24 

The brine discharge report (Appendix 10.4.1) has been superseded by the clarified brine discharge 
modeling study, prepared in response to the commenter’s requests (Appendix 4.2.2). Conclusions 
regarding turbulent shear impacts have been clarified. 

Response S7-25 

The brine discharge report (Appendix 10.4.1) has been superseded by the clarified brine discharge 
modeling study, prepared in response to the commenter’s requests regarding permit requirements 
(Appendix 4.2.2). Refer also to Response S7-19. 

Response S7-26  

The brine discharge report (Appendix 10.4.1) has been superseded by the clarified brine discharge 
modeling study, prepared in response to the commenter’s requests (Appendix 4.2.).  As the numbers of 
scenarios were expanded in the revised dilution report, the terminology was modified. Also refer to 
Response S7-4. All clarifications and amplifications to the Draft EIR appendices have been completed to 
respond to public and responsible/trustee agency questions, and to incorporate best practices and 
modeling methods to communicate the potential impacts of the Project. As explained throughout these 
responses to comments, the clarified information and results do not result in any new significant impacts, 
nor do they require new mitigation or otherwise change the results of the Draft EIR. Refer to Master 
Response 3 for additional discussion regarding technical study clarifications and updates. 

Response S7-27 

Plumes 18b has predicted higher effective dilution and shorter distances to the 2 ppt over natural 
background compliance threshold than was reported previously in brine dilution studies using the Visual 
Plumes (UM3), and thus shows less impact than previously thought. Based on long term averages of 
ambient salinity records, natural background salinity at the SJCOO is 33.52 ppt, which therefore 
establishes the compliance threshold at 35.52 ppt under provisions of the California Ocean Plan (SWRCB, 
2015). Plumes 18b results indicate this compliance threshold is met in less than 2.5 ft. from the point of 
discharge by all dense discharge operating conditions, including no wastewater flow scenario; whereas 
the Ocean Plan requires this compliance threshold is reached within 100 m from the discharge point. The 
modeled discharge is therefore compliant with the Ocean Plan. 

Response S7-28 

Flow augmentation was explored as a potential option should the Project not be able to meet Ocean Plan 
requirements under zero wastewater flow conditions. However, as shown in the revised discharge study 
(Appendix 4.2.2), the Project meets Ocean Plan requirements under all discharge requirements. 
Therefore, flow augmentation is no longer under consideration. 
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Letter L1 City of Dana Point 
Matt Schneider, Acting Director of Community Development 
August 6, 2018 

Response L1-1 

This comment includes introductory remarks that do not require a response. Please see Master 
Response 2 regarding the description of the Local Project versus Regional Project. Specific comments 
regarding Local Project vs. Regional Project clarification are addressed below. 

Response L1-2 

Please see Master Response 1 regarding the Project description. Consistent with principles of CEQA, the 
EIR provides an analysis of the Local (Phase I) Project and the potential future Regional Project using 
available information and reasonably foreseeable circumstances. Recognizing that final slant well siting 
would be refined through the regulatory permitting and final design and construction process, the Draft 
EIR evaluates potential slant well impacts across a broad study area (as shown in DEIR Exhibit 3-1, Regional 
Vicinity and Exhibit 3-3, Project Facility Locations). Master Response 1, Master Response 2 and Responses 
S4-3 through S4-8 provide additional discussion and clarification regarding Project Description 
assumptions for the Local and Regional Project. Even though the District is only considering approval of 
the Local Project at this time, and the Local Project could function entirely independent of the Regional 
Project, the EIR evaluates potential future impacts of the Regional Project should it be pursued in the 
future. Where possible, Regional Project impacts were quantified.  

With respect to slant wells, although the slant wells could be located anywhere within the slant well study 
area (shown on Exhibit 3-3, Project Facility Locations), only sufficient wells and related raw water 
conveyance pipelines to produce up to 5 MGD of potable water would be constructed during Phase I. 

With respect to raw water conveyance lines, Section 3.5 (starting at DEIR, p. 30-36) begins with the note 
that the Regional Project would require increased capacity “at all of the above-stated components….” Raw 
water conveyance lines for the additional slant wells would be required to convey raw water from the 
slant wells to a raw water conveyance system leading to the desalination facility. Therefore, potential 
future Regional Project facilities would include additional slant wells and related facilities, additional raw 
water conveyance lines connecting the new slant wells to a larger raw water conveyance line, likely 
constructed in Phase I, that would carry raw water from Doheny State Beach (DSB) under PCH and the 
railroad to the desalination facility site. 

With respect to the desalination facility site, Exhibit 3-6, Desalination Facility-Conceptual Site Plan (and 
corresponding graphics in Appendix 10.1, Preliminary Design Report) uses color coding to show which 
desalination facility components would be constructed during Phase I. The renderings contained in 
Appendix 10.1 and shown in DEIR Section 4.1, Aesthetics, show the ultimate desalination facility site 
concept for the Regional Project, as foreseen at this time. There would be only minor differences in 
operational aesthetic effects of the Phase I Project compared to the Regional Project, as the Phase I 
Project would only require Phase I facilities shown as Phase I facilities in Exhibit 3-6. For example, above-
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ground and visible infrastructure such as the RO membrane building, product water tank and the chemical 
storage area would be present for all phases, but other visible infrastructure, such as the alternative 
power supply pad, flocculators, sedimentation basin and additional catalytic media filters, would add to 
the project’s visible profile within the site plan footprint once constructed for the Regional Project.  Slant 
well impacts and associated raw water conveyance line construction impacts for the Regional Project 
would be similar to that described for the Local Project. The Draft EIR conservatively concludes that 
aesthetic effects of the Regional Project would be speculative at this time simply because the precise mix, 
design, and location of the components necessary for expansion can only be estimated for planning 
purposes at this juncture. 

With respect to the Air Quality and GHG chapters and as stated in the Draft EIR, Phase 1 (Local Phase) is 
analyzed at a project-level, and Phase 2 (Regional Phase) at a program-level (Draft EIR Section 2.1, Purpose 
of the EIR, page 2.0-1). Therefore, the Draft EIR appropriately discloses the level of analysis and review for 
the Regional Project. Although design and operational variability may exist for the Regional Phase, exact 
design is not required to provide a reasonable and foreseeable conservative estimate of air and 
greenhouse gas emissions from Regional Phase construction and operation. For example, the Regional 
Project phase would include drilling and development of 5 slant wells, expansion of the Project site, and 
installation of additional equipment. The construction equipment activity required for slant well drilling 
and development would remain largely unchanged between the Local and Regional phases of Project 
construction regardless of where future slant wells are sited. Therefore, the construction equipment type, 
size (horsepower), assumed for slant well drilling and development for the Local phase (per well) is also 
used for the Regional Phase.  

Response L1-3 

Please see Master Responses 1 and 2 regarding the Project Description and clarifications associated with 
the Local versus Regional Project.  

Regarding the raw water conveyance alignment options, given the moratorium on construction within Del 
Obispo Street until 2021, the City of Dana Point has indicated its preference for the South Alignment, 
indicated in the Preliminary Design Report (Appendix 10.1) as Alignment 6. This is also noted in the DEIR 
(page 1.0-58, page 3.0-20 and elsewhere), and the City’s restatement of this preference is noted for the 
record. 

The DEIR includes estimates of construction phasing and related construction assumptions based on 
Appendix 10.1, Preliminary Design Report and best available information, noting that actual construction 
details may be modified as part of regulatory permitting, final design or the construction process. In some 
cases, the Air Quality and GHG analyses required more detailed assumptions for construction and 
operational emission modeling. These assumptions have been pulled forward and included in the Project 
Description. Refer to Master Responses 1 and 2. 

A closer inspection of the as-built drawings for the Caltrans PCH bridge indicates that this bridge has not 
undergone a recent seismic retrofit; however, the preferred South Alignment within Doheny Park Drive 
would not cross within 10 feet of the piles for the bridge abutments on either side of the road with any 
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likely arrangement. Further, Chapter 17, page 29 of the Caltrans Project Development Procedures Manual 
stipulates Caltrans will allow utility installation as long as such installation is at least 24 inches horizontally 
from the outside of piles. Therefore, there is no conflict, reinforcement is not needed, there would be no 
“significant cost and schedule implications” and no additional environmental impacts with this alignment 
option. 

The District acknowledges that a Coastal Development Permit will be processed directly by the California 
Coastal Commission for the entire Project. The statement on page 3.0-45 is clarified to that effect as 
noted in Section 3, Draft EIR Errata.  

Response L1-4 

With respect to temporary visual effects due to construction, please note that Draft EIR page 4.1-8 lists 
Project design features, including seasonal construction, siting of slant well vaults further inland from the 
beach, and reliance on the District’s corporate yard for construction staging, to minimize these temporary 
impacts. Mitigation Measure AES-1 provides additional treatment to further reduce these impacts, and 
the simulations provide realistic conditions to disclose conditions and effectiveness of the mitigation 
during construction. Involvement of local jurisdictions, including the cities of Dana Point and San Juan 
Capistrano, is encouraged by the measure to allow input based on local preferences or sensitivities. The 
CEQA standard for effectiveness, however – to mitigate for the substantial degradation of the existing 
visual character or quality of the area – remains unchanged. Decisions regarding exact materials or 
screening heights may be part of the Screening Plan, but effectiveness is not deferred as demonstrated in 
the examples and simulations on pages 4.1-9, 4.1-10, and in Exhibits 4.1-9 through 4.1-13 at the 
conclusion of Section 4.1 of the Draft EIR. Coordination with the Coastal Commission on a standard 
treatment for well screening would be appropriate and consistent with the measure. 

The analysis supporting conclusions regarding the effect of construction impacts is provided on pages 
4.1-8 through 4.1-11. The analysis describes the various components of the facility, their relative impact 
given their footprint, scale and physical location relative to the area’s existing aesthetic resources and 
views. The EIR’s less than significant conclusions for construction impacts recognize and consider the 
existing degraded aesthetic conditions of the site, which is currently used for vehicle storage and industrial 
uses.  

Regarding the effectiveness of site architecture, landscaping and lighting design from multiple viewpoints, 
treatment of visual impacts of the Project as a whole, through design, should serve as an effective strategy 
to minimize impacts from multiple locations. The Draft EIR page 4.1-16 explains that the individual site-
specific aesthetic treatment and mitigation of cumulative projects in the vicinity also addresses the 
cumulative effect and should serve to improve the visual environment of the community over time. Exhibit 
4.1-10 simulates the Project’s appearance from the PCH bridge (compared to the existing condition), and 
Exhibit 4.13 simulates views from the passenger rail lines. These representative viewpoints support the 
EIR’s conclusion that the Project would not impact scenic vistas as viewed from these and other locations 
and is based on the degraded nature of the existing visual environment at the site. Comparing the post-
project appearance of the facility to the existing visually degraded state of the project site is the core of 
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the analysis and conclusions.  Finally, note that the temporary slant test well was successfully constructed 
at DSB and approved with nominal screening, without any known complaint. 

Response L1-5 

Measures to minimize fugitive dust and dispersal are addressed in Mitigation Measure AQ-3 and are 
consistent with SCAQMD’s Fugitive Dust Mitigation Measures. Note that the first recommended 
mitigation measure is substantially similar to Mitigation Measure TRF-2, and the second recommended 
mitigation measure is substantially similar in intent and scope to Mitigation Measure AQ-3. For major 
public works projects such as this, it is common for multiple regulatory agencies having similar overlapping 
jurisdiction or resource area interests to have variations in the specific language desired for permit 
conditions. 

To be as responsive as possible to the City’s best management practices, additional bullet points will be 
added to Mitigation Measure AQ-3, as noted in Section 3, Draft EIR Errata. 

Response L1-6 

Subsidence from groundwater pumping occurs when sediments that are susceptible to hydrocompaction 
are dewatered.  The evacuation of water from within the sediment structure results in a collapse of the 
soil grains, essentially reducing the thickness of the unit which results in subsidence.  However, when 
groundwater is pumped from the aquifers beneath the ocean, the ocean acts as a constant recharge 
source and therefore the aquifer materials cannot be dewatered.  To our knowledge, the Dana Point 
Harbor is constructed on pile foundation which are end bearing and keyed into bedrock beneath the 
unconsolidated material of which the aquifer is composed. Therefore, any potential movement of the 
aquifer itself would not result in subsidence impacts to the adjacent harbor facility and associated 
structures. 

With regards to potential subsidence impacts to structures overlying the subterranean channel underlying 
San Juan Creek, the amount of potential subsidence is dependent on the thickness of the material that is 
susceptible to compaction after dewatering. Several thin fine-grained lithologic units are present near the 
mouth of San Juan Creek in the depth interval between 25 feet and 36.5 feet.  The presence of these units 
was reported in “Horizontal Well Technology Application in Alluvial Marine Aquifers for Ocean Feedwater 
Supply and Pretreatment: Section 1: Hydrogeology Investigation, dated September 30, 2008.” The 
combined thickness of the units is less than eight feet and therefore will not pose a risk for subsidence. In 
addition, the units discontinue inland in the subsurface before Pacific Coast Highway.  Drawdown for the 
Phase I Project will not dewater the material and therefore, there is no potential subsidence risk to 
structures in the area from wellfield pumping.  Under a potential future Regional Project scenario where 
all slant well pumping occurs at DSB (referred to as Scenario 4 in Appendix 4.2.3.1), drawdown will be 
greater and will range from -33.47 to -42.79 ft in the shallow aquifer as reported in the recent work 
included with these responses.  Drawdown from the Regional Project will result in water levels decreasing 
so as to be lowered to elevations below the units noted above. But as noted above, since the fine-grained 
units are thin, discontinuous, and localized, there would be less than significant potential impacts from 
subsidence. 
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Response L1-7 

The requested clarifications and modifications to Mitigation Measure GEO-1 will be incorporated into the 
Final EIR, with minor edits, as noted in Section 3, Draft EIR Errata. Recommended measures 1, 3 and 4 will 
be added as modifications to Mitigation Measure GEO-1, and further language in response to 
recommended measure 2 will be added as a modification of Mitigation Measure HAZ-3, as noted in 
Section 3, Draft EIR Errata. 

Response L1-8  

The brine modeling in Appendix 4.2.2 shows that a minimum dilution from SOCWA outfall wastewater is 
no longer required to achieve Ocean Plan consistency (refer to Response S7-17 and Appendix 4.2.2). 

Additional comments regarding the recent approvals of the 2018 IRWM Final Plan (May 3, 2018) and 
Orange County Drainage Area Management Plan (June 20, 2018) are noted for the record. 

Response L1-9 

The requested modifications to Mitigation Measures HWQ-1 and HWQ-4 will be incorporated into the 
Final EIR as requested, as noted in Section 3, Draft EIR Errata. 

With respect to the requested landscape plan, please see Mitigation Measure AES-2. This measure is 
amplified as noted in Section 3, Draft EIR Errata. 

Mitigation Measure HWQ-6 is also expanded as noted Section 3, Draft EIR Errata.  

Response L-1 10 

The requested modifications, with minor edits, will be added as bullet items to the end of Mitigation 
Measures NOI-1 as noted in Section 3, Draft EIR Errata. 

Response L1-11  

Comment that Pod F has been eliminated from further consideration reflects the language of Mitigation 
Measure REC-1. As stated elsewhere in this section and the Draft EIR, the slant well pod locations are 
conceptual and envisioned to shift in order to avoid impacts. This is already noted in Section 1.6.  
Specifically, DEIR page 3.0-19 states that “As discussed further in Section 4.0, the District has eliminated 
Pod F from consideration at this time due to the narrow beach section, likely beach construction required, 
vulnerability to coastal hazards, temporary closure required for the Class I Beach Trail bike path, and 
temporary closure required for the Capistrano Bay Community Service District’s maintenance facility 
access road.” 

Response L1-12 

Text clarification and minor edits will be incorporated into the Final EIR as noted in Section 3, Draft EIR 
Errata. Please note that the Draft EIR and proposed Mitigation Measures TRF-1 and TRF-2 address both 
the north and south alignments and all aspects of construction, including trenching work.  
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The requested clarification to Page 4.13-16 will be incorporated into the Final EIR as noted in Section 3, 
Draft EIR Errata. 

Response L1-13 

With respect to first three bullet list items, suggested specific mitigation language, with minor edits, will 
be incorporated into the Final EIR as noted in Section 3, Draft EIR Errata. 

With respect to the fourth bullet list item, this wording appears substantially consistent with current 
Mitigation Measure TRF-1 and is therefore not proposed for further editing. 

With respect to the fifth bullet list item, measure TRF-2 has been modified as requested, as noted in 
Section 3, Draft EIR Errata. 

Refer to Response L1-3 regarding the PCH bridge bents. This is no longer considered an issue, and no new 
or modified mitigation measures are required. 

With respect to the sixth and final bullet list item in this comment, the requested measure has been added 
to existing Mitigation Measure TRF-2, as noted in Section 3, Draft EIR Errata. 

Response L1-14 

The comment is not clear as to which “planned water lines” are being referred to. The Draft EIR discusses 
and shows in exhibits the proposed slant wells, raw water conveyance lines, brine connection line to the 
SOCWA outfall, and connection to the onsite and nearby product water conveyance lines (see Exhibits 3-3 
and 3-9). Impacts and mitigation for construction of these water lines is discussed throughout the Draft 
EIR. The requested measure is noted for the record, and is substantially reflected in existing standard 
practices, the City’s existing encroachment permit process, and Mitigation Measure TRF-3 (refer to 
Section 3, Draft EIR Errata). 

Response L1-15 

Comment regarding the Alternatives analysis is noted for the record. The analysis provides a range of 
reasonable and feasible alternatives to the proposed Project intended to reduce or eliminate one or more 
environmental impacts. As noted in the Draft EIR, the District considered a wide range of alternatives as 
part of the Project scoping process. This included formation of a Water Reliability Working Group 
consisting of local stakeholders supported by a nationally recognized water reliability consultant.1 The 
Working Group considered a wide range of water supply projects that could meet the District’s 
fundamental water reliability needs. This range of projects included the San Juan Watershed Project 
(SJWP) (Section 3.3 of the Working Group’s final report), for which Phase 2 includes an indirect potable 
reuse component. The SJWP was found to be less favorable than the proposed Project, although it is still 
under consideration by the San Juan Basin Authority, with the District being a partner in that project. The 
proposed Doheny Ocean Desalination Project does not preclude pursuit of the SJWP and, in fact, the 
District has engaged in extensive coordination and consultation with the San Juan Basin Authority with 

1 https://www.scwd.org/civicax/filebank/blobdload.aspx?blobid=8044 (accessed March 19, 2019). 
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respect to their project. Regarding direct potable reuse, this water supply option is currently not feasible 
from a regulatory perspective in California since it is currently not allowable. Should it become available, 
the District could consider adding this supply option to its water supply portfolio, although this would 
require separate CEQA review and extensive regulatory agency approvals. 

Response L1-16 

The District will provide the requested information as it becomes available for public distribution. The 
District appreciates the City’s assistance and constructive comments through the Project’s CEQA process 
and will continue to closely coordinate with City staff as the Project moves through the CEQA process. 
Should the Project be approved by the District, District staff would then initiate project design and local 
review coordination with City staff through the encroachment permit process and as required in EIR 
mitigation measures or as required in existing City review processes. 
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Letter L2 Metropolitan Water District of Southern California 
Deirdre Brand, Environmental Planning Section 
August 6, 2018 

Response L2-1 

Comments in support of the Project and Metropolitan’s role as a responsible agency under CEQA and its 
affirmation as to the adequacy of the Draft EIR are noted for the record. 
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Comment Letter L3

1
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Letter L3 Moulton Niguel Water District 
Todd Dmytryshyn, Principal Engineer 
August 1, 2018  

Response L3-1 

South Coast Water District (SCWD) is the Designated Operator (Operator)1 of the Joint Regional Water 
Supply System (JRWSS), of which the Joint Transmission Main (JTM) is a component.  There are nine (9) 
member agencies of the JRWSS, including SCWD and Moulton Niguel Water District (MNWD).  
Metropolitan Water District (MWD) regulates the Coastal Meter 10 Takeout (CM-10) to the JTM and the 
associated meter that controls flow to the JTM.  That meter reliably reads down to a flow of 12.5 cubic-
feet-per-second (cfs), which is ten percent (10%) of its maximum design flow.  MWD imposes a charge 
when water flow through the JTM falls below 12.5 cfs (10% Below Charge).2  Even when the 10% Below 
Charge has been imposed, all water quality regulatory requirements have been met within the JTM while 
SCWD has been Operator.  Imposition of the 10% Below Charge is not itself an environmental impact 
within the purview of CEQA. 

Low flow conditions in a pipeline can potentially impact water quality due to disinfectant degradation.  
Currently, and for the approximately 19 years during which it has been Operator, SCWD has managed 
water flow through the JTM to ensure full regulatory water quality compliance at all times.  SCWD 
manages water flow through the JTM for day-to-day and long-term operations by regular monitoring and 
maintenance, which ensures the JTM meets all flow, water quality, and pressure requirements. SCWD’s 
management of the JTM has included temporarily closing the CM-10 Takeout when experiencing low flow 
demands to avoid the 10% Below Charge until flow requirements are restored.  SCWD regularly monitors 
water quality in the JTM to ensure compliance levels do not fall below regulatory requirements during 
normal operations, as well as daily monitoring during shutdown periods of the CM-10 Takeout.  While 
SCWD has been Operator, at no point has water quality in the JTM fallen below required compliance 
levels, including during temporary shut-downs of the CM-10 Takeout.  

Each JRWSS member agency owns a percentage of the capacity of the JTM.3  SCWD’s capacity is 6.34 cfs,4 
which is a fraction of the total capacity, and is significantly less than the 12.5 cfs needed to avoid the 10% 
Below Charge.  Even if SCWD took water to its full 6.34 cfs capacity, this flow alone would not necessarily 
be sufficient to avoid the 10% Below Charge.  Conversely, even if the Project resulted in SCWD taking no 
water through the JTM (thus eliminating up to 6.34 cfs flow through the JTM), this reduction in flow alone 
would be insufficient to trigger that charge.   

1  See, Amended and Restated Joint Exercise of Powers Agreement to Operate and Maintain the Joint Transmission Main Facilities (2000) (“JTM 
Agreement”).  

2  See, JTM Allocation Requirements Flow from CM-10 (SCWD, undated) (1 page), which discusses the 12.5 cfs meter and provides Table 1 
allocations and minimum flow percentages; see also, JTM Allocation Requirements Flow from CM-10 (SCWD, undated) (2 pages), which 
discusses Options 1-6 for addressing low flow. 

3  See, Joint Regional Water Supply System (JRWSS) Capacity Allocation And Funding (Effective Date April 1, 2000) (“JRWSS Capacity and Funding 
Map”). 

4  SCWD’s capacity may increase slightly if the San Diego County Water Authority no longer receives potable water service through the JTM (30% 
of 2.28 cfs), but would still be significantly less than 12.5 cfs.  (See JRWSS Capacity and Funding Map; JTM Agreement, pp. 7-8; see also, 
Wholesale Water Service Agreement and Lease of the San Onofre Feeder (2000)).  
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Further, regardless of the Project, the other JRWSS member agencies may change the amount of flow 
they receive through the JTM, which SCWD cannot predict or control.  Alternatively, if SCWD stopped 
taking imported water through the JTM after the Project begins producing desalinated water, other 
member agencies may take some or all of that water through the JTM, which SCWD cannot predict or 
control. In addition, the extent to which this would affect the flow through the JTM depends in part on 
which agency took that imported water from which area of the JTM (i.e., a takeout at the top [e.g., CM-
10 Takeout] of the pipeline impacts flow through more of the JTM than a takeout near the end of the 
pipeline), also which SCWD cannot predict or control. Therefore, SCWD cannot predict how much flow 
would go through the JTM even if SCWD stopped taking any water through the JTM as a result of the 
Project.  With that uncertainty, it would be speculative for SCWD to attempt to calculate how changes to 
flow caused by the Project might impact water quality.   

Further, even if SCWD took water through the JTM to its full 6.34 cfs capacity, this flow alone may be 
insufficient to necessarily prevent water quality issues due to low flow.  Alternatively, if SCWD stopped 
taking any imported water through the JTM, a reduction of 6.34 cfs of flow would not necessarily cause 
any issue with water quality depending on how much flow other agencies take.  Even when there have 
been instances of low flow (as when the 10% Below Charge has been applied), there have been no water 
quality violations, making it speculative to assume that the Project would have a negative impact on water 
quality in the JTM.    

Regardless of the Project, in its role as Operator, SCWD would continue to manage flow within the JTM 
by modulating and adjusting flows as needed to meet water demand scenarios and assure flow and 
pressure requirements are achieved.  SCWD would also continue to monitor water quality within the JTM 
to meet all regulatory requirements as in the past, which SCWD would do even during the winter months 
(December through February) when water demand is reduced. Further, if deemed necessary, one or more 
chlorine booster stations could be installed to continue to help prevent potential water quality issues in 
the JTM.  Also, installation of a low flow meter, which could detect flows below the current detection level 
of 12.5 cfs, would lower the minimum flow necessary through the CM-10 Takeout to help avoid the 10% 
Below Charge.  The cost of these measures would be shared between the member agencies according to 
their activities and the relevant agreements, with SCWD solely paying any costs attributable to the Project.  
The issue of low flow through the JTM is an operational issue that can be addressed through effective 
system management, monitoring, testing, and adjusting flows. Through its role as Operator, SCWD would 
continue to meet contractual obligations with MWD at the CM-10 Takeout.  
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Comment Letter L4

1
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Letter L4 Municipal Water District of Orange County 
Robert Hunter, General Manager  
August 6, 2018 

Response L4-1 

Comments in support of the project are noted for the record. 
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Letter L5 Orange County Public Works 
  Richard Vuong, Manager, Planning Division 

August 3, 2018 

Response L5-1 

Comment regarding additional LUST sites is noted. The site on Del Obispo Street is noted in Table 4.7-1. 
The sites with maps showing plumes delineated as a part of compliance work were considered in the 
project modeling work (page 4.7-25 of Draft EIR).  The addresses supplied by the OC Health were 
investigated to determine the site status and potential impact from Project pumping.   

34152 Del Obispo Street 

Status: Closed – May 1990 

Contaminants: Oils in groundwater 

No reports/analytical records available for review – unable to determine if residual contaminants are 
below current screening levels (SLs).  Property is cross-gradient based on assumed groundwater (GW) 
flow.  Based on assumed GW depth from nearby site (4-16’) and presence of San Juan Creek in between 
the properties, impacts from potential residual contaminants are not expected. 

25802 Victoria Boulevard 

Status: Two closed cases – October 1990, February 1991 

Contaminants: Diesel/Gasoline in soil 

No reports/analytical records available for review – unable to determine if residual contaminants are 
below current SLs. Excavation was noted for 1965.  Property is adjacent to Project site, which means GW 
flow could be cross-gradient or slightly down-gradient.  Impacts from potential residual contaminants are 
possible, but not expected due to age of release and the fact that it is gasoline only impacted soil, and 
thus, is not likely to migrate. 

34242 Doheny Park Road 

Status: Closed – June 1992 

Contaminants: Gasoline in groundwater 

No reports/analytical records are available for review- unable to determine if residual contaminants are 
below current SLs. A pump & treat groundwater system was noted for 1987.  Property is cross-gradient 
based on the assumed groundwater flow direction and located 800’ to the east/southeast of the Project 
site.  Impacts from potential residual contaminants are not expected because the site residuals are 
anticipated to be in low concentrations for the overseeing agency to justify case closure, the low 
concentrations will continue to degrade, and movement of any potential low concentrations of residuals 
would also further dilute with downgradient flow.     
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26126 Victoria Boulevard 

Status: Closed – July 2000 

Contaminants: Gasoline in groundwater 

No reports/analytical records available for review – unable to determine if residual contaminants are 
below current SLs. Excavation was noted for 1965.  Property is cross-gradient based on assumed 
groundwater flow direction and located 1,500’ to the southeast of the Project site.  Impacts to the Project 
from potential residual contaminants are not expected because the site residuals are anticipated to be in 
low concentrations for the overseeing agency to justify case closure, the low concentrations will continue 
to degrade with time, and any movement initiated by slant well pumping of low concentration of residuals 
would further dilute with surrounding groundwater with downgradient flow.   

Response L5-2 

The State Board Geotracker website was reviewed.  Previous modeling efforts have assessed worst case 
environmental conditions from the known contaminant plumes in the vicinity of the wellfield.  

Per Geotracker, OCHCA clean-up case 86UT047 is located at 25742 Victoria Boulevard.  The case was 
opened in 1986 and closed May 9, 2005.  The case closure summary report dated 12/21/2005 reports that 
Benzene was measured at 85,200 microgram per liter (ug/l) before the corrective action was initiated and 
was measured at 610ug/L in water after corrective action.  The case closure report states that the 
corrective action protects both existing and beneficial uses set forth by the Regional Board Basin Plan. 
This site is located approximately 2,200 feet from the wellfield.  Previous modeling work included 
modeling of the plume at the Exxon Station 74816 located closer to the proposed wellfield at a distance 
of 1,500 feet. Initial concentrations at the Exxon Station were 1,000 ug/L. Modeling showed a complete 
dissipation of the plume at the higher extraction rates (21 and 30 MGD) with the plume expanding little 
and never getting close to the wellfield. At the lower extraction rates (4.3 and 8.6 MGD), the plume 
decreased in concentration to less than 10ug/L and was not approaching the wellfield (see Appendix 
10.10.2).  Therefore, impacts to the project from Benzene will not occur since groundwater from this site 
does not reach the wellfield. 

Response L5-3 

Comments and clarifications regarding the status and location of solid waste landfill sites (SWLS) are noted 
for the record. As noted above in Response No. L5-2, Geotracker was reviewed.  

Response L5-4 

The boundaries on Exhibit 4.7-1 are correct. Exhibit 4.7-2 will be modified to reflect the correct boundary 
for the Intake Study Area and Conveyance Study Area which apparently shifted during the printing 
process. Refer to Section 3, Draft EIR Errata. 

Response L5-5 

A summary and detailed description of all aspects of the Project, including proposed infrastructure, are in 
Draft EIR Section 3.0, Project Description. 
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Response L5-6 

Biological resource impacts, including potential impacts to specific species, are detailed in Draft EIR 
Section 4. 3, Biological Resources. This section specifically addresses the following protected species: 
southern steelhead, western snowy plover, least Bell’s vireo (Vireo bellii pusillus), and California least tern 
(Draft EIR, page 4.3-12 to 4.3-13). The California grunion is not a special status species under the Federal 
Endangered Species Act or California Endangered Species Act. Further, it is not identified as a sensitive 
animal species with known or potential occurrence within or near Doheny State Beach by the Doheny 
State Beach General Plan or General Plan EIR.  

Response L5-7 

Please see Draft EIR Sections 4.12 Recreation, and 4.13 Transportation and Traffic, which address impacts 
to recreation, parking and access. See also Section 4.9, Land Use and Planning, for a detailed policy 
consistency evaluation. OC Parks’ concerns are noted for the record. 

Response L5-8 

Natural seasonal sand movement at Capistrano Beach does not have an impact on the intake wells, since 
the wells would be installed below the depth susceptible to diminishment.  Draft EIR Section 4.8, 
Hydrology and Water Quality, includes a coastal hazard assessment for the Capistrano Beach intake area 
(Draft EIR Appendix 10.7.2, see also Appendix 4.2.1). Slant wells and associated vaults and piping would 
be buried below the scour depth for predicted potential future coastal erosion. The slant wells are 
therefore not anticipated to be affected by or to affect sediment transport. Slant well spoils, or the soil, 
dirt and/or rubble that results from an excavation, and spoils from trenching at Doheny State Beach (DSB) 
or Capistrano Beach Park could be made available to State Parks or OC Parks, to be determined through 
the encroachment permit process. 

Response L5-9 

Impacts related to harbor dredging or sand replenishment for other projects or purposes are related to 
those projects. Since the slant wells are not proposed for construction on the beach, even if sand 
replenishment should be implemented at DSB or Capistrano Beach Park, this is not anticipated to affect 
slant well construction or operation (it would be outside the construction footprint). At Capistrano Beach 
Park, any sand replenishment would be anticipated to further stabilize this narrow section of beach, and 
therefore would likely reduce the level of coastal hazards assumed in the EIR. Also refer to Response L5-8. 

Response L5-10 

Comments are noted for the record. Sea level rise related to the Project is addressed in Section 4.8, 
Hydrology and Water Quality, and in the coastal hazard assessment included as part of this Final EIR (refer 
to Response S1-14 and Appendix 4.2.1). Even with assuming the “high” range of future sea level rise, 
facilities will be adequately protected (page 4.8-36 of Draft EIR). 
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Response L5-11 

Mitigation Measures are provided throughout the Draft EIR. No specific additional mitigation measures 
are noted in this comment. 

Response L5-12 

Compensation will be provided for loss of parking revenue due to construction activities. Appropriate 
compensation will be discussed further with OC Parks. However, changes to parking revenue are not an 
environmental impact subject to review within the Draft EIR. Should the District pursue slant wells at 
Capistrano Beach Park, compensation for lost revenue would be addressed through the encroachment 
permit and related approvals required from the County of Orange. At this time, slant wells at DSB are the 
preferred location. 

Response L5-13 

This comment is noted for the record. Refer to Master Response 1 regarding the status of slant well pods 
contemplated for Capistrano Beach Park. The District has met several times with OC Parks and County of 
Orange Public Works (OCPW) to discuss potential slant well locations at Capistrano Beach Park. Based on 
those discussions, the District understands that current shoreline protection at Capistrano Beach Park is 
not adequate to protect the parking lot and associated slant well construction areas from high surf hazards 
and coastal erosion. The District does not intend to initiate such protection independent of OC Parks, and 
therefore has identified Capistrano Beach Park slant well sites as secondary to DSB. Should shoreline 
protection at Capistrano Beach Park be constructed, any slant wells at Capistrano Beach Park would be 
protected.   

Response L5-14 

Comments regarding City review of flood control measures are noted for the record. Please see Response 
L1-9 to Letter L1. The Local Hazard Conditions and Drainage Study demonstrates that the proposed fill has 
negligible impact to the adjacent floodplain inundation depth and San Juan Creek surface elevations. The 
further coastal hazard modeling in this Final EIR expands discussion of 100-year flood hazards and 
potential future 500-year flood hazards (see Appendix 4.2.4). The Project proposes elevating the 
desalination facility site approximately three to five feet, to be above the 100-year flood hazard level. This 
design solution will not so much alter a drainage pattern, as it will protect the desalination facility site 
from existing drainage facility impacts, as these facilities are predicted to overtop or back up into the site 
during the 100-year storm. The hydrology study also recommends relocating an existing drainage inlet 
since the current inlet location is impacted by 100-year flood conditions where San Juan Creek backs up 
and overtops into the site. This is a favorable improvement to the existing condition. 

Response L5-15 

The District consulted with OCPW regarding appropriate design assumptions, which have been reflected 
in the Project hydrology studies, including the hydrology study contained in Appendix 4.2.4.1  Comments 

1 Personal communication with OCPW by GHD on December 11, 2018. 
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regarding scope of hydrology analysis are noted. The Local Hazard Conditions and Drainage Study included 
data on pre- and post-project flow rates and volume in the storm drainage facilities at the project site.  

Response L5-16 

Comments regarding required license and right of way agreements are noted for the record. At this time, 
the District does not anticipate encroaching into County rights-of-way. The District will coordinate with 
OC Public Works regarding trenchless construction underneath San Juan Creek, to ensure the trenchless 
construction is deep enough to avoid the planned San Juan Creek bank improvements and associated 
sheetpiling. 

Response L5-17 

The comment regarding coordination with the City of Dana Point regarding a CLOMR-F/LOMR-F is noted. 
SCWD will coordinate with the City of Dana Point on FEMA map revision processes as needed (as noted in 
the Draft EIR on page 4.8-34 and in Mitigation Measure HWQ-5). 

Response L5-18 

Request to coordinate with OC Public Works regarding levee protection is noted. SCWD will coordinate 
with the Orange County Flood Control Department (OCFCD) on the levee protection projects that may 
affect the section of San Juan Creek adjacent to the Project site. Refer to Response L5-16. 

Response L5-19 

Comments regarding procedures for permitting and/or conducting work within OCFCD right of way are 
noted for the record. Refer to Response L5-16. At this time, the District does not anticipate encroachment 
into County rights-of-way. 

Response L5-20 

Comments regarding Project consistency with the recently updated (May 2018) IRWM Plan and OC 
Reliability Study are noted for the record.  

Response L5-21 

Comments regarding the South OC Water Quality Improvement Plan (WQIP) are noted. As stated in Draft 
EIR Section 4.8, construction and operation of the subsurface intake wells, southeast intake wells, raw 
water conveyance alignment, and brine disposal system would not significantly increase the impervious 
surface or otherwise affect the drainage patterns, since all facilities would be buried underground. 

With regards to the Desalination Plant site on SCWD property adjacent to the San Juan Creek, Appendix 
10.9 Hydrology Study outlines proposed impacts and mitigation of new impervious area on the site, 
indicating that implementation of construction and post-construction Best Management Practices 
(BMPs), including the preparation of a Water Quality Management Plan (WQMP) or equivalent document, 
a Notice of Intent, and a Stormwater Pollution Prevention Plan (SWPPP), would reduce water quality 
impacts to required levels. As part of the efforts to decrease impervious area, future design could include 
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discussion on permeable surfaces that can be installed in lieu of Asphalt Concrete (AC) or concrete along 
walkways, driveways, aprons, and access roads.  

Appendix 10.9 also evaluates flood protection improvement alternatives for the desalination plant site. 
The recommended improvement alternative recommends raising the Project site, along with relocation 
of a drainage inlet and installation of a detention basin which would provide runoff attenuate benefits 
Mitigation Measure HWQ-4 requires preparation of a Water Quality Management Plan, as modified 
through responses to comments. 

Response L5-22 

Comments regarding a WQMP and NPDES requirements are noted for the record. See also Response L5-
21 and responses to Letter S7. 
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August 5, 2018 

 

 

Mr. Rick Shintaku, PE 

Acting General Manager 

South Coast Water District 

31592 West Street 

Laguna Beach, CA 92651 

 

Subject: Doheny Ocean Desalination Project 

  CEQA Draft Environmental Impact Report (DEIR)  

 

Dear Mr. Shintaku: 

 

Thank you for the opportunity to review South Coast Water District’s (SCWD’s) Draft 

Environmental Impact Report (DEIR) for the Doheny Ocean Desalination Project (Doheny 

Desalter), dated May 17, 2018.   

 

San Juan Basin Authority (SJBA) is a consortium of four local South Orange County 

water agencies, including SCWD, operating collaboratively under a Joint Exercise of 

Powers Agreement since 1971.  SJBA manages the groundwater basin that extends along 

San Juan Creek and its tributaries, from the Santa Ana Mountains to the Pacific Ocean. 

 

The San Juan Basin Authority (SJBA) commends SCWD for its leadership in pursuing 

additional water resources to serve South Orange County.   

 

Section 2.0 of the DEIR correctly states, a DEIR “is an informational document which will 

inform public agency decision-makers and the public of the significant environmental 

effects of a proposed project.”  In the spirit of that statement, SJBA offers our comments 

on the DEIR to hopefully aid SCWD in optimizing the Doheny Desalter project. 

 

SJBA reviewed the DEIR and has the following suggestions/comments relative to 

groundwater resources in the San Juan Basin. 

 

1. San Juan Bedrock Barrier – As SJBA has evolved and improved its management of 

the groundwater basin over the last nearly five decades, it has become more apparent 

that behavior of groundwater flow in the Lower San Juan Basin is not simple.  Rather, 

it appears to be complicated by underground geological features.  In particular, 

geologic investigative borings point to a “bedrock high” in the general area of Stonehill 

Drive in Dana Point.  This natural underground barrier is restricting the flow of fresh 

groundwater from upstream to downstream and vice versa. 

 

In recent months, SJBA has engaged Wildermuth Environmental, Inc. (WEI), an 

experienced local hydrogeologic consultant, to investigate the bedrock barrier even 

SAN JUAN BASIN AUTHORITY 
 

26111 Antonio Parkway • Rancho Santa Margarita, CA 92688 (949) 459-6400 FAX (949) 459-6463 
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further.  WEI has hired a sonic drilling contractor to drill targeted borings where the 

barrier appears to be most prominent and map its location for further study.  Further, 

SJBA has also engaged WEI to construct two monitoring wells to enable SJBA to study 

the hydraulic behavior of the groundwater in this area.  WEI’s findings have been 

presented to the SJBA Board and Technical Advisory Group (TAG), which includes 

technical representatives from SCWD. 

 

SJBA believes it would be prudent for SCWD to include a discussion of SJBA’s barrier 

investigation in the DEIR.  While a portion of the investigation is still underway, 

ultimately, it may prove there is a barrier that isolates fresh groundwater resources 

upstream of the barrier from seawater intrusion, allowing greater volumes of mixed sea 

water and groundwater to be pumped with little to no restriction.  It may also allow 

greater volumes of raw water to be drawn through more conventional vertical wells, 

reducing impacts and costs. 

 

2. More Conventional Vertical Wells – While slant wells have been selected by SCWD 

for multiple reasons to provide raw seawater to the Doheny Desalter, SCWD should 

not preclude the use of more conventional vertical wells, especially in light of a 

potential bedrock barrier that protects upstream fresh groundwater.  The barrier may 

allow extraction of vast amounts of lower-salt groundwater just upstream of the ocean 

using large diameter vertical casings, instead of the more expensive, difficult to 

construct slant wells.   

 

As a minimum, more discussion of the bedrock barrier could facilitate the vertical wells 

as an alternative construction method should SCWD determine at a later date that 

vertical wells are desirable.  The construction of vertical wells uses gravity to aid in 

drilling, while slant well construction is forced to counter gravity to be successful.  

SCWD makes a good case that slant wells are not an entirely new technology, but there 

is still a much larger body of knowledge available on the construction and operation of 

vertical wells.  Please include whatever discussion is needed so as not to preclude the 

use of vertical wells as an alternative construction/operational method. 

 

3. Outfall Discharge Quality – The DEIR explains there is adequate outfall capacity 

remaining to serve other outfall capacity owners during operation of the Doheny 

Desalter project, even when the Regional scale facility is operational.  However, more 

information is needed regarding the quality of the outfall discharge as more sewage is 

treated and used as recycled water, thus reducing the quantity of more dilute secondary 

effluent for comingling/blending with desalter effluent.  More discussion is needed 

regarding how much secondary effluent is available in the future for blending with 

Doheny Desalter effluent and contingency plans for maintaining outfall quality should 

more secondary effluent be diverted for other uses in the future. 

 

4. Elimination of Seawater Intrusion by Slant Wells – Table 3-2 infers the slant wells 

will reduce or eliminate seawater intrusion into the groundwater basin.  Further, there 

is a discussion on page 4.8-44 regarding production of an intrusion-inhibiting “trough.”  

However, there is no discussion of the bedrock barrier described above, which would 

likely add even more substance to the statement.   The DEIR should describe the barrier 

and provide clarification of how the “trough” would reduce seawater intrusion.  Also, 

we recommends a description of how the so-called “Stonehill Management Zone” 
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would likely provide a forebay for pumping high volumes of lower-salt seawater as the 

raw water source for the Doheny Desalter. 

 

5. Seawater Sink Created by Prior Slant Well Tests – SJBA has been collecting a 

significant amount of groundwater level and quality data over the last ten years.  In 

light of the existence of a bedrock barrier in the area of Stonehill Drive, SJBA’s data 

indicates that the prior tests of slant well pumping may have significantly contributed 

to the reversal of the groundwater hydraulic gradient between monitoring wells just 

inland from the ocean and the ocean.  That reversal may well have contributed to the 

increase of chloride levels at the monitoring wells.  SJBA recommends the DEIR 

discuss the possibility of such a hydraulic gradient reversal.  If the slant well pumping 

was not likely contributing to the hydraulic gradient reversal, it should be discussed in 

the DEIR. 

 

6. Additional Monitoring Wells Needed – Additional strategically located monitoring 

wells are needed to track potential short-term and long-term seawater intrusion brought 

on by the slant wells.  Such wells should be included in the project’s Mitigation and 

Monitoring Plan.  SJBA should be consulted regarding coordination of operation and 

maintenance of the monitoring wells, along with data and analysis sharing. 

 

7. Mixing of Water Qualities in the Distribution System – It is not clear as to what 

happens to water quality if and when water is introduced from the Doheny Desalter 

into the distribution pipeline network.  While the regional system is expected to be 

constructed in later phases of the Doheny Desalter, the DEIR contemplates surplus 

treated water to be available to parties other than SCWD.  The DEIR should describe 

potential water quality issues that may arise when product water is mixed with other 

water supplies in SCWD’s and others’ water distributions systems.  It should also 

discuss how it will be monitored and remedied. 

 

8. Paleo Channel As A Source of Fresh Water -- The paleo channel at the southeast 

intake wells, as described by the DEIR, is similar to the historic deep San Juan Creek 

channel substantiated by SJBA’s barrier investigation.  It is posited by the DEIR that 

there is likely limited flow of fresh water from this channel.  SJBA recommends that 

the freshwater contribution from the presumed paleo channel should not be overstated, 

because if the bedrock barrier described above exists as described by SJBA’s 

investigation, little to no fresh water is passing the barrier and flowing toward the 

project’s southeast slant wells. 

 

9. Water Rights Discussion – In Table 3-10, there is no mention of State Water 

Resources Control Board water rights consultation.  The following are some questions 

that may be appropriately addressed by the DEIR regarding regulatory constraints: 

a. If the Stonehill pumping area is deemed to be below the bedrock barrier and 

thus marine influenced, is there a need for a water rights permit to allow SCWD 

to pump from the area?  If not, can SCWD use the water rights elsewhere?  Or, 

should the permit be removed? 

b. If the slant wells partially extract fresh water, should that fresh water be 

accounted under SCWD’s water rights permit?   
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10. Water Infrastructure Usage Authority – Does the use of “regional” pipelines require 

MWD/MWDOC or other local agency approvals?  If so, are they appropriately listed 

as Responsible Agencies that would be taking discretionary action? 

 

11. Sea Level Rise Consideration – How is seawater rise being addressed, especially 

related to the slant well wellheads? 

 

12. SGMA Basin Priority Designation — The DEIR states the San Juan Basin is currently 

designated by the California State Groundwater Elevation Monitoring (CASGEM) 

program as “low.”  In recent weeks the State of California has released a new proposed 

prioritization list, as provided under the Sustainable Groundwater Management Act 

(SGMA) of 2014.  The new list proposes the San Juan Basin be designated as “very 

low” priority. 

 

13. Project Site Tide Gates – According to DEIR Pages 4.15-6 and 4.15-14, the site has 

tide gates to drain surface drainage to the creek.  What happens if the creek is full and 

the site is flooded?  Is there a stormwater pump station provided to drain the project? 

 

14. Effects on Upstream Groundwater Users – More clarification is needed on if and 

how pumping with the slant wells affects upstream groundwater pumping and users 

 

15. SJBA As A Forum for Collaboration – SJBA recommends more discussion in the 

DEIR on how SJBA can be used successfully as a forum for coordinating 

groundwater/barrier management, ocean desalination, vertical wellfields, etc. 

 

16. Additional Questions To Answer – Some questions that you may want to answer 

through the CEQA technical analysis are: 

 

a. Does the existence of a barrier allow for the operation of the slant wells 

without concern for upstream pumping rights or habitat health? 

b. Is there a difference in how the slant wells would be operated depending on 

whether or not the barrier exists (or at least can be documented)? 

c. Can the Doheny Desalter be provided feed water from more conventional 

wells rather than slant wells, making the project potentially less expensive? 
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Again, SJBA commends SCWD on its pursuit of the Doheny Ocean Desalination Project.  

Please let me know if there is any information you need from SJBA to finalize your CEQA 

Environmental Impact Report (EIR). 

 

Sincerely, 

 

 

 

Norris Brandt, PE 

Administrator 

 

cc: SJBA Board of Directors 

 SJBA Technical Advisory Group 
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Letter L6 San Juan Basin Authority 
Norris Brandt, PE, Administrator 
August 5, 2018 

Response L6-1 

Introductory comments and the San Juan Basin Authority’s (SJBA) role and authority are noted for the 
record. 

Response L6-2 

The District understands that SJBA has engaged with consultants to conduct additional bedrock barrier 
investigation. Recent subsurface exploratory work by SJBA using numerous borings has confirmed the 
existence of a portion of the bedrock surface near Stonehill Drive that is approximately 20 feet higher in 
elevation than previously understood.  The results of the investigation were provided to SCWD and its 
consultants over the course of several meetings in an effort to understand and respond to SJBA 
comments. Although the specific elevation of bedrock was recently detected in the SJBA investigations, 
the location of elevated bedrock has been indicated historically by the fact that rising water has been 
documented at this location in San Juan Creek by surface water flow gaging and in historical aerial 
photography.  Rising water occurs during wet seasons when the alluvial basin is full of water. As flow 
moves across the elevated section of bedrock, to accommodate the upstream volume, it rises to the 
surface.  The elevated bedrock is flanked on either side by paleochannels which extend to elevations 
between -40 and -50 feet below mean sea level. The thickness of the alluvial aquifer in these 
paleochannels is 78 feet and 94 feet in the eastern and western paleochannels respectively (see Figure 
3-2 of Final EIR Appendix 4.2.3.1). The thickness of alluvial aquifer above the elevated bedrock is 41 feet; 
therefore, a continuous aquifer is present and the constriction formed is not a barrier to groundwater 
flow (Appendix 4.2.3.1).  Figures 14, 15, and 16 of Final EIR Appendix 4.2.3.1 show that project pumping 
will result in groundwater levels well above the elevated bedrock.  Since the aquifer extends continuously 
over the elevated bedrock and project groundwater levels remain in the alluvial aquifer, the elevated 
bedrock does not isolate or separate the groundwater basin and does not represent a barrier to 
groundwater flow.  

Response L6-3 

Use of slant wells provides the best opportunity to eliminate or reduce groundwater impacts upstream 
from the Project wellfield.  Although vertical wells may be feasible, use of vertical wells may have a greater 
impact on the upstream groundwater levels due to the potential for a significant percentage of inland 
groundwater being drawn into the vertical wells.  See DEIR, p. 5.0-8.  The use of slant wells ensures that 
the vast majority of the water supply will be sourced from the ocean.  As stated in the previous response, 
exploratory drilling conducted by SJBA has confirmed the presence of elevated bedrock that does not act 
as a groundwater barrier to subsurface flow or isolate or separate the aquifer.  Vertical wells are more 
likely to be susceptible to the elevated bedrock because the well screens in the vertical wells would be 
placed below the land surface (rather than below the sea floor as with slant wells) and therefore closer to 
the elevated bedrock.  Pumping in the vertical wells area may result in groundwater levels that are lower 
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in the aquifer over the elevated bedrock. A vertical well field was modeled as a part of the San Juan Basin 
Regional Groundwater Model Update and Seawater Extraction Barrier Impact Report, which was provided  
in Appendix E of the San Juan Basin Authority Groundwater and Desalination Optimization Program 
Foundational Actions Funding Program Final Report (prepared by SJBA, dated March 24, 2016).1  Figure 
38 shows a vertical well field near Highway 1 pumping 6,000 acre-ft/yr.  Pumping from the vertical well 
field at this rate, which is approximately half the volume of Project Scenario 1, results in groundwater 
levels that are at about -20 feet below mean sea level in the area of the elevated bedrock as compared to 
slant well pumping water levels for Scenario 1, which are about +15 feet above mean (see Figure 14 in 
Final EIR Appendix 4.2.3.1).  See also Master Response 4 regarding slant well operation and viability. 

Response L6-4 

Brine modeling in EIR Appendix 10.11 has been clarified using the California State Water Resources 
Control Board’s required Plumes 18b hydrodynamic mixing model. In general, those modeling results 
were more favorable than the modeling presented in the Draft EIR, which used the Visual Plumes (UM3) 
protocol (that modeling is provided in Appendix 4.2.2). The modeling indicates that the Ocean Plan salinity 
compliance threshold is met within 1 foot from the point of discharge by all Phase I “Local” Project dense 
discharge operating conditions analyzed, and within 2.5 feet for all Regional Project scenarios, whereas 
the Ocean Plan requires this compliance threshold is reached within 100 meters from the discharge point. 
Thus, the Project would be fully compliant with Ocean Plan brine discharge limits by a wide margin of 
safety, according to Plumes 18b dilution simulations (see Table 4, Appendix 4.2.2), including under the 
unlikely scenario of zero wastewater discharge. These findings indicate the availability of wastewater in 
the discharge is not required to maintain Project brine discharge compliance with Ocean Plan water 
quality requirements. See, Section 3, Draft EIR Errata (deletion of Mitigation Measure HWQ-3). 

Response L6-5 

Refer to Responses L6-2, L6-4 and L6-6. The District has reviewed additional information provided by SJBA 
and it appears that a “bedrock barrier” does not exist, rather there is partial section of elevated bedrock 
that does not impede the flow of groundwater since 41 to 94 feet (see Figure 3-2 of Final EIR Appendix 
4.2.3.1) of the alluvial aquifer lies above the bedrock in which groundwater flows.  Since the base of the 
paleochannels at the elevated bedrock is deeper than -40 feet below sea level (see discussion in L6-2 
above), if pumping upstream lowered the groundwater level below sea level, then seawater intrusion 
could be induced.  Slant well pumping at the coast will serve to maintain a seaward gradient and thus aid 
in mitigating potential impacts of over-pumping upstream. In fact, at desalinated water production of 4.3 
MGD or greater, the Project would create a seawater intrusion barrier that eliminates the continued 
inland advance of seawater intrusion, and even at lower production capacities would partially reduce 
seawater intrusion.2 

Response L6-6 

1  https://sjbauthority.com/programs/san-juan-basin-optimization.html (accessed June 6, 2019). 
2  Draft EIR Appendix 10.10.2, pages 4 and 7. 
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The Project’s wellfield will create a groundwater trough or “capture zone” at the coast when the wells are 
pumping.  As an example, Figure 80 Appendix 10.10.2 shows that the greatest change in drawdown under 
a 21 MGD for the Phase I Project would occur offshore over the well screens. Therefore, the reversal in 
gradient would occur at or very near the shoreline. The gradient of the groundwater surface will be 
towards the slant well screens which will be located offshore.  As the cone of depression is formed around 
the well screens, groundwater will flow from a portion of the onshore aquifer to offshore, and then to the 
well screens. A reversal in gradient will only occur immediately at the coast, thus not causing an increase 
in total dissolved solids (TDS) in wells upstream. The increase in TDS would be confined to the capture 
zone of the well and therefore would not have impacted SJBA monitoring wells which are located much 
farther upstream.  Beyond the capture zone, the groundwater gradient inland would continue to be 
towards the coast, providing some potential mitigation of seawater intrusion from inland pumping. Refer 
to Response L6-5 for additional discussion regarding salinity gradient.   

Response L6-7 

Noted. Seawater intrusion brought on by the slant wells will be tracked with existing and, as necessary, 
additional new strategically located monitoring wells. Wells will be equipped with continuously recording 
water level and electrical conductivity transducers which will track any changes that occur in groundwater 
salinity with time. Any newly installed monitoring wells will be included, along with existing wells, in the 
Project’s Mitigation Monitoring and Reporting Program, as required by Mitigation Measure BIO-4. BIO-4 
is hereby modified to specifically include SJBA as an agency to be consulted regarding operations and 
maintenance of the wells and included in sharing groundwater monitoring reports (refer to Section 3, 
Draft EIR Errata). 

Response L6-8 

In general, there are several issues that utilities have encountered when introducing a new source of 
water into existing water supply. These are generally well understood and manageable. For seawater 
reverse osmosis (SWRO) finished water introduced into a traditional drinking water system, the principle 
issues include the following, which will be monitored as part of the Doheny Ocean Desalination Project, 
in close coordination with regulatory authorities such as MWDOC and the Division of Drinking Water 
(DDW). Where necessary, simple operational adjustments will be made to manage fluctuations in baseline 
water quality assumptions.  

Seasonal variation in water temperature – SWRO plants with open ocean intake typically exhibit seasonal 
variation in the temperature of the finished water, in-line with fluctuating ocean temperatures.  This can 
in turn affect other water quality parameters, such as reduced RO membrane rejection of salinity and 
chloride during warmer temperatures, which can present challenges for SWRO plant operations. While 
these challenges are generally manageable, the proposed Project, which will use subsurface intake wells, 
will experience less pronounced seasonal variation in temperature than for an open ocean intake, as 
evidenced by the slant well pilot study. This simplifies plant operability and does not pose a concern for 
this Project. 
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Disinfectant Residual – Currently MWD provides chloramine residual for disinfection through the 
distribution system.  The Project will provide chloramine residual to the SWRO finished water at a level 
matching that provided by MWD imported water. SWRO finished water is found to have higher 
concentration of bromide than MWD delivered water. The chlorination of water containing bromide can 
contribute to chloramine decay and can form bromine containing disinfection by-products (DBP) when 
reacted with naturally occurring organic matter (NOM).  Desalinated seawater contains very little NOM.  
Brominated DBPs are considered more of a health threat than chlorine containing DBP (e.g., bromoform 
vs. chloroform).  The following measures have been found to be effective in mitigating bromide-induced 
chloramine decay and brominated DBP formation in SWRO finished drinking water (this will be regulated 
by DDW through the drinking water permit program, and regularly monitored by the District to ensure 
high-quality drinking water that meets all applicable drinking water regulations): 

• Maintain SWRO finished water bromide concentrations at ~0.3 mg/L or lower. 

• Maintain a blended drinking water pH level above 8. 

• Chloramine boosting, both in SWRO finished water before blending, and in blended water at 
key points in the distribution system, if necessary. 

Corrosion – Distribution systems can be made of a variety of materials, typically contingent on when the 
systems were installed. Older systems tend to be made of more problematic materials, including lead, 
Unlined Cast-Iron (ULCI), Galvanized Iron (GI), and copper with lead solder. Corrosivity of pipe materials 
is complex and is affected by pH, temperature, alkalinity, hardness, total dissolved solids (TDS), chloride 
and sulfate content.  Two indices are commonly used to determine general corrosivity, the Langelier’s 
Index and Calcium Carbonate Precipitation Potential (CCPP). Re-mineralized desalinated seawater 
generally compares to imported surface water as follows: 

• Similar pH  

• Similar temperature 

• Lower hardness and alkalinity 

• Lower dissolved organic carbon 

• Lower total dissolved solids 

• Higher chloride concentration 

• Lower sulfate concentration 

This suggests that corrosivity of the newly introduced SWRO finished water may be different than MWD 
imported surface water. The District will coordinate with DDW on a joint monitoring program related to 
lead and copper corrosion. 
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A recent study3 investigating the integration of Carlsbad Desalinated seawater into the San Diego area 
conveyance and distribution network found that proactive disinfection measures, similar to those 
outlined above, precluded bromide-induced bromine decay in the system, and impacts on DBP 
concentration or speciation in the most sensitive reaches of the system were minimal.  Additionally, there 
was no conclusive indication of an impact to lead or copper corrosion (the two materials of interest in the 
study, regulated by California’s Lead and Copper Rule for Drinking Water) from the introduction of SWRO 
finished water into the system. 

Response L6-9 

The paleochannel which was discovered offshore of Capistrano Beach was likely created as a result of the 
confluence of several minor drainages when sea level was lower.  Limited drilling and geophysical work at 
Capistrano Beach indicates that the paleochannel does not extend on land (see Draft EIR Appendix 
10.10.1).  Therefore, the paleochannel would have no source of fresh water other than water from 
fractures in the bedrock of the Capistrano Formation which would represent minor recharge from 
precipitation or landscape irrigation.   

Response L6-10 

Refer to Response L6-2 regarding the lack of a complete bedrock barrier.  

As explained in the Draft EIR and further clarified in the groundwater modeling in Appendix 4.2.3.1, the 
Project is estimated to withdraw approximately 6.6%4 of inland groundwater through the slant wells. The 
actual percentage may vary and will be monitored as part of ongoing Project groundwater monitoring.  

However, though frequently referred to as such, the “San Juan Basin” is not a groundwater basin.  It is 
part of the subterranean channel underlying San Juan Creek (refer to Response L7-10) and the water rights 
in the subterranean channel are surface water rights.5  The question of whether the Project requires 
consultation with the State Water Resources Control Board (State Board), or whether SCWD needs a new 
or modified permit from the State Board for the Project is a question of law6 which does not raise a 
significant environmental issue requiring response under CEQA.  

Nevertheless, consistent with the water rights discussion in the Draft EIR (page 4.8-30 as clarified in 
Section 3, Draft EIR Errata), the District would note that: 1) the ultimate determination of the need for 
new or modified water rights, if any, would be made by the State Board, and this agency has not indicated 

3  Arcadis. 2018. Carlsbad Desalinated Seawater Integration Study. The Water Research Foundation. Alexandria, VA. 
4  Draft EIR, page 4.8-30. 
5  The “San Juan Basin” is not a groundwater basin, but instead is part of the subterranean channel underlying San 

Juan Creek, as noted in SJBA’s website, available at https://www.sjbauthority.com/program.html (accessed June 
6, 2019); see also, Permit for Diversion and Use of Water, Permit 21138, Application 30337 of South Coast Water 
District (filed March 24, 1995); see also, Amended Permit for Diversion and Use of Water, Permit 21074, 
Application 30123 of San Juan Basin Authority (filed March 4, 1992).  

6  See, Water Code §§1200, 1201.  There is no statutory or case law authority which extends the State Board’s water 
rights regulatory authority past the point where the water flows from the subterranean channel into the ocean. 
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any need for such rights; and 2) off-shore flow is not in a subterranean channel subject to State Board 
regulatory jurisdiction. (Refer to responses L7-7 and L7-8).  

The water in the subterranean stream moves down-gradient through the sand and gravel alluvium in the 
creek bed, generally in the same direction as the surface stream, pulled by gravity and pushed by 
hydrostatic pressure from upstream.  An upstream pumping depression might reverse the subterranean 
flow, pulling some of the water back upstream, again by gravity and hydrostatic pressure. This cannot 
occur from off-shore subterranean pumping. Off-shore subterranean pumping might incrementally 
increase the velocity of subterranean flow in a seaward direction.  The estimated capture of inland 
groundwater (from onshore sources) in the slant wells is estimated at approximately 6.6%.  This flow, as 
it discharges into the ocean is not in a known and defined channel subject to State Board jurisdiction.  

SJBA and the District both hold water rights permits to divert water from the subterranean stream 
underlying the bed of San Juan Creek.7 (Refer to Response L7-10).  Even if the Project requires new or 
modified groundwater rights, the volume of inland groundwater to be potentially withdrawn by the 
Project is less than the District’s current water rights (0.6 MGD compared to an existing right of 1.15 MGD).   

Response L6-11 

Yes. As noted in the Draft EIR (page 3.0-45), the Project is seeking MWD approval of Local Resource 
Program funding. (See also, Response L3-1). 

Response L6-12 

Sea level rise related to the Project is addressed in Section 4.8, Hydrology and Water Quality. 

The potential for flooded wellheads and overtopping rates for low and high range sea level rise projections 
is summarized in Table 7.1 and Table 7.2 of the Appendix 10.7.1 Coastal Hazards Analysis.  The analysis 
was clarified in response to the 2018 revision of the California Coastal Commission Sea Level Rise Policy 
Guidance document. The flood extent is based on extremal total water levels (TWL’s), or the sum of 
extreme waves coupled with extreme ocean water levels. Extremal TWL’s were determined for the low 
and high range sea level rise projections for 2100. This is a worst-case approach since it includes wave 
runup. Wave runup is a short-term process and therefore may not result in flooding to the full extent of 
the runup elevation. While the projections indicate temporary overtopping of Doheny Beach and portions 
of Doheny State Park, the wellhead vaults will be fully buried and will be designed to allow for short-term 
overtopping without flooding or issue to the intake or the wider system, and any potential water 
infiltration can be removed with a manual sump pump. As noted in Response S1-14, the sea level rise 
analysis was clarified and amplified using recently adopted guidance from the California Coastal 
Commission. This modeling did not affect Draft EIR conclusions or mitigation requirements. 

7  As noted by SJBA, “The San Juan Basin is categorized as a subterranean flowing stream, thus water extraction 
from the basin falls under water rights regulation of the State Water Resources Control Board” 
(https://www.sjbauthority.com/programs.html, accessed June 6, 2019). 
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Response L6-13 

Comments regarding the recently updated designation of the subterranean stream underlying San Juan 
Creek as “very low” priority in the California Statewide Groundwater Elevation Monitoring (CASGEM) 
program are noted for the record and will be reflected in Section 3, Draft EIR Errata. The “very low” priority 
indicates that the DWR does not consider the groundwater conditions in the stream to be of concern, 
suggesting that current groundwater management strategies are successful. The current management 
strategies are fully considered in the project hydrogeologic assessments and therefore this change of 
designation will have no impact on the Project. 

Response L6-14 

Please see Section 4.8 of the Draft EIR regarding potential flooding impacts and pre- and post-project 
conditions. This analysis has been clarified and amplified with respect to its coastal hazard analysis and 
updated 100-year flood analysis (Appendices 4.2.1 and 4.2.4). The analysis shows that, with the proposed 
site elevation raised above the 100-year flood plain, the site would be adequately protected in the 
100-year storm event, and therefore a storm water pump station is not required. The analysis further 
indicates that site drainage improvements would not result in an increase in flooding during a storm event 
at any point around the plant site. Modeling for the analysis includes consideration of the upper 
watershed and existing site stormwater drainage features. The analysis in the FEIR Appendices is 
consistent with and further supports the conclusions of the Draft EIR. 

Response L6-15 

The reports provided in Appendix 10.10.1 and 10.10.2 provide an assessment of the effects on upstream 
pumpers. It is not clear what further clarification is desired. No significant impacts have been found to 
upstream groundwater pumpers or users. 

Response L6-16 

The District is a member of the San Juan Basin Authority and as such actively collaborates on matters 
affecting the SJBA. The District intends to continue in its role as an SJBA member agency to address issues 
related to groundwater, ocean desalination and related matters. Refer to Responses L6-3 and L6-17 
regarding vertical wells. 

Response L6-17 

The results of the bedrock “barrier” investigation has been discussed in previous responses (see Response 
L6-2 and L6-5).  The District coordinated extensively with SJBA on the groundwater barrier question and 
other matters, producing a technical response contained in Appendix 4.2.3. The technical response is 
entitled “Doheny Ocean Desalination Project - Hydrogeologic Analysis Related to Responses to Comments 
- Evaluate Project Impacts on San Juan Creek Surface Water Levels and Assessment of Project Impacts 
from Potential Upstream Bedrock “Barrier.” This technical response shows that drawdown from the slant 
well pumping is not impacted by the elevated bedrock. In fact, the elevated bedrock may result in a 
greater impact from the use of vertical wells, since the well screens would be closer to the elevated 
bedrock area (see Response L6-3). 
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Response L6-18 

SJBA comments commending the Project are noted for the record. 
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Kevin Thomas 
Kimley-Horn
3880 Lemon Street, Suite 420 
Riverside, CA 92501

Subject: Draft Environmental Impact Report for the Proposed Doheny Ocean Desalination Project 
(State Clearinghouse No. 2106031038)

Dear Mr. Thomas:

The Santa Margarita Water District (District) appreciates the opportunity to provide the South Coast 
Water District (SCWD) with comments on the Draft Environmental Impact Report (DEIR) for the 
Doheny Ocean Desalination Project (Project). The Project offers the potential to enhance local water 
reliability by providing a high quality, locally produced and controlled, drought proof water supply.

The District has reviewed the DEIR for the proposed Doheny Ocean Desalination Project in southern 
Orange County, California and has the following comments for SCWD's consideration:

Section 3.0, Project Description

Page 3.0-4. Figure 3-2 presents MWDOC and SCWD Current Water Supply Portfolios for 2015 and 
2017 as pie charts. The pie charts represent that SCWD receives 85 and 77 percent of its supply from 
MWDOC for 2015 and 2017 respectively. The pie charts that represents that MWDOC receives 41 
and 46 percent of its supply as imported water for 2015 and 2017 respectively is misleading in that 
all of the MWDOC water that is received by SCWD is imported water. The information in the 
MWDOC pie chart is not relevant to SCWD as MWDOC is not legally allowed to provide anything 
but imported water to SCWD. These charts do not support the statement that precedes the figure that 
states, “the District is currently relying on imported water for approximately 85-100 percent of its 
water supply needs. ”

Page 3.0-6. The first bullet under Figure 3-3 is a planning assumption used by CDM Smith in the 
December 2017 water supply reliability study, and not a finding of that study, as represented here.

Page 3.0-15. The fourth line of the paragraph just above Section 3.4.1 that states “the project’s 
facilities in the Coastal Zone are also appealable to the CCC” is not accurate as written; it is the 
decision under the LCP, not the facilities, that is appealable.

Santa Margarita Water District • 26111 Antonio Parkway, Rancho Santa Margarita, CA 92688 
www.SMWD.com • (949) 459-6420

Comment Letter L7
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Page 3.0-16. The Phase 1 Local Project at 5 mgd is represented in the first bullet in the middle of 
the page as equating “to up to approximately 3,192 AFYat 95% utilization.” Yet Table 3-1 represents 
5 mgd at 95% utilization as 5,320 AFY. Please be consistent.

Page 3.0-19. The last paragraph makes it unclear if Exhibits 3-3 and 3-4 identify the proposed project 
correctly or if they need to be modified to provide a true depiction of what is proposed.

Page 3.0-24. In the middle of the third paragraph, the text explains that, “At steady state, 
groundwater modeling supports that the Project will be drawing in approximately 6.6% of brackish 
groundwater . . . ”  This statement is true only at Doheny State Beach, if the next paragraph is also 
true.

Page 3.0-29. Table 3-7 should also include the quantities of chemicals anticipated to be stored on 
site.

Section 4.04, Cumulative Impacts Analysis

Page 4.0-9 table under San Juan Watershed Project. There will be additional brine generated from 
the City of San Juan Capistrano’s Groundwater Recovery Plant than is currently being released if 
and when this project moves forward. Phases 2 and 3 of the San Juan Watershed Project or upstream 
Direct Potable Reuse projects will also generate additional brine that should be accounted for as a 
possible cumulative impact.

Page 4.0-9 table under San Juan Watershed Project. Footnote (3) doesn’t seem to apply to this 
project.

Page 4.0-9 table under Dana Point Offshore Cumulative Effects. The SJCOO combines flows from 
the J.B. Latham Wastewater Plant, the Chiquita Water Reclamation Plant, the City of San Clemente 
Water Reclamation Plant and the 3A Water Reclamation Plant. The combination of the effluents 
individually and the various combinations from each of these plants should be considered in the 
analysis of the impacts of the brine from the proposed Project.

Section 4.3, Biological Resources

Page 4.3-5 Lagoon Habitat. Discussion on the possible cumulative effects of the Project’s impact on 
the lagoon when taken in combination with the proposed San Juan Watershed Project is required. 
Identification of the results of simultaneous modeling of both proposed projects should be included.

The analysis in the DEIR that addresses shear stress mortality from the discharge of brine at the 
diffuser and compliance with the Ocean Plan Amendment, is included in Section 4.3, Biological 
Resources, on pages 4.3-33 through 4.3-34, and relies on the analysis presented in Appendix 10.4.1 
and Appendix 10.11. Shear stress mortality is defined in those appendices by the value of LC10, 
being the critical threshold above which sub-lethal or greater injury may occur to marine organisms. 
Although the Ocean Plan Chapter III.M.2.e.(l)(b) notes that the applicant of a desalination facility

South Coast Water District
Doheny Desalination DEIR Comments
August 6, 2018
Page 2 of 6
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shall use any approach approved by the regional water board for evaluating shear stress mortality 
resulting from the facility’s discharge, including any incremental increase in mortality resulting from 
a comingled discharge, the SWRCB and LARWQCB have recently published guidance for an 
approach that differs from the approach taken in this DEIR. See the document at:

https://www.waterboards.ca.gov/santaana/water issues/programs/Wastewater/Poseidon/20 
18/4-18- 18 Diffuser Analysis_Method.pdf

Section 4.8, Hydrology and Water Quality

The DEIR Section 4.8, Hydrology and Water Quality, relied on Appendix 10.11, Brine Dilution 
Assessment, to determine if the proposed project would violate any water quality standards or waste 
discharge requirements (Impact 4.8-1). As written, the one page of text and one page of tables 
addressing the impacts of the brine discharge system discussed within Impact 4.8-1, do not provide 
adequate analysis to support the determination that “[t]he brine discharge from the Project will meet 
applicable water quality requirements as established in either a new or modified NPDES permit 
from the RWQCB for use of the existing SOCWA SJCOO discharge(page 4.8-26). A reviewer must 
read Appendix 10.11 to understand the methodology and the results.

With a working assumption that only the 5 mgd project is being analyzed in the EIR at a project- 
level, the statement that “<?// but one of the dense discharge cases in Table ES-3 manages to satisfy 
discharge limits” set forth under the Ocean Plan Amendment is misleading, since only one realistic 
dense discharge was actually modeled (5 mgd of brine with 0.35 mgd of wastewater) and the 
modeling concluded that the Dm at the ZID would be 14:1, which would not meet the NPDES 
thresholds without some modification to the diffusers. The DEIR does not recognize this impact to 
ocean water quality. The impacts discussion in Section 4.8 did not disclose that the proposed project 
will not meet applicable water quality standards and would in fact, violate waste discharge 
requirements under low wastewater flow conditions. The DEIR did not: 1) explore a broader range 
of combined flow scenarios (testing a range of wastewater flows between 0.35 mgd and 8 mgd) to 
better understand at what point the dense plume becomes positively buoyant and lifts off the seafloor; 
2) consider or explore mitigation to improve dilution of the dense plumes, such as increasing the 
port angle, or closing off some ports to increase velocity and therefore, dilution; 3) evaluate the 
potential secondary impacts from mitigation to increase dilution, or; 4) include a monitoring and 
reporting program as required by Ocean Plan Amendment Chapter III.M.4, which includes 
monitoring of effluent and receiving water characteristics, consistent with Chapter III.M.3, and 
impacts to all forms of marine life.

Section 4.8, Groundwater Analysis

In general, the DEIR does not provide sufficient hydrogeological setting information to describe the 
local and regional groundwater conditions and to support the impact analysis; rather, it simply refers 
the reader to the lengthy, highly technical appendices (10.10.1 Groundwater Model Update and 
10.10.2 Modeling of Slant Well Feedwater Supply). While the information may be contained in the 
supporting appendices, it is the function and onus of the EIR to interpret and present the supporting

South Coast Water District
Doheny Desalination DEIR Comments
August 6, 2018
Page 3 of 6
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studies in such a way as to provide the reader with a comprehensive understanding of the baseline 
environmental conditions and the project’s effect on those conditions. Refer to CEQA Guideline 
Section 15147.

The Affected Environment (Section 4.8) does not adequately describe the baseline hydrogeologic 
conditions. For instance, there is no detailed narrative or graphics describing the “paleo-channel” 
and hydrologic connection between the offshore groundwater and San Juan Basin, nor is there an 
adequate description or comparison of the hydrogeologic conditions underlying the Doheny State 
Beach area and Capistrano Beach Park. This deficiency leads to confusion in the analysis of Impact 
4.8-2 that states, “no such groundwater impact would occur for slant wells at Capistrano Beach 
Park since the area is not hydrologically connected to the onshore portion of the San Juan Basin. ” 
The results of the pilot testing of the slant wells suggested some intake of groundwater from the San 
Juan Basin and the groundwater modeling also showed the same. This is not discussed and would 
indicate the DEIR does not describe the inland hydrostratigraphy, which is necessary to determine 
impacts of the project on the deeper, inland aquifers and the relationship to the shallow nearshore 
aquifer. Additionally, the groundwater setting does not characterize current seawater intrusion 
except to address it by the statement “[t]he San Juan Basin has historically experienced over
pumping, resulting in the District having to periodically shut down its G R F . . .  to inhibit seawater 
intrusion. ” Seasonal fluctuation in groundwater levels, locations of near-vicinity wells, and 
groundwater flow gradients are also not provided in the DEIR, which leads to difficulty in 
determining whether project effects lead to significant impacts at neighboring wells or on upstream 
groundwater levels. Existing groundwater quality is also not described to a degree that would support 
the impact conclusion that the groundwater is not useable due to high salinity levels. The document 
states “limited groundwater quality data and hydrogeologic modeling indicates that these offshore 
areas would not draw from onshore groundwater resources as is the case at DSB near the mouth of 
San Juan Creek”. It appears that further data and modeling is required to confirm there is no impacts 
on upstream groundwater. This could possibly be accomplished through the use of monitoring wells 
to check on depth to groundwater and also the salinity to confirm seawater intrusion is not occurring 
in the existing basin. It also appears that further data and modeling is required in conjunction with 
the possible operating scenarios associated with the San Juan Watershed Project be performed to 
identify if there are any cumulative impacts that could be created by the construction and operation 
of both projects.

Without an adequate description of the baseline conditions, the analyses for construction impacts 
appear incomplete and unsupported. For example, the text on Page 4.8-29 states, “For extended slant 
well pumping to remove iron and manganese, the net effect on the local groundwater supplies would 
be higher than the steady state conditions achieved after 18 months or so of pumping.” This claim 
is not clearly explained nor is the statement referenced but the impact conclusion, which is also not 
substantiated, is that it is not considered significant because the condition is temporary, the affected 
groundwater is not useable, and the Project would ultimately provide a new source for potable 
supply. As shown with both the District’s GRF and the City of San Juan Capistrano’s GWRP the 
groundwater is usable with treatment and should not be discounted. Additionally, both facilities 
abilities to pump groundwater for treatment are predicated on no sea water intrusion being observed 
or the accompanying possible degradation to the ground water basin. Discussion must be made on

South Coast Water District
Doheny Desalination DEIR Comments
August 6, 2018
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how to operate the Project without impacting the upstream groundwater users’ ability to also operate. 
The actual effects on the local hydrology such as groundwater levels, initiation of temporary sea 
water intrusion, or effects on neighboring wells are not addressed or described.

Operational groundwater impacts of the project focus on the volume of inland groundwater that 
would be withdrawn, the change in groundwater yield in the San Juan Basin, and sea water intrusion. 
The analysis also briefly mentions the changes in local groundwater levels. The text on page 4.8-30 
states, “/sjlant wells have the potential to reduce annual San Juan Basin groundwater yield by up 
to 392 AFY.” The analysis continues by claiming that 392 AFY is not a significant impact because 
the Doheny State Beach wells “w/// actually create a pumping “trough " which will reduce further 
seawater intrusion into the San Juan Basin. ” There is no data, graphic description, or supporting 
information presented in the DEIR that substantiates the claim that a trough would reduce seawater 
intrusion. However, a footnote at the end of the sentence directs the reader to Appendix 10.10.1, 
page 53. Appendix 10.10.1 does not have a page 53 and page 53 in Appendix 10.10.2 discusses the 
effects of intake pumping under Scenario 1 but does not mention seawater intrusion or creation of a 
“trough.” A maximum nearshore shallow aquifer water level decline of 13.96 feet is presented but 
the location, well type, and proximity to the slant wells is not described. This decline in groundwater 
level may have significant negative impacts on upstream groundwater wells. The text in this 
paragraph conflicts with other statements in the document that state the raw water will be 6.6% 
groundwater whereas this section limits this impact to approximately 5%.

The DEIR does not require monitoring to demonstrate the impact is limited to 392 AFY, nor does 
the DEIR require compensation for the lost volume of water that may occur upstream. The DEIR 
doesn’t identify how the amount of groundwater will be taken into the Project will be measured. The 
groundwater rights are mischaracterized in that the groundwater rights are reduced when less 
groundwater is available in accordance with the SJBA Adaptive Management Plan.

Section 5.0, Alternatives to the Proposed Project

The recent findings of the existence of an upstream hydrogeological barrier between the near shore 
and upstream ground water basin seemingly conflict with the comments made on Page 5.0-8 relative 
to the Vertical Well Technology Alternative. This approach appears to have been discounted with 
little to no analysis even though the DEIR states “Possible advantages of vertical wells include 
typically lower cost to install less complex construction methods, and ability to locate the vertical 
wells away from the beach where coastal hazard and beach recreation conflicts may occur ”.

South Coast Water District
Doheny Desalination DEIR Comments
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Again, the Santa Margarita Water District appreciates this opportunity to comment on the DEIR for 
this very important water supply project for South Coast Water District and South Orange County. 
Please let me know if you have any questions as you complete this document. I can be reached at 
(949) 459-6602 or donb@smwd.com.

South Coast Water District
Doheny Desalination DEIR Comments
August 6, 2018
Page 6 of 6

Don Bunts (/
Deputy General Manager 
Santa Margarita Water District
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Letter L7 Santa Margarita Water District 
  Don Bunts, Deputy General Manager 

August 6, 2018 

Response L7-1 

Regarding current water supply portfolios, MWDOC water supplies are relevant to provide context for the 
region’s reliance on imported water, and to emphasize the differences between broader MWDOC reliance 
on 100% imported water and the District’s unique situation in south Orange County, where SCWD’s 
reliance on imported water depends at times on recycled water being used for irrigation and the 
Groundwater Recovery Facility (GRF) being operable and providing potable water. The Project Description 
was clarified to state that the water supplied to SCWD by MWDOC is 100% imported water and that the 
District is currently relying on imported water for approximately 77% of its water supply needs. See 
Section 3, Draft EIR Errata. 

Response L7-2 

Minor modifications and clarifications identified on pages 3.0-6, 3.0-15, 3.0-16, and 3.0-24 in the Project 
Description are noted and will be made as shown in Section 3, Draft EIR Errata.   

See also, Master Response 1 regarding the Project Description and wellheads. 

With regard to page 3.0-19, Exhibits 3-3 and 3-4 correctly depict the Project in its current state. The Project 
may be refined during final design stages, as appropriate. See Master Response 1 regarding the Project 
Description.  

With regard to page 3.0-29, regarding the request for further information in Table 3-7, see Master 
Response 1 regarding the Project Description and on-site chemical storage. 

Response L7-3 

Refer to responses to Letter S7 regarding clarifications to the Project’s brine discharge modeling, which 
show that even under zero wastewater flow conditions the Project can meet Ocean Plan brine discharge 
requirements. The Project would be compliant with a NPDES permit, which will establish waste discharge 
requirements for the South Orange County Wastewater Authority (SOCWA) discharge to the Pacific Ocean 
through the San Juan Creek Ocean Outfall. Compliance with the NPDES permit will ensure no cumulative 
impacts associated with additional brine occur as a result of the Project.  See, Section 3, Draft EIR Errata 
(deletion of Mitigation Measure HWQ-3). 

Regarding footnote (3) of Table 4-1, the footnote is applicable because the San Juan Creek and Western 
San Mateo Creek Watersheds SAMP falls within the cumulative setting for the Project.   

Response L7-4 

Refer to responses to Letter F2 regarding clarifications and amplified technical responses to address 
potential cumulative groundwater impacts of the San Juan Watershed Project (SJWP) operating 
concurrently with the proposed Project. The technical memo is provided as Appendix 4.2.5.2.   
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In response to comments from the San Diego Regional Water Quality Control Board, the Project brine 
discharge modeling was amplified (see Appendix 4.2.5.1) and no longer uses the LC10 methodology (refer 
to Response S7-11). Rather, the analysis uses methodology based on the approved approach requested 
by the SWRCB and LARWQCB as noted in Response S7-20 through S7-27.  

Response L7-5 

Refer to comprehensive responses on the subject of brine discharge modeling and Ocean Plan compliance 
in responses to Comment S7 from the San Diego Regional Water Quality Control Board. As discussed in 
Response S7-4, the Project would comply with the Ocean Plan and may require mitigation if determined 
necessary by the Regional Board. Discharge scenarios were clarified in the brine discharge modeling 
included as Appendix 4.2.5.1. Using the Regional Board’s recommended brine discharge modeling (see 
Response S7-18), for buoyant discharges, the Local Project is modeled to reduce marine life impacts 
(“turbulence mortality”) associated with diffuser jets compared to “no project” conditions (the 
incremental turbulence mortality impact of the Project is beneficial, reducing the turbulence mortality 
and associated zone of initial dilution [ZID]). For dense discharges, the incremental effect of the Project is 
modeled to result in additional turbulence mortality, equating to approximately 5.57 acres in Area of 
Production Foregone. As discussed in the Draft EIR (page 4.3-33), this is not considered a significant impact 
under CEQA. This modeling shows that under all reasonably foreseeable brine discharge scenarios, the 
Project will meet applicable Ocean Plan discharge requirements. No diffuser modification or other 
mitigation is required to meet Ocean Plan requirements.  

As part of the Regional Board’s permitting process, the District will be submitting appropriate documents 
to support the Regional Board’s Water Code Section 13142.5 determination (as discussed on Draft EIR 
page 1.0-3, Table 3-10 and elsewhere), including any additional modeling required by the Regional Board 
and appropriate monitoring and reporting plans. Note that this is an Ocean Plan compliance issue, and 
not a CEQA compliance issue. 

Response L7-6 

Existing hydrogeological and groundwater conditions are explained on pages 4.8-4 and 4.8-5 of the Draft 
EIR, which is summarized from the Appendices. This comment appears to be a general introduction to 
more specific comments that follow and are addressed below. 

Response L7-7 

Baseline Hydrogeologic Conditions 

Existing hydrogeological and groundwater conditions are explained on pages 4.8-4 and 4.8-5 of the Draft 
EIR, which is summarized from the Appendices. Reports from Appendix 10.10.1 and Appendix 10.10.2 
provided a cumulative description of the baseline hydrogeologic conditions. Section 3 of Appendix 10.10.1 
and Section 7 of Appendix 10.10.2 provide the references to the previous documents upon which 
modeling updates were made and which contain descriptions of the alluvium associated with San Juan 
Creek (paleochannel) as assessed in the seminal work for the slant well investigations.  The extent of the 
offshore portion of the San Juan Creek paleochannel is shown graphically in Appendix 10.10.1.  Appendix 
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10.10.1 provides the current limited information available for the hydrogeologic conditions of the 
Capistrano Beach offshore paleochannel. Figure 1 of Appendix 10.10.1 shows the location of the 
paleochannels in dark green and light green.  Figure 1 indicates that the paleochannel is separate and not 
hydraulically connected to the San Juan Creek paleochannel at or near the shore. Therefore, where 
pumping at Doheny Beach may result in extraction of approximately 6.6% of inland groundwater (see 
Response L7-9), pumping at Capistrano Beach would not result in extraction of groundwater from the 
subterranean stream underlying San Juan Creek.  

Groundwater Modeling and Associated Hydrostratigraphy  

The groundwater model takes into consideration the extensive data available from construction of inland 
monitoring wells in addition to an extensive library of drillers logs from both the Wildermuth 
Environmental, Inc. (WEI) and Geoscience Support Services, Inc. (GSSI) databases. Therefore, the 
hydrostratigraphy simulated in the model considers the entire aquifer within the model domain, 
representing both the shallow and deeper zones and the interaction between the two aquifers. Through 
collaborative workshops and extensive coordination with the San Juan Basin Authority (SJBA), Santa 
Margarita Water District and their technical team, the groundwater modeling and associated stratigraphy 
was further validated and refined. The results of the collaboration have been incorporated into the 
technical memo provided as Final EIR Appendix 4.2.3.  

Draft EIR Appendix 10.10.1, Groundwater Model, discusses the potential for seawater intrusion and 
concludes that there would be no seawater intrusion impact. The degree of ocean water intrusion into 
the subterranean channel as a result of scenario groundwater pumping was determined by TDS 
concentration over time. Detailed methodology is included in Draft EIR Appendix 10.10.2. Figures 9 and 
10 of Draft EIR Appendix 10.10.1 and Figures 117 through 121 of Draft EIR Appendix 10.10.2 show TDS 
with time for the various project scenarios. 

Effects on Groundwater Levels 

The purpose of the previous Project modeling efforts to date has been to ascertain under various 
scenarios, the impacts on groundwater levels as it may affect upstream users and surface flow in San Juan 
Creek. Since the slant well screens will be located offshore, when the wells are turned on water will flow 
to the well screens located below the ocean floor resulting in a seaward gradient.  Figures 31, 48, 64, 80, 
and 96 in Draft EIR Appendix 10.10.2 show the changes in groundwater elevations from the various project 
scenarios, and in all cases, pumping results in a seaward gradient towards the coast. Therefore, the Project 
wellfield will act in effect to mitigate upstream pumping during future dry seasons by maintaining a 
seaward gradient to the slant well screens.   

Upstream Groundwater Effects 

The impacts to upstream well users with respect to well capacities are discussed in both Draft EIR 
Appendices 10.10.1 and 10.10.2. Appendix 10.10.1 reports the potential reduction in local well yield from 
slant well pumping. (Draft EIR Appendix 10.10.1, Tables 1, 4-2). 
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A “San Juan Basin Focused Groundwater Model” computer simulation of the effects on the subterranean 
hydrology resulting from operation of the DSB slant wells was created for the Project. The model was 
originally developed in 2012 and was refined in 2015, 2016, and 2018 with data collected from 18 months 
of test operation of the Doheny prototype slant well, as well as with geophysical information which 
defined the distribution of the offshore portion of the aquifer. This data, together with data collected 
from operating water wells and groundwater monitoring wells established within the subterranean 
stream of lower San Juan Creek provides a geohydrologic representation of the subterranean stream (see 
Draft EIR Appendix 10.10.1 and 10.10.2 for discussion of model development). The model shows that 
operation of the DSB slant wells will create a pumping depression (trough) within the groundwater 
beneath the seafloor centered around the screened intakes to the slant wells.  

The depression will induce a small amount of fresh water within the subterranean stream of lower San 
Juan Creek to move into the sub-oceanic aquifer beneath the seabed. However, a portion of this 
freshwater would under natural conditions flow towards the ocean, mix with seawater, and be lost to 
beneficial use. The model predicts that, when, and only when combined, with certain other hydrologic 
factors, this outflow causes minor reductions in water production capability in some wells within the 
subterranean stream of lower San Juan Creek (Draft EIR Appendix 10.10.1, Table 1). One of the factors 
necessary to create a reduction in water production capacity is the full legally permitted production of all 
wells within the subterranean stream of lower San Juan Creek. The other is a sustained, substantial 
drought within the San Juan Creek drainage watershed. The worst case would be during dry hydrologic 
conditions with all groundwater wells in the subterranean stream (including the City of San Juan 
Capistrano (CSJC) and SCWD’s wells) pumping at permitted capacity when well yields could be reduced 
392 AFY from scenario 1 pumping (Local Project). The theoretical potential reduction to the CSJC wellfield 
production is 175 AFY under scenario 1 pumping, while SCWD’s groundwater wells would be the most 
potentially impacted (approximately 217 of the 392 AFY reduction would impact SCWD’s own wells). 
However, pumping at the coast will maintain a seaward flow of water (gradient) during both wet and dry 
seasons. (Draft EIR Appendix 10.10.1, Table 1).  The maintenance of a seaward gradient from the Project 
slant wells will act to inhibit seawater intrusion and prevent degradation to inland groundwater quality 
(Appendix 10.10.2, Figures 31, 48, 64, 80 and 96).  

The model shows that the seaward flow of water (gradient) which induces outflow of fresh water has the 
salutary effect of inhibiting further seawater intrusion into aquifers within the subterranean stream of 
lower San Juan Creek, which in turn prevents degradation to inland groundwater quality. The beneficial 
effect of inhibiting further intrusion into the subterranean stream of lower San Juan Creek exists 
independently from the other factors that contribute to reduction in the water yield of the groundwater 
system. Protecting the subterranean stream of lower San Juan Creek from seawater intrusion may 
increase the sustainable yield (that amount of water that may be perennially produced without an adverse 
physical effect) from the groundwater system. (Draft EIR Appendix 10.10.2, Figures 31, 48, 64, 80 and 96). 
See Section 3.0, Draft EIR Errata, regarding clarification of second to last paragraph of DEIR, p. 4.8-29, and 
last paragraph of DEIR, pp. 4.8-30. 

The reduced water production capacity of the subterranean stream of lower San Juan Creek is not caused 
by the outflow of fresh water induced by the slant wells alone, and only exists when combined with other 
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factors. As well, the induced flow of fresh water inhibits seawater intrusion and potentially enhances the 
safe yield of the subterranean stream of lower San Juan Creek. Because of this, the reduced yield of the 
subterranean stream of lower San Juan Creek caused, in part, by the outflow of fresh water resulting from 
the slant wells is not a significant adverse environmental effect. In sum, the underlying technical studies 
found no significant impact to groundwater quality and quantity in the subterranean channel as discussed 
in the Draft EIR (on pages 4.8-30 and 4.8-44, with clarifications shown in Final EIR Section 3, Draft EIR 
Errata). 

Further, both drought and groundwater pumping by diversion permit holders (SCWD and SJBA) contribute 
to the reduction in groundwater yield in the subterranean channel under San Juan Creek.  The DEIR states 
that the Project’s slant well pumping also contributes to this reduction in that it would reduce 
groundwater yield by 392 AFY.  (DEIR, p. 4.8-30). However, even without the Project, those two other 
conditions alone (without Project-induced out flow) will result in a reduction of 115 AFY from average to 
dry hydrologic conditions and 800 AFY from wet to dry hydrologic conditions (Table 1, 2, and 3 Appendix 
10.10.1).  

What is known to date about the hydrogeologic conditions at Capistrano Beach is provided in Appendix 
10.10.1.  The District agrees that, prior to proceeding with slant wells at Capistrano Beach Park, additional 
investigation at Capistrano Beach and subsea areas should be conducted, which is consistent with 
recommendations in the Project’s groundwater modeling studies and in the Draft EIR (such as Mitigation 
Measure BIO-3) which include offshore drilling, soil sampling, and water quality sampling.  The additional 
investigations would serve to characterize the offshore paleochannel near Capistrano Beach and to allow 
comparison with hydrogeologic conditions at Doheny Beach. 

Operating Scenarios of Cumulative Conditions 

Modeling scenarios simulating the cumulative effects of the SJWP and the Doheny Ocean Desalination 
Project have been discussed in Response L7-3 above, as well as Responses F2-8, -12, -15, 17, and -19.  The 
information provided demonstrates that the Doheny Desalination Project results in very little additional 
impacts on groundwater levels, lagoon levels, and surface water flow.  In combination with SJWP, future 
Project monitoring will become a part of Project operations as required through EIR Mitigation Measure 
BIO-4 and regulatory agency permitting conditions, including preparation of a Mitigation Monitoring and 
Reporting Plan (MMRP) to assess the impacts of construction and operation of the feedwater system. 

Response L7-8 

Refer to above response (L7-7) regarding existing baseline discussion. See also Master Response 4 
regarding slant viability and technology.  

Regarding the comment about the text on page 4.8-29 relating to the potential for interim pumping 
conditions, the referenced statement will be clarified in the Final EIR.  See Section 3.0, Draft EIR Errata.  

Slant well pumping will be conducted in phases as each well is completed and tested.  The data collected 
from water level responses from pumping as each well comes on line will be used to refine the focused 
groundwater model after each well installation. However, monitoring of groundwater level and quality 
will be conducted while pumping of the wellfield to remove iron and manganese is in operation to ensure 
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that water level and water quality changes do not cause harm to upstream users. Current analysis included 
in Appendix 4.2.3.1 indicates that under historical worst-case drought conditions (2014) in the period of 
record (1947-2014), groundwater levels under Scenario 1 will result in an additional 3.8 feet of additional 
drawdown from baseline conditions at SCWD GRF well and 0.8 feet at the Kinoshita well (see Figures 11 
through 22 of the technical response memo, provided as Final EIR Appendix 4.2.3.1). With the San Juan 
Watershed Project Phase 1C project, groundwater levels under Scenario 1 will result in an additional 
3.4 feet of additional drawdown from baseline conditions at the SCWD GRF well and 0.5 feet at the 
Kinoshita well.    

Refer to Response L6-5 for additional discussion and citations supporting the fact that the Project will 
reduce or eliminate seawater intrusion. With respect to usability of the groundwater, see Section 3, Draft 
EIR Errata. 

Response L7-9 

Refer to Response L6-5 for additional discussion regarding salinity gradient. The decrease in well capacity 
of 392 acre-feet-per-year (AFY) on average as stated on Draft EIR page 4.8-30 is due to a slight decrease 
in groundwater elevations, decreasing the saturated thickness and therefore well capacities. The small 
inland contribution of groundwater to the slant well screens will be brackish initially as shown by the 
typical groundwater quality at the SCWD GRF well.  Pumping at the coast using the slant well field will 
ensure a continuous seaward gradient since the cone of depression will be deepest offshore over the slant 
well screens (refer to Response L6-5 for additional discussion regarding the salinity gradient and seawater 
intrusion benefits of the Project). Therefore, in time, the inland groundwater contribution may freshen 
up. The seaward gradient will result in inhibiting seawater intrusion, especially during drought periods, 
when groundwater elevations are lowest inland from the lack of recharge, as well as lowered levels from 
dry season supply pumping. The technical modeling (see Appendix 10.10.1) confirms the Project’s 
potential draw on inland groundwater at approximately 6.6% under Scenario 1 conditions. Previous 
estimates of an inland draw of groundwater ranged from 4.2% to 6.3% depending on the scenario (see 
page 5 of Draft EIR Appendix 10.10.2), which has been clarified based on recent refinements to the model 
(Draft EIR Appendix 10.10.1) as well as differences in the specific proposed extraction scenarios. 
Therefore, the Draft EIR’s use of “5%” is appropriate as a generalization to the average of prior inland 
groundwater percentages, which does not conflict with more specific estimates based on current 
groundwater modeling. Refer to Response L7-10 regarding groundwater modeling once the Project 
becomes operational. With respect to the Draft EIR footnote 22 on page 4.8-30, this citation has been 
corrected (see Section 3, Draft EIR Errata). 

Response L7-10 

Monitoring of groundwater levels and water quality will be conducted as part of the on-going operations 
to refine the groundwater model and validate the aquifer responses and impact predictions (see 
Mitigation Measure BIO-4).  The purpose of on-going data collection and model refinement is to confirm 
or refine any potential decrease in upstream well capacities and any changes in water quality.  The 
percentage of inland water contributing to the slant well production will be determined by a mass balance 
calculation, taking into account volumes and Total Dissolved Solids levels of inland groundwater, ocean 
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water, and slant well production water. The calculation is shown in Section 4.1.3 of Appendix 10.10.1. In 
addition to EIR mitigation measures and regulatory agency permit conditions, the District is a member 
agency in the SJBA and as such is committed to address any groundwater basin management issues that 
should arise related to the Project or other operational activities, consistent with District and SJBA policies 
and programs such as the San Juan Basin Authority Adaptive Pumping Management Plan. 

The District will work with SJBA to address any water rights allocation issues that may arise in the future 
with respect to the SJBA Adaptive Management Plan, and as discussed in Response L6-10, to the extent 
water rights becomes an issue, the District is prepared to work with the State Board to either modify its 
existing water rights permit or seek additional water rights.  

Further, though frequently referred to as such, the “San Juan Basin” is not a groundwater basin.  It is part 
of the subterranean channel underlying San Juan Creek (refer to Response L6-10 for additional discussion 
regarding San Juan “Basin” in fact being a subterranean channel). 1  The water rights in that subterranean 
channel are surface water rights.  Refer to Response L6-10 and L7-7 regarding Project effects upon 
upstream groundwater wells. As a member of SJBA, the District is committed to monitoring water 
elevations and water quality in the subterranean channel and to doing its part to manage the water 
resources in the subterranean stream. 

Response L7-11 

The existence and impacts of the partial bedrock constriction as determined from recent investigations 
have been discussed in previous responses (see responses to San Juan Basin Authority L6-2, -3, -4, -5, -6 
and -17). A vertical well field was modeled as a part of the San Juan Basin Regional Groundwater Model 
Update and Seawater Extraction Barrier Impact presented as Appendix E of the San Juan Basin Authority 
Groundwater and Desalination Optimization Program Foundational Actions Funding Program Final 
Report.  Figure 38 shows a vertical well field near Highway 1 pumping 6,000 acre-ft/yr.  Pumping from the 
vertical well field at this rate which is approximately half the volume of Project Scenario 1 results in 
groundwater levels that are at about -20 feet below mean sea level in the area of the elevated bedrock as 
compared to slant well pumping water levels for Scenario 1 which are about +15 feet above mean (See 
Figure 14 GSSI March 2019 report). Although it is true that construction costs for slant wells are higher 
than for the vertical wells, the methods to construct are similar to vertical wells and have been proven 
over a range of projects (MWH, 2015). 2  

The current locations of the slant wellfield wellheads consider long-term coastal erosion within the 
available coastal erosion models. See, Master Response 4 regarding slant well technology. 

Response L7-12 

This is a closing remark that does not itself raise any environmental issues and requires no further 
response. 

1  See https://www.sjbauthority.com/programs.html (accessed June 6, 2019); see also, Permit for Diversion and 
Use of Water, Permit 21138, Application 30337 of South Coast Water District (filed March 24, 1995); see also, 
Permit for Diversion and Use of Water, Permit 21074 of San Juan Basin Authority (filed May 4, 1992). 

2  California American Water Slant Well Study Survey, prepared by MWH, dated October 2015. 
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SENT VIA E-MAIL AND USPS:  June 5, 2018 

rshintaku@scwd.org  

Rich Shintaku, PE 

Acting General Manager, Chief Engineer 

South Coast Water District 

31592 West Street 

Laguna Beach, CA 92561 

 

Draft Environmental Impact Report (Draft EIR) for the Proposed 

Doheny Ocean Desalination Project (SCH No.: 2016031038) 

 

The South Coast Air Quality Management District (SCAQMD) staff appreciates the opportunity to 

comment on the above-mentioned document.  The following comments are meant as guidance for the 

Lead Agency and should be incorporated into the Final EIR.  

 

SCAQMD Staff’s Summary of Project Description 

The Lead Agency proposes to construct an ocean water desalination facility of up to 15 million gallons 

per day (MGD) of potable drinking water (Proposed Project).  The Proposed Project would also include 

construction of a subsurface water intake system, an ocean water conveyance pipeline, a concentrate 

(brine) disposal system, a product water storage tank and distribution system, and offsite electrical 

transmission facilities.  Construction of the Proposed Project is expected to take approximately 38 

months.   

 

General Conformity Review and Determination 

In the Air Quality Analysis, the Lead Agency included a General Conformity review and analysis.  The 

conformity determination process is intended to demonstrate that a proposed Federal action will not: (1) 

cause or contribute to new violations of a national ambient air quality standard (NAAQS); (2) interfere 

with provisions in the applicable SIP for maintenance of any NAAQS; (3) increase the frequency or 

severity of existing violations of any standard; or (4) delay the timely attainment of any standard. 

 

The South Coast Air Basin (Basin) is designated as extreme non-attainment for ozone and serious non-

attainment for PM2.5.  To streamline the review process and to facilitate conformity determinations for 

projects in the Basin, two separate VOC and NOx general conformity budgets were established in the 

Final 2012 AQMP: 1 tons per day (tpd) of NOx and 0.2 tpd of VOC were set aside for this purpose every 

year, starting in 2013 until 2030.  SCAQMD has set up a tracking system for projects requiring 

conformity determinations on a first come first serve basis, whereby the project emissions are debited 

from the applicable set aside accounts until they are depleted. 

 

Should the Lead Agency have any questions related to the SCAQMD General Conformity review process 

and determination, the questions can be directed to Ms. Sang-Mi Lee, Program Supervisor, at 

slee@aqmd.gov.  

 

SCAQMD Permits  

Statewide Portable Equipment Registration is required for certain portable equipment used onsite for less 

than one year, and SCAQMD permit is required if onsite portable equipment is used for one year or more 

(California Health and Safety Code Section 41755).  In the event that implementation of the Proposed 

Project requires a permit from SCAQMD, SCAQMD should be identified as a Responsible Agency for 

Comment Letter L8
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the Proposed Project in the Final EIR.  Any assumptions used in the air quality analysis in the Final EIR 

will be the basis for permit conditions and limits.  For more information on permits, please visit 

SCAQMD webpage at: http://www.aqmd.gov/home/permits.  Questions on permits can be directed to 

SCAQMD’s Engineering and Permitting staff at (909) 396-3385. 

 

Conclusion 

Pursuant to California Public Resources Code Section 21092.5(a) and CEQA Guidelines Section 

15088(b), SCAQMD staff requests that the Lead Agency provide SCAQMD staff with written responses 

to all comments contained herein prior to the certification of the Final EIR.  In addition, issues raised in 

the comments should be addressed in detail giving reasons why specific comments and suggestions are 

not accepted.  There should be good faith, reasoned analysis in response.  Conclusory statements 

unsupported by factual information will not suffice (CEQA Guidelines Section 15088(c)).  Conclusory 

statements do not facilitate the purpose and goal of CEQA on public disclosure and are not meaningful or 

useful to decision makers and to the public who are interested in the Proposed Project.   

 

SCAQMD staff is available to work with the Lead Agency to address these issues and any other questions 

that may arise.  Please contact me at lsun@aqmd.gov if you have any questions regarding the enclosed 

comments. 

 

Sincerely, 

  Lijin Sun  
Lijin Sun, J.D. 

Program Supervisor, CEQA IGR 

Planning, Rule Development & Area Sources 
 

 

 

LS 

ORC180523-02 

Control Number 

 

1
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Letter L8 South Coast Air Quality Management District 
Lijin Sun, J.D., Program Supervisor 
June 5, 2018 

Response L8-1 

This comment letter provides general guidance from SCAQMD regarding CEQA compliance, and does not 
raise specific substantive issues regarding the adequacy of Draft EIR analyses. Comments regarding the 
General Conformity Review and Determination Process and SCAQMD permit process are noted for the 
record. Per Draft EIR Impact 4.2-2, the Project’s estimated construction and operational emissions would 
not exceed the applicable de minimis level for Orange County after implementation of Mitigation 
Measures AQ-1 through AQ-3. Therefore, additional general conformity analysis is not required, and a 
general conformity determination is not required. If it is determined through design advancement that 
the Project will require onsite portable equipment, as specified under California Health and Safety Code 
Section 41755, then the Project will comply with applicable permit requirements. 
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Andrew Brunhart 
General Manager 
South Coast Water District 
31592 West Street 
Laguna Beach, CA 92651 
 
 
SUBJECT: Draft Environmental Impact Report Comments 
 
 
Dear Mr. Brunhart, 
 
Thank you for the opportunity to comment on the Draft Environmental Impact 
Report (EIR) for the Doheny Desalination (Doheny Desal) Project.  SOCWA is a 
ten-member joint powers authority providing wastewater treatment, operation 
support and maintenance of two ocean outfalls.  South Coast Water District is 
one of the ten members of SOCWA.   
 
The mission of the SOCWA is to collect, treat, beneficially reuse, and dispose of 
wastewater in an effective and economical manner that respects the 
environment, maintains the public's health and meets or exceeds all local, state 
and federal regulations.  On of SOCWA’s ocean outfalls, the San Juan Creek 
Ocean Outfall (SJCOO) would need to be utilized for disposal of brine from the 
Doheny Desal facility.  SOCWA would like to highlight that the Doheny Desal 
Project is in alignment with the mission of SOCWA to respect the environment by 
proposing subsurface intake and comingled discharge that is the preferred 
technology of the State Water Resources Control Board in compliance with the 
California Ocean Plan. 
 
SOCWA recognizes constrained local supplies that limit the ability of the South 
Coast Water District (SCWD) to deliver drinking water supplies in times of 
emergency.  SOCWA supports the ability of SCWD to endeavor to complete the 
Doheny Desal facility to increase reliability in the South Orange County service 
area.  In addition, the Doheny Desal facility meets the Regional Water Quality 
Control Board’s (Region 9) Practical Vision by employing a strategy for achieving 
a sustainable local water supply.  SOCWA is supportive of the SCWD, through 
the Doheny Desal Project, to provide water resources in times of emergency and 
as a long-term water reliability strategy. 
 
 
 

Comment Letter L9

1
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In conclusion, SOCWA would like to commend the efforts by SCWD consulting 
staff who worked with staff from SOCWA for cooperation and consultation of 
NPDES permit related items.  As stated earlier, SOCWA is a joint powers 
authority and has four other member agencies who discharge effluent to the 
SJCOO.  It was important for SOCWA to discuss the implications of brine 
discharge to the SJCOO with SCWD consultants to ensure the protection of 
capacity rights and that water quality objectives are met through technical review 
of the proposed discharges in compliance with the California Ocean Plan.  
SOCWA appreciates the forthright responses and professionalism of the 
consultants in review of the Doheny Desal Project. 
 
Thank you again for the opportunity to comment. 
 
Sincerely, 
 

 
 
Betty Burnett 
General Manager, SOCWA 
 
 

1
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Letter L9 South Orange County Wastewater Authority 
  Betty Burnett, General Manager 
  (undated) 

Response L9-1 

Comments in support of the Project are noted for the record. The District appreciates the cooperation 
and collaboration with SOCWA, and continues to coordinate with SOCWA staff relative to the Project, 
SOCWA outfall, and associated permitting processes. 
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Letter L10 Southern California Regional Rail Authority, Metrolink 
Ron Mathieu, Planning Manager II 
August 6, 2018 

Response L10-1 

Introductory comments regarding the SCRRA and nearby rights of way and operations are noted. 

Response L10-2 

The proposed South Alignment for the conveyance pipeline would utilize trenchless construction to cross 
below the rail lines and highway to minimize impacts. Although the Draft EIR analyzes both the North and 
South alignments, the South Alignment is preferred and would be refined during the final feasibility 
analysis and design process. Earlier conveyance pipeline alignment studies (described in the Preliminary 
Design Report [PDR]) included consideration of following San Juan Creek, as suggested in this comment. 
However, this alignment was rejected as infeasible for several reasons: 1) major regulatory agency permit 
approvals would be required to trench along San Juan Creek with associated disruption of jurisdictional 
waters and sensitive habitat; 2) the bridge columns create severely constrained spaces to align the 
pipeline route; 3) using San Juan Creek could also conflict with planned San Juan Creek levee 
improvements and associated sheet piling which run at depth below ground; 4) using San Juan Creek 
would require additional agency approvals for right-of-way and easements, including from Orange County 
Public Works; and 5) other alignments were available that avoided these serious design and 
environmental issues. 

Response L10-3 

Exhibits 4.8-2 and 4.8-3 illustrate maximum flooding depths based on future conditions with flood control 
improvements in place. The analysis compares existing conditions (Exhibit 4.8-1) to the post-project 
condition, which are nearly identical. With virtually no change of existing conditions, the impact is less 
than significant. 

The District notes that Exhibit 4.8-2 is mistitled.  The title should read "Change in Flood Inundation, Existing 
Condition vs. Alternative 1," per Appendix 10.9 - Hydrology Study, as noted in Section 3, Draft EIR Errata.  
That means the flooding depths indicated in Exhibit 4.8-2 is the difference from Alternative 1 and the 
existing condition, so the depths over the site would be shallower with Alternative 1, given a 100-year 
flood.  Based on this, the Project would result in decreased flood depth in the railroad ROW. 

Response L10-4 

Comments regarding the Construction Traffic Control Plan (TCP) are noted. Mitigation Measure TRF-2 
notes that the TCP would be submitted for review and approval to each affected jurisdiction, which would 
include SCRRA. Issues and priorities identified by SCRRA will inform the TCP. Regarding project operations 
and long-term access to the site, page 3.0-36 identifies that site access will occur via the existing District 
access road. Section 4.13 (Transportation and Traffic, page 4.13-19) concludes that due to the small 
number of employees at the site (4-6 full-time personnel) and low traffic generation from employees and 
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deliveries, no operational improvements to roadways or intersections are warranted and no CEQA 
significance thresholds are triggered.  

With respect to fencing and safety, page 3.0-41 identifies that the perimeter of the site will be fenced. 
Compared to existing conditions at the desalination facility site, which contains vehicle storage and other 
uses that can attract an uncontrolled flow of visitors, the fenced project site will be a more controlled 
environment that would not attract or induce trespassing into the rail corridor. 

Response L10-5 

The District has considered potential impacts to the adjacent railroad right of way and other facilities. 
Please see Section 4.8 Hydrology and Water Quality and Response L10-3 above. The recommended site 
improvement in the Local Hazard Conditions and Drainage Study does not depend on improvements to 
the existing stormwater drainage facilities as these are being implemented by other agencies and are not 
included as a part of the project design. Even if the existing stormwater facilities are not upgraded, the 
Project will not significantly impact the adjacent railroad right of way. 

Response L10-6 

Section 9.0, References, lists all reference documents used or consulted in the preparation of the Draft 
EIR. It is noted that SCRRA would be an appropriate source for information and engineering standards and 
encroachment procedures associated with elements of project design and permitting. 

Response L10-7 

The PDR considered a series of design alternatives (Appendix 10.1) that informed the Draft EIR Project 
Description.  Refer to Response L10-2 above regarding the use of trenchless construction to avoid impacts. 
Alternative 1, No Project, would achieve none of the project objectives and therefore is not a viable 
alternative to the project. Pages 5.0-16 and 5.0-17 of the DEIR identify Alternative 5 (Seawater Intrusion 
Minimization [DSB Only]) as the environmentally superior alternative as it could avoid or reduce impacts 
of the Project. The Project as proposed provides a wider range of slant well locations and flexibility for the 
final design; however, the DEIR discloses that Alternative 5 could be considered by the District, pending 
further consultation with State Parks and other regulatory agencies and stakeholders. 
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Organization Comment Letters 

O1 CURE 
O2 Nature Commission 
O3 Orange County Coastkeeper 
O4 Sierra Club 
O5 South Laguna Civic Association 
O6 Surfrider Foundation 
O7 CURE - Late Receipt 
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Exhibits D-H of the CURE comment letter 

(O1) are contained at the end of this Final 

EIR (Attachment A – Comment O1 

Attachments D-H), as these are 

documents provided by the commenter, 

and therefore part of the environmental 

record, but they do not raise specific 

issues regarding EIR adequacy.  

These attachments include: 

• Exhibit D – Water Well Standards 

• Exhibit E – Water Well Standards 

• Exhibit F – IDA Technical Paper (Dennis Williams, 2015) 

• Exhibit G – Extended Pumping and Pilot Test (MWDOC, 2014) 

• Exhibit H – CalEEMod User Manual (2017) 
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Letter O1 CURE 
Tanya Gulesserian 
August 6, 2018 

Response O1-1 

Introductory comments, summary of the Project description and references to various Draft EIR reviewers 
are noted for the record. All attachments to the comment letter have been received. As the specific 
comments in the letter re-state the comments in the attachments, responses to the letter also fully 
respond to the attachments. The request for recirculation is discussed in Response O1-22. 

Response O1-2 

Commenter’s statement of interest is noted for the record. 

Response O1-3 

Please see Master Response 1 regarding the Project Description. Commenter provides general 
information about CEQA requirements and lead agency responsibilities. The specific comments and 
responses related to the Project Description are discussed further below. 

Response O1-4 

Please see Master Response 1 regarding the nature and extent of the Project Description and Master 
Response 2 regarding the Local (or Phase 1) Project (up to 5 MGD) versus the Regional Project. The DEIR 
is clearly identified as a Program EIR pursuant to CEQA Guidelines §15168, with the Local Project 
addressed at a project-level environmental analysis and the Regional Project addressed programmatically. 
On pages 2.0-2 and 4.0-3 through 4.0-5, the DEIR explains why a Program EIR is appropriate. The comment 
does not provide any substantial evidence to refute these reasons. 

The Local Project stands independent of and does not require nor ensure construction of the Regional 
Project. The District is only considering approval of the Local Project and any related permits or approvals 
will only be for the Local Project. The Regional Project is addressed to the extent potential future 
expansion is reasonably foreseeable, but at this time there are no specific regional project partners in 
place, no financing, and no known end users and related potential additional infrastructure. Although 
certain Local Project components may be constructed to accommodate potential future use with a 
Regional Project, this is to reduce or avoid environmental impacts. Should future expansion be approved, 
any future expansion beyond 5 MGD will require separate CEQA review, separate regulatory permitting, 
and could not occur without additional infrastructure such as additional slant wells. 

Response O1-5 

Regarding the Project’s lifespan and future decommissioning of the slant wells, the Project’s operational 
lifespan does not have a planned end date. The commenter’s citation of DEIR page 4.6-16 and 4.6-17 
regarding “an assumed 30-year operational life” of the Project is referring to the amortization of 
construction emissions over this time period for purposes of calculating greenhouse gas emissions 
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pursuant to SCAQMD methodology, and the inputs required for the CalEEMod emissions model. The 
project lifespan is not defined or estimated by this modeling input.  Please also see Master Response 1, 
and Responses F2-3, F2-8 and F2-9 regarding the issue of project lifespan. 

The commenter correctly notes footnotes (Footnote 31 and 32) of the reports, which provide an 
evaluation of the loss of well efficiency and potential for clogging in the Doheny Test Slant Well. As 
reported, the Doheny Test Well was not completely developed. Development traditionally is 
accomplished by pumping a well 1.5 times the anticipated pumping rate using a well development pump 
to remove the fine sediments in the aquifer around the well screen. The Test Slant Well was not designed 
to include a pump chamber to accommodate a large enough pump. Incomplete development can lead to 
well clogging from fine material that are not removed from the well during development. The lessons 
learned from the Doheny Test well were applied to the test slant well for the Monterey Peninsula Water 
Supply Project (MPWSP) in 2014 by including the appropriately sized pump chamber to allow complete 
development of the test slant well. Continuous pumping between May 2016 and February 2018 showed 
a stable to slightly increasing specific capacity (well discharge volume divided by the water level 
drawdown in the well).  

The fully developed test slant well at MPWSP showed no evidence of clogging as specific capacities 
remained stable to slightly increase over the long-term testing period. These design improvements will be 
included in the full-scale Doheny Slant Wells, including an appropriately sized pump chamber, and 
complete development of the well (DEIR, Section 3.4.2). However, as is standard practice with vertical 
wells used for water supply, periodic re-development (maintenance) of the slant wells is recommended 
to maintain the highest efficiency. 

For additional information regarding slant well operations, testing, performance and applied technology, 
see Master Response 4.  

The Draft EIR assumes that the Project facilities will require routine repair and maintenance over time, 
including routine replacement of certain components (such as RO membranes) and possibly emergency 
repair and maintenance, typical of major water treatment facilities. Project facilities will continue to be 
subject to the Mitigation Monitoring and Reporting Program, regulatory permit conditions and applicable 
local, state and federal laws and regulations. The District is not aware of nor has any evidence been 
presented that would suggest a new or more severe environmental impact from continued Project 
operation, other than what is addressed in the DEIR. If for any reason a well or wells require abandonment 
or replacement during the ongoing operation of the Project, such actions may require an amendment to 
previously issued permits (which may or may not trigger supplemental environmental review), and/or 
would be governed by existing laws and regulations currently in place to prevent environmental impacts, 
such as California Well Standards, Sections 20-23. The current concept includes a standby well, which 
would be available to put in operation if other wells are offline for maintenance or replacement. This 
flexibility ensures that if a well or wells are off-line the operational life of the project is not compromised. 

Slant well decommissioning is not part of the proposed Project. However, if decommissioning were 
necessary for any reason, that process would include removing the submersible pump and down-hole 
instrumentation, and video recording the well to verify that it is clean. If needed, the well is airlifted clean, 
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a standard industry practice that uses air for cleaning.  The well casing is then cut and removed with a 
minimum 10-foot of cover. The well is tremie grouted full with neat cement grout as the casing is being 
pulled. The process is not prolonged or intensive. The Phase 3 Extended Pumping and Pilot Plant Testing 
test slant well at Doheny State Beach, which operated for 18 months between 2010 and 2012, was 
recently decommissioned. Decommissioning of the 350-foot test slant well took 10 days. It is anticipated 
that decommissioning of a full-scale (up to 1,000-foot) slant well would take 15 days. Decommissioning 
would require the use of a drill rig, backhoe, pipe trailer, and pick-up trucks, and would proceed during 
daylight hours only to avoid noise or other impacts to adjacent properties.   

With respect to “decommissioning” other components of the project, please see above response. There 
is no planned end date to the functional life of the Project.  CEQA does not typically require analysis of 
“decommissioning” other types of projects, such as residential and commercial development, as such an 
analysis would require a great deal of speculation regarding future environmental conditions and project 
lifespans that simply cannot be known. 

Response O1-6 

General comments regarding CEQA requirements are noted for the record. The comments do not provide 
any specific issue with the DEIR adequacy and therefore no specific response is required. The specific 
comments and responses related to analysis and mitigation of impacts are discussed further below. 

Response O1-7 

The commenter cites multiple court decisions as evidence that the proposed Project must complete a 
quantified Health Risk Assessment (HRA) with dispersion modeling. The decisions cited by the commenter 
involved large stationary source projects, and the commenter does not identify how the court decisions 
are relevant or applicable to the Project. As shown below, the court cases cited do not involve project 
types, pollution sources, or a magnitude of emissions that are representative of the proposed Project. 

Communities for a Better Environment v. South Coast Air Quality Management District 

The project was a diesel fuel manufacturing facility’s request to produce ultra-low sulfur diesel. 
Central to the case was that the lead agency improperly relied on a baseline level of permitted 
emissions which did not reflect existing physical conditions, thereby underestimating the level of 
operational nitrogen dioxide emissions that would occur under the proposed project. As stated in 
the decision, “In all other respects, the SCAQMD properly exercised its discretion in concluding 
that the project would not have a significant adverse environmental impact.” 

 Communities for a Better Environment v. City of Richmond 

The project was a proposed upgrade of manufacturing facilities at an existing refinery to process 
a wider variety of crude oil from a wider variety of sources. Respondents expressed concern that 
heavier, lower-quality crude requires more intensive processing and is inherently more polluting, 
creating serious public health risks, including increased releases of selenium, mercury, sulfur flare 
gas, greenhouse gases, particulate matter, and the greater likelihood of upsets, which lead to 
emergencies and flaring. The court found that the EIR did not “address the public health or other 
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environmental consequences of processing heavier crude, let alone analyze, quantify, or propose 
measures to mitigate those impacts.” 

Bakersfield Citizens for Local Control v. City of Bakersfield 

The projects at issue were two proposed shopping centers within 3.6 miles of each other, each 
with a proposed 220,000-square-foot Walmart Supercenter. The EIR for each project identifies 
that the respective projects would have significant and unavoidable adverse impacts on air 
quality. At issue for air quality was a lack of cumulative impact analysis that accounted for both 
shopping centers. As stated in the decision, “…neither EIR acknowledges the health consequences 
that necessarily result from the identified adverse air quality impacts,” and, “health impacts 
resulting from the adverse air quality impacts must be identified and analyzed in the new EIRs.” 

Berkeley Keep Jets Over the Bay Com. v. Bd. of Port Comrs 

The project consisted of the Port of Oakland’s airport development plan for the Oakland 
International Airport, which was a multifaceted, long-range expansion proposal for the airport 
that would provide increased capacity for both air cargo and passenger operations. The court 
found that the EIR failed to use the most recent California Air Resources Board (ARB) speciation 
profile in estimating toxic air contaminants (TAC) emissions from jet aircraft, and did not support 
its decision to not evaluate the health risks associated with the emissions of TAC’s with meaningful 
analysis. 

The projects involved in court cases cited by the commenter are not relevant to the project type, 
emissions sources, or magnitude of emissions for this Project. Additionally, the court cases do not 
recommend or require that all projects analyzed under CEQA complete a quantitative HRA with dispersion 
modeling. Instead, the decisions require that EIRs provide meaningful analysis of potential impacts, and 
correlate health risks and environmental effects of adverse impacts identified. The project EIR does 
identify potential public health risks and environmental impacts of air pollutants (Draft EIR pages 4.2-4 
through 4.2-8), and analyzes the project’s potential air quality impacts, as required under CEQA (Draft EIR 
pages 4.2-20 through 4.2-34). 

Potential for health risk from TACs is a complex interaction of pollutant type, concentration, exposure 
pathways, and exposure duration. Dr. Fox (in Exhibit A to this comment letter) states that projects with 
construction lasting more than 2 months are required to complete a quantitative Health Risk Analysis with 
dispersion modeling, citing modeling guidance from the OEHHA’s 2015 Air Toxics Hot Spots Program Risk 
Assessment Guidelines; Guidance Manual for Preparation of HRAs. The 2015 Air Toxics Hot Spots Program 
Guidance Manual was prepared pursuant to the Air Toxics Hot Spots Information and Assessment Act to 
assist preparation of HRAs for permitting new or modified stationary sources. In contrast to the 
commenter’s statement, the 2015 guidance does not state or ‘require’ that all projects or construction 
activities that would last 2 months or more complete a quantitative HRA, but instead provides modeling 
guidance for projects where the lead agency has decided to complete a quantitative HRA. As stated in the 
2015 guidance, “local air pollution control districts sometimes use the risk assessment guidelines for the 
Hot Spots program in permitting decisions for short-term projects.” There is no currently adopted or 
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proposed statewide or local guidance that identifies the specific parameters for which a construction 
project would warrant preparation of a quantified HRA. Instead, decisions to prepare a quantified HRA for 
construction-generated health risks are assessed on a case-by-case basis. The Project EIR identifies the 
types and locations of off-site receptors, their distance to construction activity, the duration of the 
construction period, quantity and types of diesel-fueled equipment, hours of use, and location of use. 

The commenter misconstrues the Project’s construction activity and duration, simplistically stating that 
construction activity will be in proximity to sensitive receptors for 20 months and 18 months for Phase 1 
and Phase 2, respectively. However, construction would occur both on the site of the desalination plant 
and throughout the project-wide delivery area. While some project construction activities would occur in 
close proximity, many construction activities would not. Therefore, project construction would expose 
sensitive receptors at different locations, at different times, and in different durations of emissions. For 
example, receptors along the Project’s proposed raw water conveyance alignments would be exposed to 
emissions for only the duration of pipeline construction near their individual location. For example, HDPE 
pipeline construction in existing roadways typically proceeds at roughly 500 linear feet of pipeline per day. 
Given this linear nature of pipeline construction, exposure duration of any individual receptor is limited. 
In addition, a review of the anticipated construction schedule and activity provided in Draft EIR Appendix 
10.3 for modeling purposes (Air Quality and Greenhouse Gas Calculations) shows the majority of the 
diesel-fueled off-road construction equipment activity would occur for slant well drilling and 
development, located at multiple locations along the shore and largely away from sensitive receptors. 
Please see Section 3, Draft EIR Errata regarding Section 3.6, Construction Schedule, for clarifying details 
regarding construction scheduling and assumed equipment usage. 

Furthermore, the construction-period emissions estimates conservatively overestimate equipment 
emissions from the Project’s onsite construction by using CalEEMod’s full default ‘building construction’ 
equipment fleet for each individual building, electrical equipment installation, and mechanical equipment 
installation. Not only is the equipment type, quantity, and use in the model defaults higher than what is 
required for those construction components, but the emission analysis conservatively assumes no 
‘sharing’ of equipment between each individual building on the Project site. Even with this conservative 
data in the CalEEMod emissions model, the data does not support preparation of a quantitative HRA for 
this project.  

Dr. Fox states, “based on my experience, I expect that cancer health impacts from (diesel particulate 
matter) DPM may be significant.” However, Dr. Fox provides no evidence, such as example cases, 
parameters of other projects that have generated significant cancer health impacts, to support that 
statement. Per CEQA Guidelines Section 15384(b), substantial evidence shall include facts, reasonable 
assumptions predicated upon facts, and expert opinion supported by facts. Dr. Fox’s statement is opinion 
that is not supported by facts and, therefore, does not constitute substantial evidence. 

Concerning evaluation of cumulative air quality and health impacts of construction, Dr. Fox states that the 
DEIR fails to evaluate construction emissions with, “countless other construction projects elsewhere in 
the air basin.” The Draft EIR Section 4.0.4 describes the planned and future projects within the project 
area considered in the cumulative impact analysis, including growth contained in the City of Dana Point’s 
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General Plan and the Doheny State Beach General Plan, among others. Table 4-1 of the Draft EIR 
summarizes cumulative projects and project summaries. The EIR incorporates by reference the City of 
Dana Point General Plan Final EIR and SCAG’s 2016 RTP.SCS Program and Final EIR. The Air Quality section 
evaluates the Project’s construction emissions against the SCAQMD’s regional thresholds of significance, 
localized significance thresholds (LSTs), and qualitatively evaluates DPM emissions. The SCAQMD’s 
regional thresholds of significance are based, in part, on the Federal New Source Review regulations, 
which take into account the area’s nonattainment designation and severity. In other words, the SCAQMD 
considered the emission levels for which a Project‘s individual emissions would be cumulatively 
considerable in developing the thresholds of significance for air pollutants. If a project exceeds the 
identified significance thresholds, its emissions would be cumulatively considerable, resulting in 
significant adverse air quality impacts to the region‘s existing air quality conditions. Therefore, the design 
and structure of analyzing construction-generated regional pollutants is cumulative in nature. 

As stated by the SCAQMD, LSTs represent the maximum emissions from a project that are not expected 
to cause or contribute to an exceedance of the most stringent applicable federal or state ambient air 
quality standard, and are developed based on the ambient concentrations of that pollutant for each 
source-receptor area and distance to the nearest sensitive receptor. To generate a cumulative impact, 
another construction project would have to occur at the same time and in close proximity to the project 
and/or the identified sensitive receptor. The nearest receptor to Project preliminary site work or 
expansion site preparation, which are the two phases subject to the LST analysis, would be the Del Obispo 
Community Park, as identified in the Draft EIR Appendix 10.3 (Air Quality and Greenhouse Gas 
Calculations). There are no other known construction projects that would be occurring within the same 
timeframe and in proximity to the Del Obispo Community Park. Therefore, the project’s construction 
would not be contributing to a cumulative LST impact at the affected receptor location.  

Similarly, cumulative DPM impacts are dependent on proximity, size, and duration, with risk of adverse 
health effects diminishing with distance. As described in RTC 01-7, above, construction would occur at 
different locations and at different times. The cumulative projects identified either have unknown 
construction timeframes or would be located at distance from the Project’s construction activity; 
therefore, there would not be an anticipated significant cumulative DPM impact.  

Dr. Fox’s recommended mitigation, suspending construction activities during smog alerts, does not 
mitigate construction-generated DPM emissions, as smog is primarily an ozone issue, a different pollutant 
than DPM with different health effects. California regulation currently requires heavy-duty diesel vehicles 
to limit idling to 5 minutes or less. Additionally, ARB’s In-Use Off-Road Diesel-Fueled Fleets Regulation has 
5-minute idling limits for off-road equipment as well as labeling, emissions controls, performance 
standards, record-keeping, and reporting requirements that apply to large, medium and small fleets. Dr. 
Fox’s other recommended measures, using alternative-fueled equipment and purchasing local GHG 
offsets that provide PM2.5 benefits, may reduce or avoid DPM emissions. However, DPM is already 
identified under Impact 4.2.4 in DEIR Section 4.02 as a less than significant impact. Under CEQA, mitigation 
measures applied to reduce impacts determined to be significant (CEQA Statute Section 21002.1). 
Measures included to reduce or avoid impacts that are not significant are considered avoidance or 
minimization measures. Mitigation measures are not required or warranted for impacts that are 
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determined to be less than significant. Please note, Mitigation Measure AQ-1, which requires cleaner Tier 
4 engines for construction equipment to reduce identified NOX impacts to less than significant, further 
minimizes equipment-generated DPM. The District can rely upon its technical experts regarding 
desalination facility construction and operation and associated environmental impacts. The District’s 
desalination program management firm, GHD, is an internationally recognized expert in desalination 
design, construction and operation, and was actively involved in the successful design and construction 
of the Carlsbad desalination facility. The District’s slant well design firm, GEOSCIENCE Support Services, is 
a recognized expert in slant well design, construction and operation, having successfully designed and 
overseen construction and operation of slant wells at Doheny State Beach and in the City of Marina. The 
District is not aware of any significant public health impacts that occurred as a result of constructing the 
50 MGD Carlsbad Desalination Plant or at either of the two slant well locations. The Doheny State Beach 
test slant well was constructed near the North Beach lifeguard towers with beach use continuing during 
construction. The District is not aware of any beach user health, noise or odor complaints during slant well 
construction and operation. 

Criteria Pollutant Health Impacts 

As previously discussed, localized effects of on-site Project emissions on nearby receptors were found to 
be less than significant. The LSTs represent the maximum emissions from a project that are not expected 
to cause or contribute to an exceedance of the most stringent applicable NAAQS or CAAQS. The LSTs were 
developed by the SCAQMD based on the ambient concentrations of that pollutant for each SRA and 
distance to the nearest sensitive receptor. The ambient air quality standards establish the levels of air 
quality necessary, with an adequate margin of safety, to protect public health, including protecting the 
health of sensitive populations such as asthmatics, children, and the elderly. As shown above, Project-
related emissions would not exceed the LSTs, and therefore would not exceed the ambient air quality 
standards or cause an increase in the frequency or severity of existing violations of air quality standards. 
Therefore, sensitive receptors would not be exposed to criteria pollutant levels in excess of the health-
based ambient air quality standards. 

Response O1-8 

Regarding the assessment of odor impacts, the impact criteria under CEQA at the time of release of the 
DEIR to the public was, “e) Create objectionable odors affecting a substantial number of people?”1 Dr. Fox 
does not provide evidence substantiating the assertion that a noticeable odor would be identifiable at 
1,000 feet from the edge of construction. Dr. Fox states that her experience is “at construction sites,” but 
provides no evidence of that experience. Instead, the commenter provides anecdotal evidence from an 
unnamed construction project. Although Dr. Fox provides what is represented as an expert opinion, she 
does not support that opinion with facts. Per CEQA Guidelines Section 15064(f) states: 

1  After release of the DEIR to the public, CEQA Guidelines, Appendix G, III.(e) was amended to now ask if a project would “[r]esult 
in other emissions (such as those leading to odors adversely affecting a substantial number of people?” Even with this revision, 
the DEIR’s analysis still applies because the threshold of significance and analysis methodology remain the same. 
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“(4) The existence of public controversy over the environmental effects of a project will not 
require preparation of an EIR if there is no substantial evidence before the agency that the project 
may have a significant effect on the environment. 

(5) Argument, speculation, unsubstantiated opinion or narrative, or evidence that is clearly 
inaccurate or erroneous, or evidence that is not credible, shall not constitute substantial evidence. 
Substantial evidence shall include facts, reasonable assumptions predicated upon facts, and 
expert opinion support by facts.” (emphasis added) 

As evidence of potential impacts and possible mitigation measures, Dr. Fox identifies the Phillips 66 
Company Rail Spur Extension and Crude Unloading Project EIR, which quantified odor impacts and 
application of mitigation. The Phillips 66 project includes a rail spur and cured oil unloading facility and 
associated above-ground pipelines. The Phillips 66 project’s main source of odor, fugitive crude oil vapor 
from equipment leaks, is not applicable or relevant to the proposed Project. Similarly, Dr. Fox states that 
“clouds of chemicals” could “travel downwind for miles and drift into heavily populated areas.” However, 
a review of the literature cited, Digging Up Trouble by the Union of Concerned Scientists, does not support 
the statement. 

The commenter states that “the only way to conclude that odor impacts are insignificant is to use air 
dispersion modeling to estimate ambient concentrations of DPM at nearby sensitive receptors and 
compare the resulting concentrations to DPM odor thresholds.”  However, quantitative assessment of 
odor concentrations through dispersion modeling is not “the only way” to conclude odor impacts are less 
than significant; indeed, dispersion modeling of odor is not typical or common in environmental analyses, 
or even recommended by the SCAQMD. In fact, SCAQMD’s adopted threshold of significance for odor is 
that a significant impact exists if a “Project creates an odor nuisance pursuant to SCAQMD Rule 402.”  Rule 
402 provides that a person shall not discharge such quantities of air contaminants which, “cause injury, 
detriment, nuisance, or annoyance to any considerable number of persons or to the public, or which 
endanger the comfort, repose, health or safety of any such persons or the public, or which cause, or have 
a natural tendency to cause, injury or damage to business or property.” As described in Draft EIR Impact 
4.2-5, odor from Project construction and operation would not affect a substantial number of people. 
Therefore, the Project would not generate a substantial odor impact. 

Similarly, CEQA does not require mitigation for all impacts, only impacts that are determined by the lead 
agency to be significant. Mitigation, even if readily available, is not required for impacts that are 
determined to be less than significant. The Project minimizes typical construction and operational odor 
by siting above-ground facilities at an existing industrial site owned by the District (with considerable 
separation from sensitive receptors as noted in the DEIR) and at Doheny State Beach where construction 
activities are limited in duration. The EIR analyzes and discloses the Project’s potential to generate a 
significant odor impact during construction, to the extent required and appropriate under CEQA. 

Response O1-9 

Dr. Fox, in support of CURE’s comments, provided speculative argument, argument unsupported by facts, 
and unsupported anecdotal evidence that has not been demonstrated to be representative of the Project. 
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Dr. Fox provides no factual evidence to support claims that significant amounts of PM10, PM2.5, valley 
fever or silica dust would be released; therefore, such claims provided are unsubstantiated and do not 
constitute substantial evidence. Construction emissions were properly analyzed consistent with SCAQMD 
recommendations and are fully disclosed in Draft EIR Section 4.2, Air Quality. 

Dr. Fox states that calculations she has provided “in other cases” “frequently exceed the PM10 and PM2.5 
thresholds.” However, Dr. Fox does not provide those calculations, identify the parameters of the other 
cases, or provide a rationale as to how those cases would be representative of the proposed Project. 
Therefore, the commenter does not provide substantial evidence that the Project may generate a 
significant level of PM10 or PM2.5. 

Dr. Fox identifies that the CalEEMod model does not estimate fugitive dust from windblown sources such 
as storage piles, inactive disturbed areas, and off-road vehicle travel. As identified in the CalEEMod User’s 
Guide, this approach is consistent with approaches taken in other comprehensive models. Per the 
CalEEMod User’s Guide, Appendix A (Calculation Details): 

The program calculates fugitive dust associated with the site preparation and grading phases from 
three major activities: haul road grading, earth bulldozing, and truck loading. As recommended 
by SCAQMD, the fugitive dust emissions from the grading phase are calculated using the 
methodology described in USEPA AP-42. 

Dr. Fox states that fugitive windblown dust must be calculated for storage piles, inactive disturbed areas, 
and off-road vehicle travel using AP42 emission factors. AP42 Section 13.2 (Fugitive Dust Sources) was 
reviewed for applicability. Of the emission factors, AP42 13.2.5 (Industrial Wind Erosion) and 13.2.2 
(Unpaved Roads) are potentially applicable. AP42 13.2.5 contains emission factors and calculations for 
estimating dust emissions from wind erosion of open aggregate storage piles and exposed areas within 
an industrial facility. However, the calculations require specific details that cannot be known at this time, 
such as storage pile shape. Furthermore, AP42 13.2.5 provides that, “aggregate material surfaces are 
characterized by finite availability of erodible material (mass/area) referred to as the erosion potential. 
Any natural crusting of the surface binds the erodible material, thereby reducing the erosion potential. 
Additionally, AP42 13.2.2 requires specifics such as vehicle miles traveled over unpaved surfaces, which 
are unknown for the proposed construction site. 

SCAQMD Rule 403, Fugitive Dust, requires adherence to strict dust control performance standards and 
implementation of specific dust control best available control measures (BACM). Rule 403 requires, 
among other things, that no person shall cause or allow emissions of fugitive dust from any active 
operation, open storage pile, or disturbed surface area such that: (A) the dust remains visible in the 
atmosphere beyond the property line of the emission source; or (B) the dust emission exceeds 20 percent 
opacity (as determined by the appropriate test method included in the Rule 403 Implementation 
Handbook), if the dust emission is the result of movement of a motorized vehicle. The rule also requires 
that no person shall conduct active operations without utilizing the applicable BACM for each fugitive dust 
source type, including (but not limited to) stabilizing stockpiled materials, staging areas, all off-road traffic 
and parking areas, and established haul routes. Rule 403 BACM have control efficacies of up to 90 percent 
depending on source and measure implemented (SCAQMD 2007).  
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Therefore, not only would it be speculative and inappropriate to utilize the AP42 emission factor guidance 
sheets for calculation of fugitive dust from wind erosion of storage piles, open area, and vehicle travel, 
but would also be inconsistent with emissions modeling procedures for projects under CEQA. Additionally, 
implementation of SCAQMD Rule 403, which is required, is highly effective at minimizing potential fugitive 
dust emissions from these sources.  

Dr. Fox states that windblown dust from disturbed soils are of particular concern due to the Santa Ana 
Winds that occur in the area; that high wind events could entrain significant amounts of soil and the 
emissions analysis should account for risk of high wind events. Neither the SCAQMD nor the ARB require 
or recommend project-level CEQA analysis of potential construction-period fugitive dust emissions during 
maximum high-wind natural events such as Santa Ana winds. Instead, the SCAQMD recommends that, if 
site-specific dispersion modeling is conducted, the maximum daily average wind speeds from 
meteorological data be used (SCAQMD 2005).  

As stated above, SCAQMD Rule 403 is required and highly effective at minimizing the potential fugitive 
dust emissions.  In addition, the rule provides contingency measures and record keeping to be 
implemented during high wind events where instantaneous winds greater than 25 miles per hour occur. 
Implementation of SCAQMD Rule 403 is required, with project-level enhanced enforcement through 
Mitigation Measure AQ-3 and would reduce potential construction-period fugitive dust impacts to less 
than significant levels. 

The DEIR emissions analysis follows the SCAQMD’s guidance. Calculating construction-period fugitive dust 
emissions using AP-42 would not be accurate to the conditions under regulatory requirements of 
SCAQMD’s Rule 403. SCAQMD Rule 403 requires fugitive dust control measures to be implemented that 
substantially reduce emissions of fugitive PM10 and PM2.5 from graded areas, storage piles, and off-road 
travel. SCAQMD Table XI-A, Fugitive Dust Mitigation Measures, Construction and Demolition, includes (but 
is not limited to) the following required measures (control factor in parenthesis). These measures are 
consistent with Mitigation Measure AQ-3 on pages 4.2-28 and 4.2-29.  

• All unpaved demolition and construction areas shall be wetted at least three times daily during 
construction, and temporary dust covers shall be used to reduce dust emissions and meet SCAQMD 
District Rule 403 requirements (36-61 percent). 

• The owner or contractor shall keep the construction area sufficiently dampened to control dust 
caused by construction and hauling, and at all times provide reasonable dust control of areas subject 
to windblown erosion (36 to 61 percent). 

• All loads shall be secured by covering or use of at least two feet of freeboard to avoid carry-over (91 
percent). 

• All materials transported offsite shall be either sufficiently watered or securely covered (91 percent). 

• All earthmoving or excavation activities shall be discontinued during period of high winds (i.e., greater 
than 25 mph) to prevent excessive amounts of fugitive dust generation (98 percent). 
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• All equipment shall be properly tuned and maintained in accordance with manufacturer’s 
specifications. 

• General contractors shall maintain and operate construction equipment to minimize exhaust 
emissions. During construction, trucks and vehicles in loading and unloading queues will have their 
engines turned off after five minutes when not in use. 

• Construction activities will be phased and scheduled to avoid emission peaks, and equipment use will 
be curtailed during second-stage smog alerts. 

• All areas where construction vehicles are parked, staged, or operating shall be visibly posted with 
signs stating “No idling in excess of 5 minutes.” 

• Catalytic converters shall be installed on all heavy construction equipment, where feasible. 

• Deliveries will be scheduled during off-peak traffic periods to reduce trips during the most congested 
periods of the day. 

Furthermore, Mitigation Measure AQ-3 enhances compliance with Rule 403 requirements and includes 
such measures as hydroseeding or applying soil stabilizers to inactive construction areas. Because of the 
above items, it is not common, nor recommended by the SCAQMD to separately quantify fugitive dust 
emissions from storage piles and fugitive dust from off-road travel for typical construction projects. 

According to the Centers for Disease Control (CDC), Valley Fever is highly endemic to the southern Central 
Valley, established as endemic in the remainder of the Central Valley, and suspected as endemic in the 
Project area. Surveillance for Valley Fever shows the average incidence of valley fever for Orange County 
was between 0 and 5.9 per 10,000 individuals (CDC 20182). Prevention for exposure to Valley Fever 
includes reducing the amount of exposure to disturbed soils. As identified above, compliance with 
SCAQMD Rule 403 is required and substantially reduces fugitive dust emissions from construction sites. 
With a very low local incidence of Valley Fever, and implementation of fugitive dust control measures, the 
potential exposure of construction workers to Valley Fever is less than significant. 

The amount of soil movement was appropriately incorporated into the emissions analysis through the 
volume of soils movement and the grading duration. Dr. Fox states that the soil conditions will require 
“more aggressive use” of construction equipment but provides no factual evidence to support that 
conclusion. Furthermore, Dr. Fox states that the “default emission factors” should be adjusted to increase 
emissions for “these portions of the site.” Dr. Fox provides no factual evidence that either the default 
emission factors (i.e., the tailpipe emission rates) or the load factors (i.e., ratio of the actual output to the 
maximum output of a piece of equipment) should be adjusted or by what amount. 

The commenter states that the mitigation measures “do not include any method to validate that the 
construction equipment is emitting at the levels assumed in the DEIR and recommends the use of Portable 

2  Center for Disease Control (CDC). 2018. Coccidiodomyosis Valley Fever Maps. Website 
https://www.cdc.gov/fungal/diseases/coccidioidomycosis/maps.html. Accessed November 6, 2018. 
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Emission Measurement Systems to verify tailpipe emissions.” DEIR Mitigation Measure AQ-1 requires the 
following: 

• All off-road diesel-powered construction equipment greater than 50 horsepower must meet EPA-
certified Tier 4 emissions standards, 

• All construction equipment be outfitted with Best Available Control Technology (BACT) devices 
certified by the California Air Resources Board (ARB) to achieve emissions reductions that are no less 
than what would be achieved by a Level 3 diesel emissions control strategy. 

• A copy of each unit’s certified tier specification, BACT documentation, and ARB or SCAQMD operating 
permit shall be provided at the time of mobilization of each applicable unit of equipment. 

Verification of tailpipe emissions occurs at engine certification. Per the ARB, requirements for off-road 
compression-ignition engine certification include provisions for demonstrating compliance with the 
applicable emission standards using specific test procedures, as well as emission labeling and warranty 
obligations. Furthermore, all self-propelled off-road diesel vehicles 25 horsepower (hp) or greater used in 
California are subject to the Regulation for In-Use Off-Road Diesel Fueled Fleets (Off-Road regulation), 
which requires (in part): 

• limits on idling, requires a written idling policy, and disclosure when selling vehicles; 

• all vehicles to be reported to ARB (using the Diesel Off-Road Online Reporting System, DOORS) and 
labeled; 

Therefore, the mitigation measure includes clear requirements for verification and certification. Further 
need to verify tailpipe emissions rates is excessive and unnecessary. Any assumption that equipment will 
be operating outside of normal parameters is speculative and unsupported by any factual evidence. 

Response O1-10 

As background on power plant air emissions, criteria pollutant emissions from power plants within 
California are highly regulated through State-level and local air district permitting processes. New or 
modified power plants that will emit air pollutants typically must meet certain emission control 
requirements and obtain preconstruction and operating permits from the local air district. The local air 
district prepares an engineering analysis, and places conditions in the permits to ensure that the source 
will comply with the requirements of federal, State, and local air pollution regulations. For major power 
plants under the California Energy Commission's jurisdiction, the local air district's engineering analysis 
and proposed conditions, known as a Determination of Compliance, are used in the California Energy 
Commission's licensing process. After licensing by the Energy Commission, and upon completion of 
construction, the local air district issues and enforces a district-issued operating permit. 

Furthermore, new or modified energy production facilities within California must comply with CEQA and, 
where applicable and warranted, conduct HRAs specific to that facility’s proposed fuel type, energy 
production capabilities, local meteorology, and local sensitive receptor conditions. Operators of energy 
production facilities must demonstrate that they would not conflict with or obstruct implementation of 
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applicable air quality management plans or expose sensitive receptors to substantial air pollutant 
concentrations.  

Lastly, energy producers and utility districts in California are subject to (among other requirements) 
Senate Bill (SB) X1-2 or SB 350, which require a Renewable Portfolio Standards (RPS) of 33 percent by 
2020, and 50 percent by 2030, respectively. The increase in renewable energy use further reduces 
emissions of air pollutants from energy production in California. Through compliance with applicable 
rules, regulations, and permit requirements, ARB and local air districts ensure that power plants do not 
individually or cumulatively contribute to significant health risks, as well as ensure additional future 
reduction in air pollutant generation through increased renewable energy production. Power plant 
emissions are under the jurisdiction of the local air district, California Energy Commission and/or California 
Public Utilities Commission. 

For the reasons cited above, it is not typical or common for individual projects that are not energy 
production facilities to estimate criteria air pollutant emissions from off-site energy production. 
Concerning the proposed Project’s impact, CEQA requires that a lead agency consider direct physical 
changes in the environment and reasonably foreseeable indirect physical changes in the environment. 
The Project is not anticipated to require the construction of new or modified power plants, or an increase 
in output of any existing power plants.  

As shown above, estimation of off-site criteria pollutant emissions from energy production is neither 
warranted or recommended for the Project and is not required to appropriately assess the Project’s 
potential direct and indirect air quality impacts under CEQA. However, even if estimation of off-site 
criteria pollutant emissions from energy production were required (which it is not), Dr. Fox’s estimates of 
potential off-site criteria pollutant emissions associated with energy production are not representative of 
utility districts’ emissions within California. Power to the Project would be provided by San Diego Gas and 
Electric (SDG&E). Dr. Fox cites a 2007 National Renewable Energy Laboratory (NREL) technical report as 
the source of her assumed emission factors for calculating indirect emissions of criteria pollutants from 
energy generation. The 2007 NREL report emission factors are not representative of the emission rates 
for SDG&E or other utility agencies in California. For example, the 2007 NREL emission factor for carbon 
dioxide (a greenhouse gas) is more than 200 percent higher than the known SDG&E carbon dioxide 
emission factor. 

Consistent with standard practice and SCAQMD protocols, the DEIR includes indirect power plant 
emissions in the GHG analysis, as indirect GHG emissions are appropriate for inclusion in global climate 
change analysis. Also note that the Project’s electrical power would come from “the grid” managed by the 
California Independent System Operator (Cal-ISO), and as such it is not possible to ascribe Project power 
to any specific power plant(s). Every power plant must meet strict licensing and environmental review 
requirements consistent with CEQA, the Clean Air Act, local air district regulations, and California Public 
Utilities Commission power plant regulations. 
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Response O1-11 

General comments regarding the Draft EIR’s biological resources assessment are noted for the record. 
Specific comments are addressed in the responses below. The District disagrees with the alleged 
inadequate impact analysis and therefore finds that recirculation is not warranted (see responses below 
to specific comments). 

Response O1-12 

CEQA Guidelines require an EIR to include only enough setting information necessary to provide a 
meaningful context for the discussions of environmental impacts, alternatives, and mitigation measures. 
The environmental setting was described in accordance with those guidelines, and was based on field 
surveys, published documents, and records of special-status species occurrences (as reported by state 
and federal agencies). 

San Juan Creek is considered a viable wildlife corridor for movement between Doheny State Beach and 
the upper San Juan Creek watershed. Construction and operation of the Project will not prevent 
movement within the creek compared to existing conditions. Potential effects from noise generated 
during construction and operation are addressed in the DEIR, Section 4.3. See response to Comment O7-
5 for additional detail regarding construction noise. 

Response O1-13 

The District identified special-status species identified by state and federal wildlife agencies (CDFW and 
USFWS) that could potentially occur at or near the Project site. The species in Table 1 of Smallwood (2018) 
includes (1) multiple birds of prey, which are afforded protection under Section 3503.5 of the California 
Fish and Game Code, (2) species designations that are eleven years old (from Shuford and Gardali [2008]), 
and (3) multiple species that do not occur near the Project site.  

Section 3503.5 of the California Fish and Game Code states: "It is unlawful to take, possess, or destroy any 
birds in the orders Falconiformes or Strigiformes (birds-of-prey) or to take, possess, or destroy the nest or 
eggs of any such bird except as otherwise provided by this code or any regulation adopted pursuant 
thereto." This regulation is already noted in the Draft EIR at page 4.3-20, paragraph 3.  Construction and 
operation of the proposed Project will not result in the take of any birds. Furthermore, Mitigation Measure 
BIO-1 was designed to prevent the disturbance of birds and nests. 

The species designations from Shuford and Gardali (2008) are eleven years old. The DEIR used the most 
recent special-status species lists from the California Department of Fish and Wildlife and the U.S. Fish 
and Wildlife Service. 

The species listed in Table 1 of Smallwood (2018) include multiple species that are not known to  occur 
near the Project site. Examples include: 

1. Zone-tailed hawk:  

Cornell Lab of Ornithology (allaboutbirds.org) – No published range in California. 
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Audubon Guide to N. American Birds (Audubon.org) – No published range in California. 

2. Purple martin: 

Cornell Lab of Ornithology (allaboutbirds.org) – No published range in southern California. 

Audubon Guide to N. American Birds (Audubon.org) – Only published range in southern 
California is in San Diego County. 

3. Summer tanager: 

Cornell Lab of Ornithology (allaboutbirds.org) – Only published range in southern 
California is inland, not near the coast, and considered uncommon. 

Audubon Guide to N. American Birds (Audubon.org) – Only published range in southern 
California is inland, not near the coast, and considered uncommon. 

The species analyzed in Section 4.3 of the DEIR were those with special status (threatened, endangered, 
or special concern) and most likely to occur at or near the Project site. Detection surveys for each listed 
species are not required for evaluation in the DEIR. See also response to Comment O7-5. 

Response O1-14 

Mitigation Measure BIO-1 is designed to avoid or minimize impacts to birds, including from construction-
related noise. The measure includes performance of bird and nest surveys, inclusion of construction buffer 
zones (with listed examples of 300 and 500 feet for non-listed and special-status bird species, 
respectively), and additional adaptive management measures to minimize noise at noise-sensitive 
receptors. See also Response O7-5. 

Response O1-15 

The proposed Project site and well sites are in developed areas, including on the District’s property and 
in Doheny State Beach and Capistrano Beach Park, areas that are already subject to steady public use and 
traffic.  The study cited in the comment (which described an increase in traffic to 20 cars per hour) is not 
comparable to the Project, which will have only 4 to 6 full-time employees and will not generate 
substantial amounts of traffic. 

Response O1-16 

The DEIR adequately characterized the proposed Project sites. The "likely movement routes of wildlife" 
presented in Figure 6 (Smallwood, 2018) includes hypothetical routes of volant birds and bats along the 
coast and is not based on any surveys or other evidence. Nonetheless, effects to birds and wildlife were 
addressed in Section 4.3 of the DEIR. Wildlife movement was addressed in Impact 4.3-4. 

Response O1-17 

The Draft EIR’s conclusions with respect to the off-shore biological implications of slant wells are detailed 
in Section 4.3; Biological Resources. The basis of the analysis is several technical memoranda, including a 
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2010 study by Dr. Scott Jenkins from Scripps Institution of Oceanography. This memorandum, also 
summarized on page 3.0-10 of the Project Description, provides findings supporting the conclusion that 
potential impacts of subsurface slant wells to the seabed and benthic micro-organisms would be less than 
significant. The existing setting describing existing marine communities (benthic, demersal and pelagic) 
are found on pages 4.3-9 through 4.3-11.  

Regarding consistency with the City of Dana Point General Plan, please see pages 4.3-23 through 4.3-25 
of the draft EIR, as well as Section 4.9 (Land Use and Planning) which provides a detailed policy consistency 
analysis of the Project relative to City of Dana Point General Plan and other policies. As the use of slant 
wells will not result in significant impacts to biological resources as noted above and for the reasons cited, 
the Project is consistent with both the City of Dana Point General Plan and Ocean Plan policy. 

The District properly relies on the assumption that the slant wells will not conflict with these policies 
because the conclusion is supported by the technical reports of the Draft EIR and its appendices. The DEIR 
conclusions are further supported by and based upon extensive regulatory agency consultation. Neither 
the City of Dana Point or the State Water Resources Control Board indicated any conflict with local or 
state plans or policies. 

The hypothesis posed by Sobczynski is that: (1) dissolved organic matter (DOM) and suspended organic 
matter (SOM) are present in seawater at the site of the proposed slant wells; (2) sizes of DOM and SOM 
"are so small they will not get swept away by the wave action near the seafloor"; and (3) this material will 
then accumulate near the seafloor and be subject to "the sucking force of the slant well". While suspended 
material may not get swept by wave action, it is subject to long-shore and tidal current motion, which is 
not mentioned in the hypothesis. Dissolved material will not get swept away because it is dissolved within 
the water. Still, there is no basis to believe material will be accumulating at any perceptible rate because 
the infiltration rate is 0.000051 feet per second over the well field, and slower with distance away. 
Compared to ambient currents on the seafloor, there will not be a "sucking force." 

The commenter also suggests that the extremely low infiltration rate will lead to anoxic sediment 
conditions. While the infiltration rate of the proposed Project is very low, the baseline is zero (i.e., there 
are no slant wells).  

The anoxic subsurface sediment conditions described in the comment that will occur as a result of slant-
well pumping is, in fact, a normal condition of marine sediments known as biogeochemical zonation. This 
is a vertical zonation, starting with an oxic zone at the sediment surface followed by a succession of 
bacterial communities with depth in suboxic and anoxic subsurface sediments (Eganhouse and 
Venkatesan 1993, Jørgensen and Kasten 2006). While depth of these layers varies considerably based on 
local conditions, the subsurface anoxic conditions described occur in marine sediments, and as described 
by Sobczynski slant-well pumping may result in a slightly deeper oxic sediment layer than currently exists.  

In addition benthic infaunal organisms (those that live within marine sediments), play a role in both 
oxygenation of near-surface marine sediments through bioturbation and oxygen consumption in the same 
shallow subsurface sediments.  
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The commentator suggests that deposition of organic material on the seafloor results in the sequestration 
of those material into the sediments to either bind to sediments or enhance anoxic reduction of the 
organic material.  The role that infaunal organisms play in nutrient cycling of organic material deposited 
on the seafloor is not discussed.  Infaunal organisms, in general, employ one of three types of feeding 
strategies: filter feeding, deposit feeding or predation. Filter-feeding organisms include those that utilize 
adapted structures which they move through the water above the bottom to catch particulate organic 
matter (POM) which they ingest, those that use mucus nets to filter the water above them, and those that 
siphon water through internal structures for the same purpose.  The second feeding type is deposit 
feeders which include organisms that specialize in scavenging POM from the sediment surface and those 
that actively ingest subsurface sediments and digest organic materials (DOM and SOM) that have become 
bound to inorganic particles as described by the commenter. Predators roam the surface or burrow 
through marine sediments and scavenge or prey on other infaunal organisms as they are encountered. All 
of these organisms in turn are susceptible to predation by fish and larger invertebrate species that cycle 
organic material back into the ecosystem. For informational purposes, densities of infaunal organisms 
found offshore of the Santa Margarita River (approximately 22 miles downcoast with similar nearshore 
habitat as the Project area) averaged 290 organisms per square meter (#/m2) with up to 480/m2 recorded 
in sediments at 35-feet (ft) depth, and averaged 753/m2 and up to 920/m2 at 90-ft depth (MBC 2013).  
These densities indicate that nearshore sediments are well utilized by infaunal organisms and that 
deposits of organic material on the seafloor are very likely to be cycled by these organisms.  

Finally, neither the comment letter nor the supporting document explains how increased infiltration of 
organic material into seafloor sediments in the area of the slant wells as described would result in a 
negative impact to any sensitive species.  

Response O1-18 

General comments regarding feasibility of mitigation measures are noted, with responses to specific 
mitigation measure comments provided below. Regarding greenhouse gas mitigation, mitigation 
measures of the Draft EIR (GHG 1 and GHG-2) present feasible, quantifiable, and achievable strategies to 
reduce the GHG emissions of the Project. The use of an Energy Minimization and GHG Reduction Plan 
serves as a vehicle to refine, document and monitor the Project’s emissions and reductions. Since GHG is 
a global issue, it is neither appropriate nor practical to provide “local” GHG mitigation. As detailed in the 
mitigation strategy, the Project will use a range of strategies to obtain a carbon-neutral project. In addition 
to offsets through a Renewable Power Purchase Agreement (PPA), the mitigation identifies additional 
measures such as alternative energy sources incorporated into the Project, reforestation, and energy-
reducing design features. The primary performance standard is to achieve an offset of 5,959 MTCO2e/year 
for the Phase I project. Mitigation Measure GHG-2 includes an annual third-party verification process to 
further ensure the effectiveness and implementation of GHG mitigation. Although not required to do so, 
the District continues to explore additional means of reducing GHG emissions, including consideration of 
fuel cells and establishing a “R&D pad” at the desalination facility to facilitate ongoing research into 
technologies that improve the desalination process and reduce environmental impacts.  
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Please see Response S1-12 regarding carbon neutrality. As noted in the Draft EIR (Mitigation Measure 
GHG-1), the District is proposing “net carbon neutrality” through mitigating the incremental increase in 
GHG emissions in comparison to baseline conditions, subjecting itself to independent third-party 
verification. This mitigation is considered fully compliant with CEQA and all current regulatory agency 
regulations at the local and State level. However, in keeping with the District’s well-established 
commitment to environmental stewardship, the District Board of Directors is currently considering 
committing to 100% carbon neutrality.  While this commitment is beyond what is required by CEQA, the 
District recognizes that permitting agencies, such as the Coastal Commission, may seek additional 
mitigation beyond what is required by CEQA. 

Response O1-19 

The description of the existing environmental setting, including the use of available data as well as special 
study information, is adequate under CEQA and accurately characterizes current conditions. It is 
understood that environmental conditions in the Project area could change during the period between 
project approval and project initiation. A pre-construction survey would assess environmental conditions 
at the time of construction and conduct a survey accordingly. The mitigation measure assumes the 
competency of the surveyor to make these assessments, including the likelihood of occurrence of special 
status species.  The comment also does not acknowledge that Mitigation Measure BIO-1 includes multiple 
measures to reduce the potential for impacts, including timing of construction to avoid nesting periods, 
reduction of disturbance if nesting is found, and tracking of nesting progress. Potential for impacts to bird 
nesting is associated with construction not operations, therefore a “onetime effort to rescue special status 
species from crushing deaths under heavy construction  machinery”  is appropriate for the construction 
period. Both DSB and Capistrano Beach Park are urban recreational settings that have been highly 
modified to accommodate recreational uses, generally consisting of sandy beach areas backed by 
developed areas including ornamental landscaping, parking lots, park walkways and roads, light poles, 
accessory structures, campground, and grass and picnic areas. Operational impacts will be less than those 
that currently exist in the Project area.           

Mitigation Measure BIO-2 addresses the need to ensure that facilities at DSB avoid sensitive habitat along 
the banks of San Juan Creek lagoon through consultation with State Parks and applicable regulatory 
agencies. As noted above active Project planning would assess environmental conditions to assure the 
plans are consistent with protection of habitat at the time of construction.  

Response O1-20 

For the on-site work for the main desalination facility, haul routes will utilize Stonehill Drive headed 
eastward before entering the I-5 freeway. This trip will be roughly a quarter mile in a heavily traveled 
industrial area. For work done at Doheny State Beach, haul routes would travel westward on Park Lantern, 
turning northward on Dana Point Harbor Drive before turning eastward onto Pacific Coast Highway. An 
alternative route would begin by the Doheny State Beach campgrounds and travel westward on Park 
Lantern before entering Coast Highway going eastward. The route would then turn northward onto 
Doheny Park Road, continuing on there as it transitions into Camino Capistrano, and entering the I-5 
freeway. These trips involve short travel distances to the freeway through heavily traveled and industrial 
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areas with adjacent land uses that are not considered sensitive receptors.  Construction and hauling would 
occur only during daylight hours and in compliance with the Noise Element of the City of Dana Point 
General Plan. 

Response O1-21 

The comment argues that the Draft EIR’s Alternatives analysis is not adequate due to assertions of 
deficiencies in the biological resources analysis specific to the use and operation of slant wells. Please see 
Response O1-5 regarding this issue and the basis of the Draft EIR’s conclusions regarding biological 
impacts. As the Project will not result in unavoidable significant environmental effects, the alternatives 
analysis evaluates options that could achieve the projects goals, including variations in design such as 
Alternative 5 (environmentally superior alternative) that could incrementally reduce the Project’s 
impacts. 

The commenter does not identify any other alternatives that should be considered. In fact, the Project 
utilizes intake and discharge technologies that have been determined by the State Water Resources 
Control Board to be the environmentally-preferred design. 

Response O1-22 

General summary comments are noted for the record. As set forth in the preceding responses, this 
comment letter does not provide substantial evidence indicating a new significant impact or substantially 
more severe impact, and as such, EIR recirculation is not necessary pursuant to CEQA Guidelines 
§ 15088.5.  

Attachments to Comment Letter  

Please note that the comment letter summarizes the provided attachments, and responses address 
attachments as noted above. 

Additional References  

Eganhouse, R.P., Venkatesan, M.I., 1993. Chemical oceanography and geochemistry. 
In: Dailey, M.D., Persh, D.J., Anderson, Ž.J.W. Eds., Ecology of the Southern California Bight. A 
Synthesis and Interpretation. Univ. of California Press, Berkeley, pp. 71–189 

Jørgensen, B.B. and S. Kasten. 2006. Sulfur Cycling and Methane Oxidation.  Scientific Figure on 
ResearchGate. Available from: https://www.researchgate.net/figure/Schematic-representation-
of-the-biogeochemical-zonation-in-marine-sediments-The-names-of_fig1_226248577 [accessed 
8 Apr, 2019] 

MBC Applied Environmental Sciences (MBC). 2013. Marine Environment Studies Report- Final. San Diego 
County Water Authority Proposed Camp Pendleton Seawater Desalination Project Technical 
Studies. Prepared for RBF Consulting, San Diego, CA. 
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Nature Commission 

949-939-9372  

http://naturecommission.org | PO Box 73126, San Clemente, Ca 92673 

                                    
 

July 27, 2018 

 

TO:    

South Coast Water District 

31592 West St. 

Laguna Beach, CA 92651-6907 

 

FROM:  

Kevin Nelson  

Nature Commission  

PO Box 73126 San Clemente CA 92673 

 

Doheny Desalinization Project Manager, 

Please accept these DEIR comments on the proposed facility. 

While I strongly agree with securing greater water security from the inevitable shortages that will occur 

as a result of nature’s inherent patterns, and desalinization as a technology to achieve these goals, the 

water from this project should be used only for drought relief, not for further population growth which 

only undermines that goal.  

Water availability enables more housing and is therefore growth inducing. This factor and its effects on 

the last remnants of open space and wildlands in the region are not analyzed or discussed adequately in 

the DEIR, if at all. 

As required by Section 15126.2(d) of the California Environmental Quality Act, an Environmental Impact 

Report must consider the ways in which the Proposed Project could directly or indirectly foster 

economic or population growth, or the construction of either directly or indirectly, in the surrounding 

environment, and growth-inducing impacts can result from the elimination of obstacles to growth. 

Further, this project’s effects on the last percentages of open space left in the region must be set in 

context of the finality of the elimination of these resources.  

The planning of other agencies clearly indicates that some growth plans hinge on the supplies of this 

project, yet the DEIR fails to mention or analyze these facts as well. 

 

Comment Letter O2

1
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Points To Be Addressed In EIR: 

-While there is little doubt that fresh water will continue to be in short supply, the project’s effects on 

the last percentages of open space, nature and outdoor recreation at larger scale should be measured in 

context of the finality of those resources.  

-If and as the final few open land areas consumed in the region, are we abdicating our generation’s 

responsibility to share resources with future residents by leaving some resources for them to decide 

upon? 

-If, as shown in planning by other local agencies, there is high likelihood that the project water will be 

used by them in foreseeable future for uses outside of emergency drought relief, to what extent and 

ways will this diminish the drought relief purpose? 

-The actual and detailed use of the water on a regular basis should be detailed for growth inducing 

assessment, unless supplies are to be restricted from new development uses. 

-If the project is likely to expand into phases 2 or 3, why should this not be classified as a piecemeal 

approach to permitting when it seems to be a classic example of such? 

-Once water from the project plant is brought online locally, does this not enable current suppliers like 

MWD to supply water for more growth in their service areas, magnifying such effects? 

Planning Statements by Local Agencies: 

The statements below from official documents indicate the expected and planned-for growth in the 

region, and the role water supply from the proposed project qualifies as a growth-inducing impact. 

 

TCA (Toll Road Agency)  

“With Orange County’s population expected to increase by more than 250,000 residents and traffic 

delays projected to increase by 66 percent by 2040, TCA is committed to identifying solutions that will 

relieve the traffic congestion on Interstate 5 through South Orange County.”    (see images, last page) 
http://thetollroads.com/about/projects/long-range-planning 

 

San Juan Capistrano 
“Projected Population: While both Orange County and the City of San Juan Capistrano are expected 
to experience more growth during the next 30 years, future growth will be significantly lower than past 
growth. Between 2008 and 2035, Orange County is expected to grow by14.5 percent, a gain of 432,000 
new residents. According to the forecasts made by SCAG for the Southern California region,  
San Juan Capistrano is forecasted to grow by 9.9 percent during that same time period, which  
would be a gain of 3,400 new residents. 
 
Much of the community can be characterized as residential and rural residential. A large part of the 
remaining vacant land to be developed consists of parcels with environmental constraints, with 
topographic and drainage constraints, and with other limitations as identified in the Public Safety and 
Resource Management elements of the General Plan. In a tight housing market, achieving maximum 

1
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density is financially feasible because the developer is able to recuperate the investment even at high 
density products that do not usually command the highest market value. 
 

Ventanas Development San Juan Capistrano 
(see images) 
This 9-acre vacant site located east of Interstate 5 and north of San Juan Creek, has been identified as a 
potential site for housing development due to access to transit, schools, etc. The site additionally has a 
potential for mixed use. The site has a potential development capacity for 230 units.  “For the purposes 
of this site inventory, capacity for the Ventanas site is based solely on the portion of the site allowing 
Very High Density residential and does not include portions of the site allowing commercial 
development. The Ventanas site was rezoned in January 2014 from Planned Community (Sector B-2 
Industrial Park) to Planned Community (Sector B-3 Very High Density Residential). The new zoning 
designation allows for development of residential uses at 30 units per acre. 
 

MNWD Metropolitan Water District of Southern California  
Doheny Desalination Project – 
In 2013, after five years and $6.2 million to investigate use of a slant well intake for the Doheny 
Desalination Project, it was concluded the project was feasible and could produce 15 MGD (16,800 AFY) 
of new potable water supplies to five participating agencies. These agencies consist of: SCWD, City of 
San Clemente, City of San Juan Capistrano, LBCWD and MNWD.  
“SCWD anticipates leaving the option open for other agencies to participate in a larger, 15 MGD facility, 
with subsequent permitting and construction of additional slant wells and treatment capacity.” 
 
Developing local supplies within Metropolitan's service area, including supplies based on ocean 
desalination is part of their Integrated Water Resource Plan (IRP) goal of improving water supply 
reliability in the region. 
On May 6th, 2015, the SWRCB approved an amendment to the state’s Water Quality Control Plan for 
the Ocean Waters of California (California Ocean Plan) to address effects associated with the 
construction and operation of seawater desalination facilities (Desalination Amendment). The 
amendment supports the use of ocean water as a reliable supplement to traditional water supplies 
while protecting marine life and water quality.  
 
If the following projects are developed, Metropolitan's imported water deliveries to Orange County 
could be reduced. These projects include the Huntington Beach Seawater Desalination Project, the 
Doheny Desalination Project, and the Camp Pendleton Seawater Desalination Project. 
 
MWDOC Municipal Water District of Orange County 
RELIABILITY OF WATER SUPPLIES  
This section provides a description of Metropolitan’s, MWDOC’s, and MNWD’s efforts  
in securing adequate water supply as well as reliability of the region and the District’s  
normal, single dry year, and multiple dry year water supplies.  
The Southern California region faces a challenge in satisfying its water requirements and  
securing its firm water supplies. Increased environmental regulations and the competition  
for water from outside the region have resulted in reduced supplies of imported water.  
Continued population and economic growth correspond to increased water demands within the region, 
putting an even larger burden on local supplies.  
 

2
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Local Resources Programs (LRP) 
•Providing incentives of up to $250 per acre-foot to expand water recycling and groundwater recovery 
programs. Eighty-six participating water recycling and groundwater recovery projects are expected to 
collectively produce about 363,000 AFY once fully implemented. Since inception of the LRP in 1982, 
Metropolitan has provided more than $244 million for the production of about 1.3 MAF of recycled 
water and recovered groundwater.  
•Encouraging development of seawater desalination by promoting improved regional facilitation and 
funding. 
•Updating policies to allow for an open process to accept and view project  
applications on a continuous basis, with a goal of development of an additional 174,000 acre-feet per 
year of local water resources. 
 
Laguna Beach 
MWDOC: 2015 Urban Water Management Plan: 
Potential projects were identified during the development of the OC Water Reliability Study in 2015.  
Projects listed below could benefit individual agencies and the region.  
-Huntington Beach Seawater Desalination Project 
-Doheny Ocean Desalination Project  
The planned desalinated water would be from either of the two projects with conveyance details to be 
worked out at a later date. 
 

Potential Impacts to San Mateo Watershed 
In its "Proposed Range Extension for Endangered Steelhead in Southern California, 
"The National Marine Fisheries Service identified increased groundwater extraction, loss of riparian 
vegetation, stream channel changes, surficial flow reductions, human-caused fires, and the introduction 
of non-native predator species as the main threats to steelhead in the San Mateo Creek watershed. 
  
In the 1990's a Conjunctive Use Concept was considered that envisioned a joint venture between the 
Marine Corps Base Camp Pendleton and Tri-Cities MWD (was subsequently consolidated into South 
Coast Water District) that would utilize the potential groundwater basin yield of about 2,000 AF ± and 
also would also consider storage of imported water for use for emergency purposes in an arrangement 
with the Marine Base. No current discussions or contacts have been made with the Marine Base. 
 
A project would also indirectly induce growth if it would remove a constraint on a required public 
service or utility or include the extension of infrastructure into previously undeveloped areas. 
 

Source of Impacts on San Mateo 
The Center for Demographic Research (CDR) estimates that the District had a December 2015 
population of 156,949. The District has seen moderate growth within the service area, and its 
population is projected to increase 27 percent by 2035. Anticipated growth comes from continued 
development of Rancho Mission Viejo in the southeast portion of the service area. 
 
  

 

 

 

2
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CEQA Terms: 

 

Piecemeal 

By examining the project only under the first third of an expected size, the CEQA prohibition against 

piecemeal applies.  

 

Baselines on Full Buildout of Project 

For the purposes of understanding its actual environmental effects, the baseline of a given project’s 

likely buildout should be analyzed. 

 

Less Than Significant 

This term is so often used to excuse and write off actions that should not otherwise be minimized. 

However, the context here puts pressure on the last segments of some resources and cannot therefore 

be classified as “less than significant” on resources of importance such as wildlands and recreational 

open space. 

 

Conditions Created by Past Actions 
Environmental Law Reporter - DEMYSTIFYING CEQA'S CUMULATIVE IMPACT ANALYSIS REQUIREMENTS:   
The California Supreme Court has explained that the requirement to assess past projects "signifies an 
obligation to consider the present project in the context of a realistic historical account of an  
EIR’s relevance to prior activities that have had significant environmental impacts." To do this 
effectively, an EIR "must reasonably include information about past projects to the extent such 
information is relevant to the understanding of the environmental impacts of the present project 
considered cumulatively with other pending and possible future projects". 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3

4/9/2024 Board Meeting 8-5 Attachment 2, Page 456 of 1710



                                             

Nature Commission 

949-939-9372  

http://naturecommission.org | PO Box 73126, San Clemente, Ca 92673 

Images and Graphs   
 
Toll Road Route 14 shown below greatly impacts multiple wildlands and arroyos, cutting directly through them.  
 
Members: SOCMWG – South Orange County elected officials Caltrans, OCTA, TCA, the County of Orange, South Orange County 
Cities Public Works Planning Staff, Southern California Association of Governments (SCAG) 
 
“CONNECT SRͲ 241 TO 5 VIA LA PATA AVENUE CROSSING AT AVENIDA PICO 
14 would transition to the existing alignment of 5 in San Diego County and would end at Basilone Road.” 

 

This habitat-rich near Ortega Hwy and LaPata would also be greatly affected  

By the toll road, as one of the favored routes. 

 

Ventanas Development San Juan Capistrano 
This large site located east of Interstate 5 is used regularly by hikers and bike riders crossing the ridges between San Juan and San Clemente, 

making it a valuable recreational resource. This type of resource is much more valuable and important than more housing development  
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Growth Projection by So Cal Assoc of Governments 

 

 

 

 

Thank you for your interest and answers in the EIR. 

Regards, 

Kevin Nelson 

Founder, Nature Commission 

4
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Letter O2 Nature Commission 
Kevin Nelson, Founder 
July 27, 2018 

Response O2-1 

The commenter questions the Project’s potential for growth-inducing impacts, and specifically how water 
availability could have an adverse effect on open space and wildlands.  A discussion of potential growth-
inducing impacts of the Project is included on pages 6.0-3 through 6.0-5 of the Draft EIR. As discussed in 
the Draft EIR, the District’s recently completed Water Reliability Study (December 2017) further 
substantiated the need for the Project, given the region’s reliance on imported water, hydrologic 
uncertainties due to prolonged drought conditions, and system vulnerability to interruption due to 
unplanned maintenance or seismic-induced damage. In other words, the Project is needed in the near-
term to address existing vulnerabilities. 

As further described on page 6.0-5 of the Draft EIR, the Project will provide a new source of potable water, 
which will replace imported water supplies.1 Improving the reliability of local water supplies may be 
considered “growth-inducing” in that it may remove one “impediment” or barrier to growth. However, 
this is not considered a significant environmental impact for several reasons.  

First, given the fragile and unreliable nature of imported water, and growing pressure on already 
constrained freshwater and groundwater resources, the provision of ocean desalination is not anticipated 
to significantly “increase” regional water supplies. One of the primary Project objectives is to reduce 
reliance on imported water sources, not simply divert the imported water sources elsewhere. With the 
Phase 1 “Local” Project and Regional Project, any product water would not be expected to increase the 
water supply portfolio of a given water provider; rather, the Project would allow the District or other 
water providers to develop a balanced water supply portfolio that places less demand on scarce imported 
water, freshwater and groundwater resources while promoting other options such as conservation and 
recycling in response to evolving laws and regulations.   

Second, the District or other water suppliers do not have land use approval authority, and as such any 
future “growth” would be subject to local land use agency review and approval and appropriate CEQA 
compliance (in fact, numerous local, state and federal agencies have either land use approval or 
discretionary permit approval authority over any future development). Land use planning and local City 
and County general plans establish lands designated for open space and other uses based on a variety of 
factors besides water availability.  

The Local Project could produce as much as 5 MGD for use by the District or potentially by other local 
agencies.  The District’s own peak demand goes as high or higher than 5 MGD,2 and therefore the entire 

1  The District’s own service area is nearly fully developed. The only water supply assessment currently under review by the District for new 
development within its service territory is for the Doheny Village Project, which is a redevelopment project that proposes use of only 100 acre-
feet-year of water beyond current use. See Draft EIR, Table 4-1: Cumulative Projects, p. 4.0-7; see also Dana Point, California, Doheny Village 
website, available at http://www.danapoint.org/businesses/doheny-village (accessed May 30, 2019).  

2  See, e.g., SCWD Comprehensive Annual Financial Report, For Fiscal Year Ended June 30, 2018 (2018 CAFP), p. 99, available online at 
https://www.scwd.org/depts/finance/financial_statements/audited_financial_statements.htm (accessed May 28, 2019); see also, Draft EIR p. 
6.0-4 (Project water supply included in 2015 UWMP, and Capital Improvement Program, and substantiated by MWDOC’s OC Water Reliability 
Study). 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 459 of 1710

http://www.danapoint.org/businesses/doheny-village
https://www.scwd.org/depts/finance/financial_statements/audited_financial_statements.htm


supply of desalinated water from the Local Project could be used to serve the District.  At times when the 
District’s demand is below 5 MGD, the District could store excess product water within its system, which 
currently allows for more than 20 million gallons of storage.3  In addition or alternatively, the District could 
reduce production as the Local Project is designed to allow the District considerable flexibility in how much 
water is produced. During periods of lower demand, the facility production has the capability to be 
ramped down by shutting off one or two of the three active intake wells and one or two of the three 
downstream Reverse Osmosis Units. This would allow the facility’s capacity to be temporarily reduced by 
one third to approximately 3.3 MGD, or two thirds to 1.7 MGD. Therefore, if the District’s own demand is 
low and its storage facilities are maximized, it has the option to reduce production.  

Alternatively, if agreements are reached in the future and further CEQA review is conducted, the District 
could provide excess product water to other local water agencies.  However, it would be speculative 
at this point to hypothesize potential recipients of desalinated Project water other than the District, as no 
such partners are in place, no funding agreements are in place, and no such commitments have been 
made. It would also be speculative to hypothesize how much imported water would be taken (though the 
total between District use and use by other agencies would be no more than 5 MGD unless the Regional 
Project first goes through further environmental review), or how that water would be used. Provision of 
desalinated water outside of the District service area would require separate CEQA review and/or 
applicable discretionary review and approvals by one or more agencies. Any facilities that may require 
construction or modification to convey, pump or store desalinated Project water for other agencies would 
similarly require separate discretionary review and CEQA compliance. In addition, further study would be 
needed to be done before desalinated water can be newly introduced into the agency’s water system. 

Lastly, the Project’s production of desalinated water for the District could “free up” imported water, which 
would otherwise be used by the District, for potential use by other local water agencies.  However, the 
District does not control and cannot predict which, if any, other water agencies may use that imported 
water, or how much they would use, or how it would be used (whether to replace other less-reliable water 
supplies or to increase its water supply portfolio).  No other local agency is necessarily required to take 
that water. Therefore, analysis of potential use of that imported water would be speculative and thus not 
required under CEQA.   

The commenter also questions whether the DEIR “piecemeals” environmental review of the Project.  Only 
the Phase I “Local” Project is under consideration for approval at this time, and the Local Project’s up-to-
5 MGD capacity is consistent with the District’s Urban Water Management Plan as well as regional water 
supply planning documents (see Draft EIR Section 6.3.4, pages 6.0-4 and 6.0-5). The District’s Urban Water 
Management Plan is limited to the Local Project because it does not need the Regional Project to meet 
capacity needs. The Regional Project is not under project-level review at this time because there are no 
project partners in place, thus a detailed description of the Regional Project and its likelihood of occurring 
are considered speculative. If the Regional Project is found to be necessary for future capacity needs and 
does find project partners to move forward in the future, then the Regional Project would require its own 
further review under CEQA.  

3 See, e.g., Id. at p. 100. 
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The commenter questions the Project’s potential effects on open space and natural resources, but it is 
not clear what potential impacts the commenter is referring to or where such impacts could occur. The 
Draft EIR addresses growth inducement issues on pages 6.0-4 and 6.0-5. The Project would have no long-
term effect on natural open space for pipeline and desalination facility construction due to the disturbed 
nature of these sites. For the slant wells, the Project would require temporary construction and associated 
impacts within Doheny State Beach or Capistrano Beach Park, which are addressed in detail within Section 
4.12, Recreation. As discussed above, the Project would replace a less reliable water source within the 
District with a more reliable source and as such would not remove existing barriers to growth within or 
outside of District service boundaries. Therefore, any analysis linkage between the Project and any land 
use agency’s open space plan would require speculation, which CEQA discourages. 

With respect to the comment regarding project phasing (“piecemealing”), please see Master Response 2 
and Response O1-4. 

Response O2-2 

Planning statements made by other agencies are noted for the record. The comment does not indicate in 
what way these statements may contradict Draft EIR analyses. Regional growth is acknowledged and 
addressed by the applicable local planning agencies including the Southern California Association of 
Governments, the County of Orange, City of Dana Point and other member agencies within the MWDOC 
service area. Please see above response regarding the land use authority of individual agencies. The 
statements demonstrate that the land use planning process of individual agencies is ongoing, based on 
growth and population trends in Orange County. The statements also reiterate that projects such as the 
Doheny Ocean Desalination Project and other water supply projects are being planned in response to 
existing vulnerabilities in the existing water systems. Each General Plan adopted by a land use agency 
considers the location and pattern of land uses, including open space, over an extended time horizon. The 
impacts of those land use plans, including the amount and location of open space, are analyzed within 
environmental documents adopted by the individual agencies. Also refer to the end of Response O2-1 
above. 

Responses O2-3 and O2-4 

List of CEQA terms and images are noted for the record. The comment provides various graphs and figures 
related to future growth in south Orange County, which are also noted. The comment does not indicate 
how this information represents an inadequacy in Draft EIR analyses. 
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3151 Airway Avenue, Suite F-110 
Costa Mesa, CA 92626 
Phone 714-850-1965   
Fax 714-850-1592 
www.coastkeeper.org 

  

 
 
 
 
 
 
 
 
South Coast Water District  
31592 West St. 
Laguna Beach, CA 92651 
 
August 6, 2018 
 
 
Re: Doheny Desalination Plant EIR Comments 
 
 
Dear Ms. Morgan, 
 
Orange County Coastkeeper is an environmental organization with the mission to promote and restore 
water resources that are drinkable, swimmable, fishable and sustainable. We have reviewed the proposed 
revised Term Sheet and have the following comments.   
 
Orange County Coastkeeper appreciates the efforts of the South Coast Water District to design the 
proposed Doheny Desalination plant to in accordance with the California Ocean Plan requirements to 
utilize the best available best available site, design, technology, and mitigation measures to minimize intake 
and mortality of all forms of marine life.  
 
We also want to take this opportunity to applaud the South Coast Water District, and other project 
proponents, for conducting a proper subsurface feasibility analysis as required by the California Ocean 
Plan. In 2003/04, project proponents undertook preliminary studies to assess intake options including a 
conventional open intake, a subsurface infiltration gallery, and various types of beach wells. To investigate 
the feasibility of a subsurface slant well intake, a phased hydrogeology and subsurface well technology 
investigation was undertaken. In 2004/05, four exploratory boreholes were drilled along the beach to a 
depth of 188 feet below the ground surface. In 2005/06, after a thorough review of several technologies it 
was determined that the most cost-effective approach for this location was the use of slant beach wells 
constructed with a dual rotary drill rig from the beach out under the ocean.  
 
The Doheny Project demonstrates that conventional pretreatment is not necessary for subsurface intakes. 
From the four exploratory boreholes it was discovered that “…[t]he produced water showed a very low 
silt density index (average around 0.5 units) and turbidity (averaged around 0.1 NTU), indicating excellent 
filtration by the aquifer which eliminates the need for conventional pretreatment filtration and saves 
costs.”1 Furthermore, “…the produced water showed no presence of bacterial indicator organisms which 
were found to be present in high concentrations in the ocean and seasonal lagoon,” and that “[b]iofilm 
growths by the end of the test were found to be less than 10 μ in thickness, a level of no concern for 
biofouling.”2 Pumped well water was run directly to the test RO units continuously for over four months. 
No fouling or performance deterioration was observed during the test or in the post-membrane autopsy as 

                                                      
1 See Attachment Two: Municipal Water District of Orange County, Final Summary Report Doheny Ocean Desalination Project Phase 3 

Investigation, pg. 14 (January 2014). 
2 Id.  

Comment Letter O3

1
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all the dissolved iron and manganese was easily removed as anoxic conditions were maintained throughout 
the test period.3 
 
The Doheny study concluded that subsurface intakes do not need full conventional pretreatment – 
the natural filtration by the aquifer eliminates the need for conventional pretreatment filtration. 
The Doheny study further demonstrated that the use of subsurface intakes – and the avoidance of 
full pretreatment – resulted in significant cost savings, including $56 million in capital costs and $1 
million annually in O&M costs. And finally, the Doheny study determined that the Doheny project 
using subsurface intakes would produce water for $600 per AF cheaper than that of the Poseidon-
Huntington Beach open ocean intake proposal. The Doheny project proponents should be 
commended for properly analyzing subsurface intake options. They conducted physical test wells, 
which resulted in feasible subsurface intakes and reduced capitol and operation costs – not to 
mention less impact on the environment.   
 
We recognize that unlike the rest of Orange County, south Orange County relies on imported water for 
85% to 100% of its supply and has only sixteen days of water storage capacity.  With that in mind we 
support the proposed 5 MGD plant as a means to provide emergency backup water supplies.  We want to 
emphasize that water from this plant should replace an equal portion of imported water and that other 
more environmentally friendly and less expensive water supply options are pursued to meet future water 
needs.  Orange County Coastkeeper supports a loading order in which conservation is the top priority for 
water followed by stormwater capture and recycling, before an expansion of the proposed plant is 
considered.   
 
 
 
We have the following specific comments on the EIR: 
 
In the Enhanced Conservation Alternative discussion the EIR states that the 2015 URWMP water 
conservation strategies are being implemented in accordance with state laws and local ordinances.  
However a recent MS4 Discharge audit by the San Diego Regional Water Board found that every city in 
south Orange County has an inadequate program to eliminate runoff from over irrigation.  Considering 
that landscape irrigation accounts for 60% to 70 % of potable water use in Orange County this is evidence 
that there is still a lot of water to be gained just by doing a better job of reducing irrigation waste.  Further, 
the alternative review does not take into account the new requirements from SB 606 and AB 1668 that 
were signed on May 31 2018. This legislation includes requirements to substantially reduce urban water use 
including achieving a per capita indoor water use of 55 gallons per day by 2025 and 50 Gallons per day by 
2030 along with water budgets for outdoor use. Meeting the legal requirements of the Regional Water 
Board and State legislation will result in substantial water savings that can reduce future water need and 
should be prioritized over an expanded desalination project.  
 
In the Enhanced Recycled Water Alternative discussion the EIR states that the recycled water facilities 
envisioned in the 2015 URWMP would result in a total of 1.350 AFY of recycled water.  There are 
certainly more opportunities for recycling water in than were considered in the 2015 UWMP.  For instance 
the district could pursue a direct potable reuse system. The EIR discussion states that there is no current 
regulatory pathway in California for this, but that does not mean it can’t be done.  The district can legally 
apply for a permit from the state to implement such as system now. And the state is currently working on 
regulations to support direct potable reuse that will be complete in five years or so.  Direct potable reuse 
should be considered a priority over any expanded desalination project.   
 

                                                      
3 Id.  

1

2
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Seawater desalination is energy intensive. The EIR states that the project will be net carbon neutral based 
on existing conditions.  Existing conditions includes imported water being pumped over long distances, 
which has a large carbon footprint.   Since this project is designed to replace imported water it should fully 
mitigate for the water it is purported to replace, which will continue to be imported. The MWD has made 
it clear that it will continue to import all the water it is permitted regardless of new local supplies.  
 
In closing Orange County Coastkeeper recognizes the effort that South Coast Water District has 
undertaken to design a desalination plant that meets the goals of the California Ocean Plan and that the 
proposed plant fills an important role for south Orange County in providing a emergency supply for the 
4,400 AFY of water necessary to get through a emergency situation.  We support the project on this basis.   
 
 
 
Respectfully, 

 
Ray Hiemstra 
Associate Director 
Orange County Coastkeeper 
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Letter O3 Orange County Coastkeeper 
  Ray Heimstra, Associate Director 

August 6, 2018 

Response O3-1 

Comments supportive of the Project development process and proposed design are noted for the record. 
The Local Project (up to 5 MGD) is consistent with the District’s Urban Water Management Plan to provide 
a reliable water supply in light of current imported water system vulnerabilities. Project water would be 
available in both emergency drought conditions and for normal operations. The District has a strong 
commitment to conservation, recycled water and groundwater reclamation, as discussed in Section 3 of 
the Draft EIR pages 3.0-2 through 3.0-8. The District is a partner with San Juan Basin Authority’s (SJBA) 
San Juan Watershed project, which is a stormwater capture project. As confirmed by a stakeholder-led 
Water Reliability Working Group and a separate regional water supply reliability study prepared by 
MWDOC, the Doheny Ocean Desalination Project is the best choice to ensure local water reliability. Please 
also see Response O2-1 regarding the replacement of a less reliable water source with a more reliable, 
locally produced source.  

Response O3-2 

Comments supporting expanded conservation efforts consistent with State law as an alternative to further 
expansion of desalination are noted for the record. The Enhanced Conservation alternative in the Draft 
EIR provides a general comparative analysis to the impacts of the proposed Project and concludes that 
enhanced conservation efforts alone, while fully supported by the District, would not meet the water 
supply reliability and diversity goals of the Project. According to the Orange County Water Reliability 
Study, water demand for Orange County is projected to be 617,466 acre-feet per year in 2040, which 
translates to roughly 550 million gallons per day. The District remains committed to water conservation 
and achieved a 22% reduction in demand compared to 2016 consumption levels. The District has water 
conservation regulations in place as set forth in District Ordinance 222, including increased public 
outreach, and potential fines for improper usage. Although not directly related to the Project, the District 
also supports enhanced efforts by local municipalities to strengthen programs to reduce or eliminate 
runoff from over-irrigation, and to encourage urban landscapes that require less potable water.   

A chart provided by the District outlines the water usage by SCWD and the MWDOC in gallons per capita 
per day (GPCD). The chart shows the water demand for the District GPCD and MWDOC GPCD trending 
below their goal of 150 GPCD. Specifically, the data within the chart shows that the District, using the 
State’s formula of single family and multi-family demand divided by district population, is trending at 
approximately 94.4 GPCD. As well, the MWDOC formula of total water produced divided by total 
population is trending at approximately 132 GPCD.  
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Additional opportunities for expanded water recycling are also noted for the record. The water system 
will benefit from a diversity of sources including recycling, conservation, groundwater and desalination. 
The District is not precluding direct potable reuse, should that water supply option be available in the 
future; however, there is a present need for a reliable water supply and the Doheny Ocean Desalination 
Project has been found to be the best option. As noted above in Response O3-1, the District is a partner 
with SJBA in the San Juan Watershed Project, which includes stormwater capture during Phase I, and 
contemplates indirect potable reuse during potential future phases.  

Response O3-3 

Comments regarding carbon neutrality are noted. Please see Response. S1-12. Mitigation Measures 
GHG-1 and GHG-2 are designed to ensure that the Project is designed and operated in such a manner that 
there would be no net increase in GHG emissions, as compared to the baseline environmental setting 
(Draft EIR page 4.6-16). Carbon neutrality will be achieved through several pathways, including state of 
the art energy efficient design, alternative energy sources such as fuel cell technology and solar, in 
addition to the purchase of credit offsets. The Local Project is consistent with the District’s Urban Water 
Management Plan. Once the Project is operational, the District would reduce its demand for imported 
water through MWDOC. The District has no control over what MWDOC or other agencies do in light of 
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the District’s reduced demand on imported water. This issue is further discussed in Draft EIR Section 6.3, 
Growth-Inducing Impacts of the Proposed Action, and in Response O2-1. 

Concluding comments in support of the Project are noted for the record. 
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DATE:   August 6, 2018 1pm 
 
TO:  South Coast Water District  
  Attn: Mr. Rick Shintaku, PE – Acting General Manager, District Engineer  
  31592 West Street, Laguna Beach, CA 92651   949-499-4555 
  http://scwd.org/contact/directory/acting_general_manager_chief_engineer.htm 
 
  Partially Uploaded to Comments:   
http://scwd.org/depts/engineering/projects/water_supply_projects/oceandesal3/environmental_documents/draft_e
ir_comment_form.htm 
  Submitted with formatting to: smorgan@scwd.org, cc: rshintaku@scwdd.org 
 
FROM:  Dr. Tom Williams, Sierra Club, Angeles Chapter, Water Comte. 
   Senior Techn. Adviser, Citizens Coalition for A Safe Community 
   4117 Barrett Rd. La, Ca  90032-1712 
    323-528-9682   ctwilliams2012@yahoo.com 
 
SUBJECT: Doheny Ocean Desalination Project: Draft Environmental Impact Report (EIR) 
  State Clearinghouse No. 2016031038 
RE:     Comments on DEIR #1pm, more to come. 
 
 
Thank you for the opportunity to review the proposed Project and the current Environmental Impact Report, and 
lengthy appendices. Our review as provided in the following comments indicates that the EIR is inadequate and 
incomplete and is of low quality. The current DEIR must be revised and recirculated   
 
General Comments 
 
Desalination would provide a reliable, drought-proof and locally controlled safe water supply, but like imported 
water uses reduces the providers concerns regarding the natural water resource constraints and dependencies 
for the area's existing water resources (e.g., groundwater/rainfall/runoff-recharge compared to imports from he 
Colorado or the Pacific). 
 
If implemented, the Doheny Ocean Desalination Project could provide high quality, locally controlled and drought-
proof water supply while protecting parts of the environment. Currently, South Coast Water District imports 85 to 
100 percent of its drinking water, causing vulnerability during droughts, supply shortages and potentially during 
natural disasters and has given up on groundwater and rainfall. 
 
Doheny facility with advanced slant wells for intakes is more environmentally considerate than other methods but 
may adversely affect shallower, fresher groundwater. Current groundwater computer modeling does not address 
impacts on inland groundwater moving westerly/seaward. 
 
No adequate evaluation is available regarding power use for wedge-wire piped intake compared to well draw. 
 
Nanno-/Micro-marine life is protected by wedge wire pipe intakes which are also used as well screens drawing 
water from beneath the ocean floor because of their power requirements (kw/gal). 
 
The entire CEQA document, the applicant, and preparers appear not to have resolved whether the document is 
for the Local Project, only or both the Local and Regional Projects. Some Local elements appear to be capable of 
serving both levels of service. 
 
Intake wells/pipes would extend toward the Newport-Inglewood Fault Zone, and Dana Point may be a remnant 
fault block related to this fault zone. Further geophysical/ground movement (0.1-0.6in) and seismic (-2 - +4 RM) 
monitoring should have been implemented for locating seismic activities as the imported water reliability is 
involved with seismic risks and activities. 
 

Comment Letter O4

1
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Less than 1/2 page of setting and assessment for Environmental Justice with a 40,000 resident and 1000 
businesses service area appears totally inadequate. 
 
Various mentions of economics, finance, costs, and funding for Local and Regional Projects and for businesses 
and tourism require further, adequate, and complete financial/economic impact report, including rate structures 
and rate payers charges. 
 
 
SPECIFIC COMMENTS   
 
Format: Copy of DEIR text with highlight with comments on DEIR text. 
 
0.0 NOA   The Local Project,  

product water storage tank (5 MG rather than 1.6 MG) 
distribution system that would feed into the District’s local distribution system 
depending on plant capacity and District demands, other adjacent local and regional transmission 
pipelines that are located adjacent to the site.   Preparers do not know or provide differences between 
transmission and distribution systems. Provide delineation of Regional, District's, local, and "Non-
Local" pipes, lines, distribution, and transmission systems.  
conveyed entirely using existing District and local infrastructure with no off-site improvements  
other than a short connection to the District’s existing local transmission lines 
   Preparers do not know or provide differences between District and "Local" "infrastructure" and 
"local transmission lines (=pipes). 
appurtenant facilities (e.g. pump stations, valves and metering)  
all construction, operation and maintenance activities associated with all Project facilities. 
    Use of "all" suggests including both Local" and "Regional" Project facilities.  Clarify and revise. 

 
0.0  NOA   The Regional Project, if pursued at a later date, could result in unavoidable significant impacts, 
although this is speculative at this time due to lack of Regional Project details. 
Continuing references to the "Regional Project" distracts and confuses public reviewers and may 

become basis for claiming "Program Assessment" at a later date.   
The DEIR does not clearly separate "Local" and "Regional" projects and thereby confuses and renders 

incomplete the current and future CEQA considerations.  The current DEIR must be revised to clearly 
restrict all considerations to the Local Project, and clearly identify where any facility is suitable for 
expansion as part of a larger Regional Project. Remove all references of "regional" project and 
clearly state the need for a new Project EIR at a later date. 

 
1.0-3/1   The proposed Project aims...to secure water supply reliability by developing a drought-proof, 
hydrologically independent, water...to meet the service area demands at either a local or regional scale. The 
Phase 1 project capacity (up to 5 MGD) would help meet the service area’s water demands at a local scale.... 
For the potential future Regional Project (up to 15 MGD), SCWD would look to involve regional partners 
which would expand the service area of the facility and would help meet the water demands at a regional 
scale...reducing the need for imported water... 
...improving overall regional supply reliability.  
The District only intends to pursue permitting and construction of the Phase 1 Project (up to 5 MGD) at this 
time. 
Inconsistent use of Phases and Scenarios is confusing and distracting as they are not clearly defined and 
explained at first usage and consistently thereafter.   Either remove or consistently use in a revised DEIR. 
The DEIR does not clearly separate "Local" and "Regional" projects and thereby confuses and renders 
incomplete the current and future CEQA considerations.  The current DEIR must be revised to clearly 
restrict all considerations to the Local Project, and clearly identify where any facility is suitable for 
expansion as part of a larger Regional Project. Remove all references of "regional" project and clearly 
state the need for a new Project EIR at a later date. 
 

1

2
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1.0-3/2   ....In addition to Project-level analysis for Phase I, this EIR also functions as a Program 
EIR...providing a programmatic level analysis of a potential future Regional Project of up to 15 MGD....SCWD 
only intends to seek regulatory permits and approvals for the Phase I Project at this time,  
as there are no Regional Project partners in place, and  
specific Regional conveyance facilities are dependent on Regional Partners and  
as such cannot be identified at this time.  
A Program EIR is also appropriate,  
in that it evaluates a phased public works project where SCWD may implement one or more options, and  
in that it evaluates a broad range of implementation options to accomplish SCWD’s Project objectives. 
The DEIR does not clearly separate "Local" and "Regional" projects and thereby confuses and renders 
incomplete the current and future CEQA considerations.  The current DEIR is a confused mess of Project 
and Programmatic DEIR for the Local and Regional Projects. 
The current DEIR must be revised to clearly restrict all considerations to the Local Project, and clearly 
identify where any facility is suitable for expansion as part of a larger Regional Project. Remove all 
references of "regional" project and clearly state the need for a new Project EIR at a later date. 
 
Mixing discharge brine with treated sewage for outfall destroys "freshwater" (=treated sewage with TDS 
of <1.0ppt) from future Direct Potable Reuse,  a significant adverse effect. As an alternative, such 
freshwater may be replaced by recirculation of seawater into the ocean outfall with an improved diffuser 
designs (e.g., inject seawater into outfall discharge flows to reduce TDS down to < 35ppt...from 60ppt + 30 
> 45 + 30 > 38ppt +30 = 1 part brine + 3 parts seawater 
 
The DEIR does not discuss the project's effects in the service area including Environmental Justice and 
Growth Inducements and no hydraulic model is provided for the service areas.  The proposed project 
would be important to supplying lower elevations (<600ft elev.) and S+W sides (within 6 miles) with better 
water than those receiving "imported water" to the N+ E portions of the service areas. 
 
The DEIR must be withdrawn revised, and recirculated with a full service model including service 
parameters (pressures, flows, and qualities) for both the imported water and desal waters.  Once the 
service area model is developed and validated, the model must be rerun as a "Growth Inducement Run" 
with all vacant land developed consistent with surrounding land uses. Once model runs have established 
service areas, the service area(s) must be reviewed and characterized for various Environmental Justice 
issues, e.g., income-assets/home ownership/education/ethnic origins. With the service area 
characterization, the supply benefits must be compared/assessed with the financial costs through rates 
for all users within the service area(s). 
 
Desal projects are most efficient when operated under near constant operating conditions, full 
production load 24 hour every day, although demands/use may be variable which are usually 
compensated for by storage (e.g., 8hr night-time low use: 10pm-6am = 30% to storage = 1.6MGD would be 
stored).  No quantified analysis has been provided for storage and nighttime service area/tanks to 
establish storage and service area backflows.   Provide quantitative analyses of storage, pass-thru flows, 
and backflow for the production and storage facilities for the service area(s).  
 
Intake wells may draw fresher inland groundwater - modelling required to prevent drawdown of near 
shore groundwater 
  
Seismicity 
The geophysical setting and considerations clearly indicate that the proposed Project facilities are 
located closer to the Newport-Inglewood Fault Zone than the imported water transmission systems.  
Intake wells are further exposed to higher risks due to their orientation towards the Newport/Inglewood 
Fault zone. Similarly geotechnical reports and other EIR related reports identify faults on the landward 
side of the treatment facilities and within the service area of the Project, without assessments for risks 
and threats.  Similarly mention is made of the Southern California Earthquake Center but without 
considerations of recorded seismic activities in the SCEC files and assessment of seismic shaking, 
rupture, and liquefaction on the treatment facilities, service pumps, and tubular systems.  No 
consideration is provided for a design "earthquake", its probable locations, depths, and strength for 
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overall designs and for interactions between more flexible pipe/tubular system and their connections with 
more fixed facilities (e.g., pumps and treatment equipment). 
Provide updates and revisions with quantified analyses for a design seismic event along with those 
previously experienced seism.   Provide quantified listing of all recorded earthquakes for 1932 to date 
within 5 miles of the Project and service areas. 
 
SCEC Catalog of Significant Earthquakes 
#YYY/MM/DD HH:mm           MAG        LAT          LON      DEPTH Km 
1933/05/04     23:14               2.29    33.45883 -117.62817   6.0     First recorded 
1933/07/21     04:58               2.58    33.43500 -117.70100   6.0 
1933/08/04     08:45               3.34    33.45600 -117.71800   6.0  - First Significant/Strongest Local Quake 
1952/03/03     16:14               3.29    33.45650 -117.73517   6.0  - 16,000ft  WWSW 
1967/02/13     05:55               2.99    33.44867 -117.71533   6.0 
1970/07/26     11:17               2.84    33.46900 -117.73250   6.0 
1975/07/05     06:52               2.60    33.44200 -117.71900 15.8 
1982/06/06     17:20               2.56    33.46800 -117.70900 11.0   6 in 1984, 30d 
2000/02/08     21:59               2.15    33.44000 -117.67400   1.8   8400ft SSE of Mouth   Shallowest 
    List of quakes >2.5 RM and <3km deep. 
Total Number of events: 64 
 
 
1.0-2   Project Background    SCWD provides potable water, recycled water for irrigation, and sanitary sewer 
services to approximately 40,000 residents and 1,000 businesses...includes the communities of Dana Point, 
South Laguna Beach, and areas of San Clemente and San Juan Capistrano. 
The DEIR does not provide a thorough description of the current and future service area populations (by 
ownership/tenancy, income, education, ethnicity, etc.) and their current, future, and Project levels of 
service by census tract levels (e.g., pressures, quality, and flows). The Revised DEIR must thoroughly 
develop a quantified setting (with computerized/GIS model) for the current, future without project, and 
Local and Regional (expected) service areas and the effects on levels of service with and without the 
Local and expected Regional Projects, given an assumed rate equivalence.  
 
1.0-3/3   Because SCWD intends to seek State Revolving Fund (SRF) financing..., this EIR includes additional 
information required in a “CEQA-Plus” document, related to evaluation of certain federal “cross-cutter” 
regulations.... 
The current DEIR does not consider in setting or assessment the key community element of "Service 
area": "Environmental Justice" (Executive Order No. 12898), as all service area residents will be charged 
similar costs per 100 gallons but some near he Local Project may receive higher pressures, access to 
greater flows, and better water quality than those receiving some imported waters. Environmental Justice 
(EJ) has not been considered in setting and assessment of impacts as the service area effects are 
generally and totally avoided although the Project does not disconnect the SCWD service area from 
imported water systems. 
 
Provide a thorough review of potential EJ issues, current and future EJ units, and effects of Local and 
potential future Regional Projects on the service areas in a Revised DEIR. 
 
 
1.0-3/5   1.2 PROJECT OBJECTIVES    CEQA Guidelines §15124(b) requires that an EIR contain a statement of 
the Project objectives, including the Project’s underlying purpose ????. The project objectives are:    
1.0-4/1 To create a drought-proof, hydrologically independent, reliable and high-quality source of  
 potable drinking water for the District.  
To further diversify the District’s water supply portfolio through  

a locally-controlled supply,  
combining conservation,  
recycling, and  
local supplies  
to reduce dependence on imported water supplies.  
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To provide emergency backup water supplies, should  
an earthquake,  
system shutdown, or  
other event disrupt  

  the delivery of imported water to the south Orange County area.  
No quantified criteria or parameters are provided. 
No discussion of local EQs is provided....intake/outfall shutdown....other event... 
 
 
2.0-4/3   Additional SRF CEQA-Plus Requirements  
Additional environmental analyses are required for SRF loan applications, including:  
▪ Coastal Zone Management Act (CZMA)...  
▪ Environmental Justice – SRF loans require demonstration of compliance with Environmental Justice 
provisions pursuant to Executive Order 12898 and related NEPA integration policies established by the EPA’s 
Office of Environmental Justice (addressed in Section 4.9, Land Use and Planning).  

4.9-9/2   SRF CEQA-Plus Analysis   This EIR section also includes an evaluation of Coastal Zone 
Management Act (CZMA) compliance and Environmental Justice,...(...provided under Impact 4.9-1). 

 
4.9-9/4   4.9.4 IMPACTS AND MITIGATION    [EMPHASIS added] 
Impact 4.9-1: Would...project physically divide an established community?...of Significance: No 

Impact.    Construction and Operations    All Components 
Projects that can divide an established community typically involve large scale linear infrastructure,...sited 

within economically depressed areas....The proposed intake wells, conveyance alignments, and brine 
disposal system WOULD BE subsurface, with most conveyance facilities within roadway rights-of-way 
(ROW)....proposed Project WOULD NOT physically divide an established community. No impact 
WOULD OCCUR in this regard. 

 
Pursuant to CEQA-Plus SRF loan requirements..., the Project WOULD NOT have any disproportionate 

impact upon minority, low-income or indigenous...4.9-10/1...populations or tribes. The desalination 
facilities are in Dana Point, which is in a relatively affluent portion of south Orange County. Although at a 
county level Orange County is approximately 60% white, the Census Tract (0422.01) encompassing 
the Project is approximately 73.9% white [26.1% non-white in census tract] with 9% at the poverty level 
[Poverty = ???, = ??% of Median Income] ....The Project WILL provide for a reliable, drought-proof, 
locally controlled water supply, which WILL benefit all local communities served by the 
District,...WILL ensure long-term sustainability of housing, employment and community services.... 

Changes of conditional to affirmative verbs in the future appears purposeful and to provide emphasis 
as to "No EJ Impacts"; this shows potential bias of the preparers, editors, and circulators of the 
DEIR. 

No setting was provided rendering the entire EJ assessment as useless, inadequate, and incomplete. 
Inadequate setting above with only, 3/4 : 1/4  with 40,000 residents = 30K white : 10K Non-White. 

Provide a thorough, complete, and adequate setting with appropriate assessment and mitigation for 
Environmental Justice in a Revised DEIR 

 
4.9-10/2   Therefore, the Project neither DIVIDES an established community nor disproportionately 

AFFECTS a minority, low-income or indigenous population. There would not be any significant 
impacts in this regard. 

Changes of conditional to affirmative verbs in the future appears to be purposeful and to provide 
emphasis as to "No EJ Impacts"; this shows potential bias of the preparers, editors, and 
circulators of the DEIR. 

Infrastructure includes the service area setting, assessment, and mitigation where levels of service 
can vary  More attributes exist than ethnicity and income; add race, ownership/tenancy, 
education, family size, ages for the entire service area and the associated census tracts. 

 
 
3.0-4/ FN\3 SCWD Board of Directors Meeting, April 26, 2018, Agenda Item 8.  
Not readily accessible for public.  Provide link to BOD minutes archive.  
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3.0-5/ FN\4 Presentation to the SCWD Board of Directors, May 25, 2017, and August 2, 2017,...on December 20 
2017 at https://www.scwd.org/services/drinking/supply/water_reliability/presentations.htm. The draft 
report... December 21, 2017, and is available on the District’s website at 
https://www.scwd.org/civicax/filebank/blobdload.aspx?blobid=8044.   
Inadequate specificity for support of the noted statement and requires page references within 30+ pages. 
 
3.0-6/2   The report also indicates...ranks well above all other available water supply options...for the following 
reasons:  
 1) As an individual Project,...ranks first by high margins, due to the following benefits...:  
 a. High system and supply reliability benefits due to...independence and climate change resilience;  
 b. High resiliency to unknowns (climate change; reductions in imported water supply; ...reduced access to 

imported water supplies);  
 c. High level of local control over operations and cost; and  
 d. Moderate implementation risks and moderate cost-effectiveness.  
Comparisons cannot be properly evaluated as the three or four Project objectives have no 
quantitative/ranking bases. Statements regarding direct financial/costs issues have not been developed 
throughout the DEIR and general references only confuse and require much further development nott yet 
provided.  
Introduction of "climate change" wihout 
 
 
3.0-24/3   These percentages will be monitored throughout the Project’s life. The brackish groundwater pumped 
by the Project is not usable freshwater and would require RO and other treatment processes in order to be used 
for domestic or even industrial purposes. 
Inland groundwater would be drawn to the intake wells as designed and would contribute to increased 
downhill/seaward groundwater flows.  Such increased out-flows would reduce fresh (<20ppt TDS) 
groundwater available for upstream users and may cause over-draft and reduced flows for current 
legitimate groundwater users. This would be an adverse environmental effect on existing well operators 
and their service areas. 
 
3.0-27/6-7-8   Product Water Storage Tank  
The product water storage tank...will provide storage and residual disinfection prior to distribution. The tank will 
contain baffles...to meet disinfection requirements for the Phase I Project and ultimate facility capacity of up 
to 15 MGD.  
A 2.75 million gallon concrete tank was selected based on conservative design criteria....  
....The 2.75-million-gallon tank will have an outside diameter of roughly 125 feet and a height of 37 feet.  
Local Project onsite-element with capacity to expand for Regional Project. Typical 33% storage for 5MG 
would be 1.7MG or half the for Local Project production of 5MGD, while storage for 15MGD would be 
about 5MG or twice the proposed size. Proposed 2.75 MG appears to be an intermediate capacity which 
could be augmented by additional storage in more distance service area storage. This facility appears to 
be a Regional element incorporated into the Local Project and promote growth in the service area and 
supports future Regional development.    
This element must be solely justified for local consideration and must be downsizedd or justified through 
other means and analyses.  
 
3.0-28-1   Product Water Pump Station    The drinking water will be delivered into the District’s existing potable 
water distribution system. As details about the final distribution of water are pending final design, this EIR 
has conservatively assumed a set of distribution pumps and surge vessels to deliver water...to match pressure in 
the District’s existing distribution system,... 
No quantitative or organized information is provided although existing SOI systems would be 
incorporated into a model of the service area/distribution sytem   
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3.0-17   FN\   The desalination facility could be located anywhere within the District’s San Juan Creek Property, 
consisting of Lots A – F...The preferred location, as represented in the EIR, is on lots D, E and F.... The 
desalination site staging area is proposed adjacent and north, on Lot C (a 7.2-acre parcel). Source: District GIS, 
transmitted in email dated March 15, 2018.   
Source/email is not publicly available. Provide in DEIR appendices. 
  
3.0-22  FN\16 “Recovery rate” refers to the Reverse Osmosis process effectiveness, with a 50% recovery rate 

meaning that for every 100 gallons of raw ocean water received, the RO process produces 50 gallons of  purified 
drink ing water.  
 
3.0-27 FN\19  RTW Model, American Water Works Assoc., Denver, CO.   
No dates, no links. 
  
3.0-28  Tbl 3-6   Source: Preliminary Design Report, GHD, May 2018.  
3.0-30  Tbl 3-7   Source: Preliminary Design Report, GHD, January 2018.  
Same document? Different dates without links. 
3.0-31 FN\22 South Coast Water District Capital Improvement Program Initial Study/Mitigated Negative 
Declaration, SCH# 2017081049, adopted October 2017.   
Introductory Web Page, useless without specific reference. 
3.0-35  FN\24 https://www.fuelcellenergy.com/products/#SureSource4000 (accessed April 26, 2018).   
Introductory Web Page, useless without specific reference. 
 
3.0-43  FN\25 http://www.mwdh2o.com/PDF_About_Your_Water/2794_001.pdf (accessed May 9, 2018).  
Provide as reference material but not included in DEIR/appendices references.   
 
4.4-1- -38   4.4 CULTURAL RESOURCES 
No EDR pre-2009 aerial photos were presented or available for review for historic resources, structures 
and foundations and historic uses. Review, setting, mitigation, and impacts are inadequate and 
incomplete as historic aerial photos which were included partially (referenced back to 1938, but not 
provided) in the Hazard/Phase 1 appendix were not reviewed for historic landuses for all Project site.  
Cultural/historic resources may be present but the preparers were ignorant of historic aerial photos for 
the Parks and all Project sites or they chose not to use them, the only direct evidence for historic 
resources consideration.    
Provide all historic aerial photos, require an experienced historic archeologist with aerial photos 
background to review and revise all setting, assessment, and mitigation elements for a Revised DEIR. 
 
4.4-2/EXHIBIT 4.4-2: Paleontological Sensitivity Area    Source: Rincon, Cultural Resources Report, 
Attachment A - Figure 2.   Two 2016/2017 reports in references; online introductory corporate pages 
without specific reference or titles. 
The entire paleontological considerations relate only to vertebrate paleontology and exclude both  
botanical and invertebrate paleontology and hereby renders comments down to incomplete and 
inadequate.  Fossil will be produced from borings for all the wells and some excavations, but they won't 
be dinosaurs although they may be important to understanding of the marine/freshwater sand/silt 
deposition and buried paleo-channels for sourcing feed water for the Project. 
Provide all remaining boring cores for a qualified and experienced invertebrate paleontologist to review 
and evaluate materials for micro-fossils, including diatoms. Then revise all setting, assessments, and 
mitigation elements for all subsurface activities and documentation as part of a fully Revised DEIR.  
 
4.4-17/  FN\10   National Parks Service. National Register Publications. 
https://www.nps.gov/nr/publications/bulletins/nrb15/nrb15_8.htm. (accessed October 2, 2017). Provide as 
reference material but not included in revised DEIR/appendices references.   
 
4.4-17/ 11 California Department of Transportation. Paleontology Laws, Regulations, and Guidance. 
http://www.dot.ca.gov/ser/vol1/sec3/physical/Ch08Paleo/chap08paleo.htm (accessed October 2, 2017).   
Provide as reference material but not included in revised DEIR/appendices references.   
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4.4-23  FN\12 
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/cwsrf_requirements.shtml 
(accessed on September 7, 2017). General Page for selecting from listing:  Financial Assistance Funding - 
Grants and Loans   Provide as reference material but not included in revised DEIR/appendices references.   
 
4.5-1 / 9.0   Geophysical Survey. 2017.    Geophysical Survey ...California. Prepared by Geoscience Support 
Services, Inc. on May 8, 2017.   Incorrect and inconsistent formatting and referencing of documents; 
author???, Date, Title.   Provide corrected reference included in revised DEIR/appendices references. 
 
4.5-3/1    The alluvium, however, is mixed with cobbles, gravel, silty sand, and clay layers to a distance of 
approximately 2.3 miles off shore, with bedrock laying at an unknown depth (Geoscience, 2016). 
Geoscience Support Services, Inc. 2016. Foundational Actions Funding Program Advancement of Slant Well 
Technology and Groundwater Flow and Solute Transport Modeling for...Final Report.  
Incorrect and inconsistent formatting and referencing of documents; author???, Date, Title. 
Provide corrected reference included in revised DEIR/appendices references. 
 
4.5-3/2   The desalination facility site is located on a floodplain near the mouth of San Juan Creek. San Juan 
Creek floodplain is underlain by Holocene era,.... Holocene and Era have specific geological definitions, 
change Holocene to Cenozoic or Era to Epoch or age.  Revise entire Sec. 4.5 for consistent technical 
usage.   Provide corrected terminology in revised DEIR/appendices. 
 
4.5-3/3   A fault may be presumed to be inactive based on satisfactory geologic evidence; however, the 
evidence necessary to prove inactivity is sometimes difficult to obtain and locally may not exist. 
Evidence does exist but was not used; no reference is made to the Southern California Earthquake 
Center (SCEC) in Sec. 4.5 nor in DEIR text references.  Revise and include review of seismicity in the 
Project vicinity and service areas in Revised DEIR. 
 
4.5-3/4   ...affect Dana Point include the Whittier-Elsinore Fault, the San Andreas Fault, the Palos Verdes Fault, 
the San Clemente Fault and the Rose Canyon Fault...(Cotton/Beland/Associates, Inc. 1991).  
Referenced document not included in Sec.9, References, see below. 
9.0-7   Capistrano Unified.... 2016. Facilities Master Plan. Available at...June 20, 2017. 
County of Orange, 2011. Subsequent Environmental Impact Report...December 18, 2017.  
The entire DEIR and all appendices must be revised and edited for consistent referencing, inclusion of 
references, and public accessibility for all documents. 
 
4.5-3/4   Although no known faults cross the City, the Project site could be subjected to future seismic shaking 
during earthquakes generated by...surrounding active faults.  
Referenced documents include faults east of the Dana Point prominence and with the proximity to the 
Newport/Inglewood fault zone, splinter faults from this zone would be expected.  Total absence of use or 
reference to the Southern California Earthquake Center and thereby their documents and catalogs render 
this statement inadequate at best, or totally incomplete.  Provide thorough review of all referenced and 
SCEC documents regarding faults and expected origins of recorded earthquakes for this section in the 
Revised DEIR. 
 
4.5-4/1   The San Joaquin Hills and Oceanside Blind Thrust Faults (...Department of Conservation) extend from 
near Upper Newport Bay, south through the San Joaquin Hills, and stops approximately 12 miles from the 
northern portion of Laguna Beach (Department of Conservation, 2010).  By definition "blind thrust faults" 
are generally not visible on the surface but lie 1000s of feet below, and one end of the fault plane may 
stop/be truncated at the surface which is irrelevant to the other three edges of the plane.     Total absence 
of use or reference to the Southern California Earthquake Center and thereby their documents and 
catalogs render this statement inadequate at best, or totally incomplete.  Provide thorough review of all 
referenced and SCEC documents regarding blind faults and expected origins of recorded earthquakes for 
this section in the Revised DEIR. 
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4.5-4/3   Strong Seismic Ground Shaking   Strong ground shaking from an earthquake can result in damage 
associated with landslides, ground lurching, structural damage, and liquefaction. Major faults...that have 
caused earthquakes and those that could result in earthquakes and ground shaking...include those mentioned 
above, as well as the Whittier Fault Zone, Norwalk and El Modena Fault Zone, San Andreas Fault, and the 
San Jacinto Fault Zone. Potential regional sources for major groundshaking hazards include the San 
Andreas, San Jacinto, and Elsinore fault zones.   Without mention of the Newport-Inglewood Fault 
regarding seismic activities, this discussion is rendered totally incomplete.  Furthermore, total absence 
of use or reference to the Southern California Earthquake Center (and their files and catalogs) render this 
statement totally incomplete.  Provide thorough review of all referenced and SCEC documents regarding 
faults and expected origins of recorded earthquakes for this section in the Revised DEIR. 
Provide in the Revised DEIR quantitative analyses of probability of occurrences for 5,6,& 7 RM events 
along the N-I Fault att 3, 4, and 5 miles distances  with durations, frequencies, and strengths at the 
Project sites, especially for pipes joined to fixed/foundation structures.  SCEC can provide assistance. 
 
4.5-4/4   Liquefaction Based on...the California Geologic Survey Seismic Hazard Zones Map for the Project 
vicinity,...Project area is in an area considered susceptible to liquefaction (California Geologic Survey, 2001). 
Project area is not defined or delineated; likewise for "considered".   Provide in a revised DEIR.  
Furthermore, total absence of use or reference to the Southern California Earthquake Center (and their 
files and catalogs) render this statement totally incomplete.  Provide thorough review of all referenced 
and SCEC documents regarding faults and expected origins of recorded earthquakes for this section in 
the Revised DEIR. 
Provide in the Revised DEIR quantitative analyses of liquefaction during 5,6,& 7 RM events along the N-I 
Fault att 3, 4, and 5 miles distances  with durations, frequencies, and strengths at the Project sites, 
especially for pipes joined to fixed/foundation structures.  SCEC can provide assistance. 
 
Reference is incorrect or misplaced in a disorganized/unedited Sec. 9.  Sec.9 is a mess:  9.0-3,-4, -5, e.g.,   
California Department of Transportation. 2012. Standard Environmental Reference,...2017.  
.......xxtxxx 
California State Parks (CSP). 2003. Doheny State Beach. Preliminary General Plan and.... 
 
California Environmental Protection Agency. State Water Resources Control board. Federal, State...2018.  
California Geological Survey, 2001. Earthquake Zones of Required Investigation Dana Point Quadrangle.  2017.  
California Legislative Information Website, Assembly Bill No. 685, http://leginfo.legislature.ca.gov/...2017.  
 
California Department of Transportation. Paleontology Laws, Regulations, and Guidance....2017.  
.......xxxxx 
California Regional Water Quality Control Board San Diego Region. 
Provide a thoroughly revised and consistent Sec. 9 and all references in all appendices in the Revised 
DEIR. 
 
4.5-13/3   Project Design Features 
a) The desalination site design was created to minimize the total duration and volume of construction grading....  
b) The design of the desalination plant and its facilities...so future expansion would be minimal. 
This and other statements strongly imply that "Local" Project design includes elements suitable for the 
larger Regional Project and confuses the Project Description, alternatives, and mitigation.  
Provide clear Project(s) or Program Descriptions in the Revised Project or Programmatic DEIR. 
 
4.5-14/1   The Christanitos fault zone is..., located approximately 6 miles east of the site. Available data 
reviewed indicates that the Christanitos fault zone is not likely to be active....such, impacts to all project 
components would be less than significant and mitigation...would not be required (Ninyo & Moore, 2015). 
No definition nor explanation is provided for "available data", "reviewed", "not likely", "all".  Some local 
faults are reported, but not included, and no fault traces are provided for the "Newport-Inglewood Fault 
Zone", including those within 3 or 4 miles of the Project site. 
Appendices do not provide structural geological setting for ALL elements of the Local Project and its 
service areas.  
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Provide complete structural geologic setting for all elements of the Local Project in a revised EIR, 
especially all known fault zones. Furthermore, total absence of use or reference to the Southern 
California Earthquake Center (SCEC, and their files and catalogs) render this statement totally 
incomplete.  Provide thorough review of all referenced and SCEC documents regarding faults and 
expected origins of recorded earthquakes for this section in the Revised DEIR. 
 
4.5-14/5  The Project is located...which is prone to ground shaking. All Project components would be 
constructed to the more recent Uniform Building Code standards and would be designed in conformance with 
all applicable standards to resist the harmful effect of seismic ground shaking. 
No definition nor setting nor standards is provided for establishing design requirements for shaking (e.g., 
frequency, strength, and duration) to be in the DEIR project description and/or mitigation OR for "future" 
re-design.  These requirements are especially important for all connections between more flexible piping 
and rigid fixed/foundation-supported/piled facilities. 
Provide all engineering requirements to be included for all design levels prior to bidding and construction 
for the revised DEIR. 
 
4.5-15/5  The Project components...due to the subsurface nature of the intake wells, impacts would be less than 
significant. There is a possibility of strong seismic ground shaking for all Project component due to the nature 
of the geographic region of Southern California and its seismic activity.  
To reduce impacts, compliance with mitigation Measure GEO-1 would require a qualified geologist and 
geotechnical engineer to prepare site-specific geotechnical hazard investigations and recommendations 
for design level measures. This mitigation measure would ensure operation impacts to be less than significant 
in relationship to strong seismic ground shaking. 
Provide engineering design risks (probability: 1/100yr, strength, duration, etc.) for ground shaking 
incorporated into the current Local Project and requirements for further engineering upgrades and 
mitigations in the Revised DEIR. 
 
4.5-15/7   Therefore, implementation of Mitigation Measure GEO-1, along with relevant civil engineering 
best practices, would ensure that raw water conveyance facility impacts due to strong seismic ground shaking 
are less than significant. 
Provide definitions, distinctions, and consistent use of "compliance", "recommendations", "relevant", and 

"best practices" in the revised DEIR. 
Provide all engineering requirements to be included for all design levels prior to bidding and construction 
for the revised DEIR. 
 
4.5-16/1   The Project components.... There is a possibility of strong seismic ground shaking for the 
desalination facility...and its seismic activity. To reduce impacts..., compliance with Mitigation Measure GEO-1 
would require a qualified geologist and geotechnical engineer to prepare site -specific geotechnical 
hazard investigations and recommendations for design level measures.  This mitigation measure would 
ensure operation impacts to be less than significant in relationship to strong seismic ground shaking. 
It is unclear as to whether this mitigation has been or will be include in future design upgrade. Use of 
"would require" suggest that such mitigation has not been incorporated into the Project 
Design/Description. 
Provide all engineering requirements and "recommendations" to be included for all design levels prior to 
bidding and construction for the revised DEIR. 
 
4.5-16/2   Brine Disposal System   The brine disposal component is not intended for human occupancy and 
would not result in a direct adverse impact to humans..., therefore impacts would be less than significant.  
Like all other elements in this section, brine disposal requires a designed/engineered disposal pipeline 
(5MGD flow) from the Project Site to the sewage treatment plant and connection to the existing outfall. 
Any leaks/spills of brines (60ppt, TDS) into the channel or treatment plant could have significant impacts 
to water quality and fisheries/wildlife/ecosystems. Current Project design/engineering requirements have 
not been provided and as no Mitigation is mentioned, this section requires revisions.   Provide all 
engineering requirements and "recommendations" to be included for all design levels prior to bidding 
and construction for the revised DEIR. 
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4.6-21/6   Goal CR 1: All significant historic features and sites at the park are preserved, protected from 
damage, and properly interpreted for public appreciation of the park’s history.  
Guideline CR 1.1: Monitor the condition of the remaining CCC-period features in the park, such as through 
annual photo documentation, and initiate measures to preserve and/or restore these features.... 
 
4.6-29/3   Subsurface Intake Wells    The subsurface intake wells...with undetermined paleontological 
sensitivity. Unnamed Miocene marine sediments are mapped offshore in the shallow sub-surface and are not 
known to contain fossils but would be inspected if construction activities bring them to the surface. 
Construction of the subsurface intake wells would not destroy a unique paleontological resource or unique 
geologic feature with the implementation of CUL-3...would not destroy a unique paleontological resource or 
unique geologic feature and no impact would occur.  
The entire paleontological considerations relate only to vertebrate paleontology and exclude both 
botanical and invertebrate paleontology and hereby renders comments down to incomplete and 
inadequate. Designation of "undetermined" and "marine" conflict as he only way to determine "marine" 
designation is to find "marine" invertebrates or diatoms in the sediment.   Therefore the "not known" 
conflicts with the marine designation.    
Marine and perhaps estuarine or even freshwater fossils will be produced from borings for all the wells, 
but not dinosaurs. The little fossils (="MicroFossils")  may be important to understanding of the 
marine/freshwater sand/silt deposition and buried paleo-channels for sourcing feed water for the Project. 
Provide all remaining boring cores for a qualified and experienced invertebrate paleontologist to review 
and evaluate materials for micro-fossils, including diatoms. Then revise all setting, assessments, and 
mitigation elements for all subsurface activities and documentation as part of a fully Revised DEIR.  
 
4.6-29/3   Southeast Intake Wells    The southeast intake wells would be in an area with low to no 
paleontological sensitivity. Unnamed Miocene marine sediments are mapped offshore in the shallow sub-
surface and are not known to contain fossils but would be inspected if construction activities bring them to 
the surface. Construction...would not destroy a unique paleontological resource or unique geologic feature 
The entire paleontological considerations relate only to vertebrate paleontology and exclude both 
botanical and invertebrate paleontology and hereby renders comments down to incomplete and 
inadequate. Designation of "undetermined" and "marine" conflict as he only way to determine "marine" 
designation is to find "marine" invertebrates or diatoms in the sediment.   Therefore the "not known" 
conflicts with the marine designation.    
Marine and perhaps estuarine or even freshwater fossils will be produced from borings for all the wells, 
but not dinosaurs. The little fossils (="MicroFossils")  may be important to understanding of the 
marine/freshwater sand/silt deposition and buried paleo-channels for sourcing feed water for the Project. 
Provide all remaining boring cores for a qualified and experienced invertebrate paleontologist to review 
and evaluate materials for micro-fossils, including diatoms. Then revise all setting, assessments, and 
mitigation elements for all subsurface activities and documentation as part of a fully Revised DEIR.  
 
4.6-30/5   Brine Disposal System   No construction...required for the ocean discharge because the existing San 
Juan Creek Ocean Outfall would be used for brine disposal. Therefore, no impact would occur. 
Connection between the Brine Lines and the outfall would require a Pipe which would require trenching 
or boring between the east and west side of the creek, and such work could encounter marine, estuarine, 
or freshwater fossils (e.g., MicroFossils: foraminifera, ostracodes, diatoms, and others.    The entire 
paleontological considerations relate only to vertebrate paleontology and exclude both botanical and 
invertebrate paleontology and hereby renders comments down to incomplete and inadequate. The little 
fossils (="MicroFossils")  may be important to understanding of the marine/freshwater sand/silt 
deposition and buried paleo-channels for sourcing feed water for the Project. 
Provide all remaining boring cores for a qualified and experienced invertebrate paleontologist to review 
and evaluate materials for micro-fossils, including diatoms. Then revise all setting, assessments, and 
mitigation elements for all subsurface activities and documentation as part of a fully Revised DEIR.  
 
4.6-31/5   CUL-3 Paleontological Construction Monitoring and Compliance Program. The following measures 
would be implemented to reduce potential impacts to paleontological resources to less than significant:  
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Retain a Qualified Paleontologist. Prior to initial ground disturbance, the South Coast Water District (SCWD) 
shall retain a project paleontologist, defined as a paleontologist who meets the Society of Vertebrate 
Paleontology standards for Qualified Professional Paleontologist, to direct all mitigation measures....  
These considerations relate only to vertebrate paleontology (SVP, TW retired past member) and exclude 
both botanical and invertebrate paleontology and hereby renders comments down to incomplete and 
inadequate. Designation of "undetermined" and "marine" conflict as he only way to determine "marine" 
designation is to find "marine" invertebrates or diatoms in the sediment.   Therefore the "not known" 
conflicts with the marine designation.    
Marine and perhaps estuarine or even freshwater fossils will be produced from borings for all the wells, 
but not dinosaurs. The little fossils (="MicroFossils")  may be important to understanding of the 
marine/freshwater sand/silt deposition and buried paleo-channels for sourcing feed water for the Project. 
Provide all remaining boring cores for a qualified and experienced invertebrate paleontologist to review 
and evaluate materials for micro-fossils, including diatoms. Then revise all setting, assessments, and 
mitigation elements for all subsurface activities and documentation as part of a fully Revised DEIR.  
 
4.6-33/2   REGIONAL PROJECT  
Due to the lack of specific Regional Project facilities identified...and uncertainty regarding Regional 
Project funding, partners and end users, it would be speculative to provide a detailed evaluation of 
potential cultural resource impacts of a potential future Regional Project.  
Generally, expansion of various Phase I project components...additional slant wells and additional raw water 
conveyance lines). Expansion at the desalination facility site would have no impacts on cultural resources.  
The Regional Project...additional regional product water conveyance, pumping and storage facilities, the 
location or alignment of which has yet to be identified.  
Mitigation Measures CUL-1 through CUL-3...to the Regional Project,...standard practices to avoid pipeline 
trenching across natural open space lands where the potential for cultural resources is greater. 
Evaluations of Regional Project settings and impacts thoroughly confuse the entire current DEIR, 
including in this Section, rendering this and other similar sections of the DEIR, erroneous, conflicting, 
and totally inadequate and incomplete. 
Either provide a complete and adequate Project(s) or Program DIER(s), not this confused mess. 
As the approach and contents for the Local Project setting, assessment, and mitigation are incomplete, 
inadequate, arbitrary, erroneous, contradictory, and inconsistent, those for any "Regional Project" must 
be considered as the same. 
Provide two separate project or one programmatic DEIR(s), with thoroughly revised, adequate, and 
complete sections, suitable for public review, not this mess. 
 
4.6-34/7   Similarly, all future development...would be required to demonstrate compliance with applicable 
federal and state regulatory requirements,...intended to reduce and/or avoid potential adverse environmental 
effects...analysis and mitigation for cumulative impacts within the jurisdiction of the affected 
agency)....cumulative impacts...mitigated on a project-by-project level, and in accordance with the 
established regulatory framework, through the established regulatory review process. 
As this DEIR has not complied with all requirements for a complete and adequate DEIR+CEQa-PLUS; "all 
future development" of the Regional Project and the Regional Service Areas must be assumed to suffer 
from the same inadequacies and over-generalizations. Revise this entire section and include in a Revised 
DEIR. 
 
4.7-1/2   EDR photo package  (see Appendix 10.8.1, Environmental Data Resources Radius Map Report with 
Geocheck):   EDR Historical Topo Map Report with QuadMatch (EDR, July 24, 2017);  Certified Sanborn Map 
Report (EDR, July 25, 2017); and  EDR Photo Decade Package (EDR, July 27, 2017). 
Reference to the incomplete appendix clearly indicates preparers and editors, and District have either 
knowingly circulated a deficient document or did not review the document prior to release to the public.  
Apx10-8-1\pdf396/ - 5001976 9  pre-2010 not provided, including: 

2009 1"=500' Flight Year: 2009 USDA/NAIP      2005 1"=500' Flight Year: 2005 USDA/NAIP 
1994 1"=500' Acquisition Date: June 01, 1994 USGS    1990 1"=1000' Flight Date: January 01, 1990 USDA 
1980 1"=1000' Flight Date: January 01, 1980 USGS     1977 1"=1000' Flight Date: January 01, 1977 Proprietary Brewster Pacific 
1967 1"=1000' Flight Date: January 01, 1967 USGS     1952 1"=1000' Flight Date: January 01, 1952 USDA 
1946 1"=1000' Flight Date: January 01, 1946 USGS     1938 1"=1000' Flight Date: January 01, 1938 USDA 

Ten aerial photos have been referenced but not included. 
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Readily available satellite images clearly show the value of such historic images for identifications of 
resources and hazards. 
 
2018      1994 (Google Earth Pro) Yellow Line is 1570ft    

    
The Project site has been used for industrial and other uses which may have contaminated the site, but 
the DEIR does not include documentation regarding soil contamination which may have been surficially 
removed and covered by clean fill.  
 
4.7-2  FN\1 State Water Resources Control Board Right to Divert and Use Water Permit 21138. 
The Document is available for public review but the connection to the noted text is not specific to a 
section of the permit. Provide specific section of the permit in the Revised DEIR. 
 
4.7-7 Table 4.3, Appendix 10.10.1.   Unclear as to copy of table or derived from text. 
Provide specific section of text or portions of table in the Revised DEIR 
 
4.7-7  FN\2   
http://geotracker.waterboards.ca.gov/map/?CMD=runreport&myaddress=25300+Dana+Point+Harbor+Drive 
(accessed March 20, 2018).   [Notes: Database Acronyms are noted in Appendix 10.8.1, Environmental Data 
Resources (EDR) Radius Map Report with GeoCheck.] 
Noted link does not connect to a specific location, therefore itte is rendder unavailable for public review 
and is not included in the appendix. Provide more specific publicly accessible link or in an appropriate 
appendix in the Revised DEIR. 
 
4.7-12       Sources: Environmental Data Resources, The EDR Radius Map Report with GeoCheck, July 24, 2017; 
and Google Earth Pro 2017. 
Provide reference to appropriate DEIR appendix in the Revised DEIR. 
 
4.7-19/4   Goal 3: Reduce the risk to the community's inhabitants from exposure to hazardous materials 
and wastes.    Policy 3.2: Cooperate with railroad operations to ensure that hazardous materials transported 
by rail do not pose a threat to life or property. 
The historic railroad ROW lies immediately south of the Project site and trains are widely known to carry 
hazardous materials, and ROWs, ballasts, and soils are often contaminated by leaks and spills.   
Information that would have been available in historic aerial photos is incomplete due to the deletion of 
2008-1938 (or even earlier, EDR has files going back to 1923).  
The entire 4.7 section is incomplete due to lack of any soil borings/samplings of site immediately 
adjacent to the railroad ROW. 
Provide reference to appropriate DEIR appendix in the Revised DEIR. 
 
4.7-21  FN\3 California Department of Parks and Recreation, Doheny State Beach General Plan & Draft 
Environmental Impact Report, December 2003. 
As the noted document is over 100 pages specificity is required for public accessibility 
4.7-21  FN\4 Instead of policies, the Doheny State Beach General Plan includes guidelines, which are a general 
set of parameters that provide directions towards accomplishing goals (page 3-3). 
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The DSBGP contains both goals, policies, and guidelines; stated clarification seems out-of-place or 
purposefully confusing. Provide clarification and specificity to the Local Project, herein, in the Revised 
DEIR.. 
 
4.7-23 FN\5 https://www.dir.ca.gov/title8/339.html (accessed March 14, 2018).   The 35 page FN reference 
requires greater specificity for public review.  As presented the reference is not suitable for public review 
and thereby is inadequate for review. Provide more specific noted connection in the Revised DEIR.  
 
4.7-25  FN\6  Appendix 10.10.2 shows that pumping 8.6 MGD has little effect on the groundwater plume (page 
37, and Figures 54, 55 and 56 of Appendix 10.10.2), as does pumping at even higher levels. In fact, groundwater 
modeling shows that the Project would improve plume conditions by causing the plume to dissipate faster.  
Plume dispersion or pumped-induced movement is often used as part of groundwater decontamination & 
remediation. However contaminants must be removed as part of pump/treat remediation, and thereby 
rapid flow and/or spreading of contaminated groundwater must be considered as a negative impact until 
much greater information and modeling has been conducted and provided.  Therefore this text section 
and related appendix must be considered as incomplete and inadequate for impact assessment and 
mitigation.  Provide a completely revised, quantitative setting for potential hazardous contamination of 
the Creek groundwater resources and assessment of impacts from changes caused or induced by the 
Project in the Revised DEIR. 
 
4.7-37 FN\12 http://www.ocair.com/Commissions/ALUC/Docs/JWA_AELUP-April-17-2008.pdf. 
174 pages, without pg. #, content cannot be verified. Provide specificity within noted file for the 
appropriate noted text in the Revised DEIR. 
 
4.7-40 FN\13 City of Dana Point Building and Safety, Fire Hazard Severity Maps, Available at: 
http://www.danapoint.org/department/communitydevelopment/ 
building-safety/fire-hazard-severity-zones, (accessed February 21, 2018). 
"Page Not Found...   The page you are looking for, 
http://www.danapoint.org/department/communitydevelopment/building-safety/fire-hazard-severity-zones,  
may have been removed, renamed, entered wrong, or is temporarily unavailable." 
Provide specific appropriate reference for noted text in the Revised DEIR. 
 
4.7-42/3   SIGNIFICANT UNAVOIDABLE IMPACTS   The Project would not result in any significant unavoidable 
impacts concerning hazards and hazardous materials.   This statement is founded on a totally incomplete, 
inadequate, and poorly documented assessment in both the DEIR section and supporting appendix. 
 
EXHIBIT 4.7-2: Schools within 0.25 Miles of the Proposed Project 
Intake and Conveyance areas are wrongly located in SJC District. 
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5.0-1/2   Per...Guidelines..., additional significant effects of the alternatives are discussed in less detail than the 
significant effects of the project as proposed. For each alternative, the analysis: 1)...; 4) assesses whether the 
alternative would meet most of the basic project objectives; and 5) evaluates...comparative merits.... 
Since there are only 3-4 objectives, no distinction of "basic" and non-basic objectives has been or could 
be reasonably made.  The verbal, non-numerical, non-quantifiable objectives cannot be numerically 
ranked nor "evaluated" for comparative merits or rankings. Additional and current objectives must be 
revised for quantifiable or numerical comparisons and included in a revised DEIR for review. 
 
 
5.0-1/3   Key provisions of the...Guidelines on alternatives...are summarized below to explain the foundation and 
legal requirements for the alternatives analysis in the Draft EIR.   
▪ “Among the factors that may be taken into account when addressing the feasibility of alternatives are site 
suitability, economic viability, availability of infrastructure, general plan consistency, other plans or regulatory 
limitations, jurisdictional boundaries (…), and whether the proponent...-2/1...can reasonably acquire, control or 
otherwise have access to the alternative site (or the site is already owned by the proponent).”....  
▪ For...“[o]nly locations that would avoid or substantially lessen any of the significant effects...need be 
considered....”.... 
▪ “An...need not consider an alternative whose effect cannot be reasonably ascertained and whose 
implementation is remote and speculative.”.... 
Only 3-4 objectives have been or could be reasonably made.  Use of "reasonably", "feasibility", and 
"economic" clearly relate to financial aspects of the Project which has not been well developed and 
incorporated into the DEIR and alternative considerations and comparisons. The DEIR does not define 
"substantially", "remote", or "speculative" must be withdrawn, objectives revised and quantified, and 
alternative numerically and financially compared. 
The verbal, non-numerical, non-quantifiable objectives cannot be numerically ranked nor "evaluated" for 
comparative merits or rankings. Additional and current objectives and clearly defined and enumerated 
comparisons must be revised and included in a revised DEIR for review. 
 
5.0-4/6   To meet these Project objectives, the District has identified the need for a 5 MGD Phase I Project, 

consistent with its Urban Water Management Plan (UWMP) and Strategic Plan.  
Goals are mentioned in Sec. 3.0 but not included in Sec.5 
Although three objectives are bulleted (repeated from Sec.3), the following paragraph (/6) appears to be 

an "objective" (or "Goal") and is the only numerical objective provided in the DEIR.  
No quantified criteria/parameters are provided in the objectives, and no quantified/numerical-ranked 

comparison of alternatives is provided. 
No discussion of independence and reliability is presented regarding the future dependence and the total 

reliance on the performance of the Project system in close proximity of local EQ sources and 
potential tsunamis or intake/outfall/RO system shutdowns, or "other" events. 

Imported water would remain available to the District, as no mention of closing such connections appear 
to be part of the Project, as described as "Emergency Back-Up".  Thus both imported and desal 
waters would be inter-dependent and under normal operations, the desal waters would increase 
supply to the service area by 5MGD for an additional 50,000 users. 

 
5.0-4 FN\1 https://www.scwd.org/about/governance/water_reliability_working_group/default.htm (accessed May 
3, 2018).   
Introductory Web Page useless without specific reference. Provide greater specificity and links. 
 
5.0-5/3   The range of feasible alternatives identified under this EIR has been selected and discussed...intended 
to foster meaningful public participation and informed decision making....those that could feasibly accomplish 
most of the basic objectives of the Project and could avoid or substantially lessen one or more of the significant 
effects....factors that may be taken into account when addressing the feasibility of alternatives are site 
suitability, economic viability, availability of infrastructure, General Plan consistency, other plans or 
regulatory limitations, jurisdictional boundaries, and whether the proponent can reasonably acquire, 
control, or otherwise have access to the alternative site (or the site is already owned by the proponent). 
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Since there are only 3-4 objectives, no distinction of "basic" and non-basic objectives has been or could 
be reasonably made.  Use of "feasible", "feasibility", and "economic" clearly relate to financial aspects of 
the Project which has not been well developed and incorporated into the DEIR and alternative 
considerations and comparisons. The DEIR must be withdrawn, objectives revised and quantified, and 
alternative numerically and financially compared. 
The verbal, non-numerical, non-quantifiable objectives cannot be numerically ranked nor "evaluated" for 
comparative merits or rankings. Additional and current objectives must be revised for quantifiable or 
numerical comparisons and included in a revised DEIR for review. 
 
5.0-7 FN\2 http://www.catalanadeperforacions.com/pdf/Neodren%20English.pdf (accessed May 1, 2018).  
Advertisement without technical information for well-screens. 
FN\3 http://ru.pall.com/pdfs/misc/WFC08_80cmx200cm.pdf (accessed May 1, 2018).   
Advertisement without technical information for well-screens.  Provide specific technical notes and links 
 
5.0-10/ FN\5 SCWD Board of Directors Meeting, April 26, 2018, Agenda Item 8.  
No link to a page. 
 
5.0-10/ FN\6 Need for new system capacity during an extended outage (up to 60 days) of MWD’s deliveries 
caused by an earthquake or emergency.     For system gap, demands and supplies are presented in million 
gallons per day (MGD) as opposed to acre-feet per year (AFY) in order to account for shortages that are less 
than a year (South Coast Water District – Water Reliability Study, Technical Memorandum Report, December 21, 
2017, page 13).  
No link to page. 
 
5.0-11 FN\8 As described in detail in the District’s Water Reliability Working Group final report, available here 
(https://www.scwd.org/civicax/filebank/blobdload.aspx?blobid=8044), accessed May 17, 2018.   
No date, nor page reference in 30+ pages for "DETAIL". 
 
5.0-12   Tbl. 5-1   Source: SCWD, 2015 Urban Water Management Plan.  
Not provided in Sec.9, References  
 
 
7.0-1/1    7.0 Effects Found Not to Be Significant     ....During the course of preparing the NOPs and this EIR, it 
was determined that the Project would result in “no impact” or a “less than significant impact” for various issue 
areas, due to the absence of Project characteristics producing effects of this type...following statements briefly 
indicate the reasons that the Project’s possible significant effects concerning these issue areas were determined 
not to be significant,... 
The Entire DEIR appears to have been prepared with a pre-determined concept that "no impacts" or "no 
significant impacts" would occur from either the Local or Regional Project(s).  This appears to be a basic 
bias for the preparers who attempt to bias the public. Such bias must be removed and a fully objective 
and quantified comparison of alternatives must be prepared for public review. 
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2017    2800ft 

 
1994 2800ft 

 
These Goggle Earth Pro satellite images and those missing from the EDR appendix for hazards and 
hazardous contaminations show industrial an storage uses of the Project site which would be expected 
to have contaminated the Project site. Missing EDR historic aerial photos and those above must be 
acquired, reviewed, and assessed regarding land uses and activities on the site and along the BNSF 
railroad ROW for possible contamination of the soil and underlying groundwaters. 
 
9.0   References are incorrectly cited without consistent reference format and without being available for 
public review. Revise all references within Sec. 9 to single reference format and apply throughout 
section. Provide links or appendices for all reports not available directly to the public. 
Provide text summary or recording for all "personal communications" 
 
5.0-10/2   The potential loss of SWP and CRA...delivery outages of up to 18 months have been forecast. 
However, existing local water storage capacity...estimated to be limited to six months.\4 
Six months of storage (6mgd x 183d = 1,098Mg). Provide sources of exiting storage for Orange County 
and Project service area. 
5.-10/FN 4 Stanley, Mark, 2015. Seismic Considerations for Water Distribution Resiliency in California.    
Not in Sec.9 References but in internet:   https://www.hdrinc.com/sites/default/files/2017-05/hdr-seismic-
considerations-for-water-distribution.pdf 
Public access is fundamental to CEQa and the EIR, and this DEIR does not provide all referenced/cited 
documents and therefore the DEIR is incomplete. All references and citations must have a publicly 
accessible source for the document and included in Sec.9 and provide in a revised DEIR.  
 
9.0-8   Environmental Data Resources (EDR) Radius Map Report with GeoCheck (EDR Report) 
(Environmental Data Resources (EDR), July 24, 2017). 
Provided in appendices along with two other EDR documents, including some aerial photos but without 
all cited aerial photos.  Withdraw, revise, and recirculate as RDEIR. 
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Letter O4 Sierra Club 
Dr. Tom Williams 
August 6, 2018 

Response O4-1 

This comment provides a series of statements that either reiterates information from the Draft EIR or 
provide short comments and/or opinion with little context. The District’s responses to these statements 
are provided below: 

• Statements regarding the purpose of the Project and current reliance upon imported water are 
noted for the record. 

• Regarding groundwater modeling, please see responses to Letter F2. 

• The Draft EIR discusses “inland groundwater modeling” extensively, in Draft EIR Section 4.8, 
Hydrology and Water Quality. Further groundwater modeling was done at the request of several 
stakeholders (refer to responses to Letter F2 and Appendix 4.2.3). See also, Responses L6-10, L7-9. 

• The Draft EIR addresses power supply components of the proposed Project in Sections 3 and 4.6, 
Greenhouse Gas Emissions. No power supply analysis is provided for wedgewire intakes, as these 
are only utilized for screened open ocean intakes which are neither proposed by the Project nor 
evaluated as an alternative, since screened ocean intakes are not favored by the Ocean Plan and 
environmental groups. There is also no existing intake tunnel that could be used for screened 
ocean intake, which would therefore require a new ocean intake tunnel, and associated significant 
marine impacts. 

• Regarding analysis of the local (versus regional) Project, please see Master Response 2. 

• Regarding seismic vulnerability, comments are correct that existing imported water facilities are 
vulnerable to seismic activity. Geologic and seismic risks associated with the proposed Project are 
analyzed in Draft EIR, Section 4.5. 

• Environmental justice issues as required by the Project’s CEQA-Plus SRF loan requirements begin 
on page 4.9-9 of the Draft EIR. This discussion provides the reasoning for the Draft EIR’s 
conclusions. As stated in the Draft EIR: 

“Pursuant to CEQA-Plus SRF loan requirements (as described in Section 2, Introduction and 
Purpose), the Project would not have any disproportionate impact upon minority, low-income or 
indigenous populations or tribes. The desalination facilities are in Dana Point, which is in a 
relatively affluent portion of south Orange County. Although at a county level, Orange County is 
approximately 60% white, the Census Tract (0422.01) encompassing the Project is approximately 
73.9% white with 9% at the poverty level. The desalination site is industrial, and is already 
physically isolated from the surrounding communities, with San Juan Creek forming its western 
border, PCH along its southern border, and the MetroLink railroad along its eastern border, with 
additional District property to the north. Similarly, the slant well locations are physically isolated 
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already, being located within Doheny State Beach (DSB) and Capistrano Beach Park. The Project 
will provide for a reliable, drought-proof, locally controlled water supply, which will benefit all 
local communities served by the District, as it will ensure long-term sustainability of housing, 
employment and community services that are dependent upon a reliable potable water supply. 

Therefore, the Project neither divides an established community nor disproportionately affects a 
minority, low-income or indigenous population. There would not be any significant impacts in this 
regard.” 

• Economic and financial issues, regarding Project economics or rates, are not environmental issues 
required to be addressed by the CEQA document. The District Board of Directors will consider a 
wide range of factors when deliberating on whether or not to approve the Project, and these 
factors can and will include factors outside of CEQA such as financial impact. 

• This EIR is specifically for the local Project (up to 5 MGD).  Some features of this Project are 
intended to be sized for compatibility with a potential future 15 MGD Regional Project (refer to 
Master Response 2). 

Response O4-2 

It is not clear from the comment what the specific confusion is. All local and regional conveyance lines 
serving the Project are owned by the District or by the Joint Regional Water Supply System of which the 
District is a member agency and the designated operator. Distribution of product water into the District’s 
system is described on page 3.0-28 of the Draft EIR. Pipeline alignments are shown in Exhibit 3-3 at the 
end of Draft EIR Section 3.0 Project Description. The product water tank and pump locations are shown in 
Exhibit 3-6. Also refer to Master Response 2 that provides additional clarification regarding the Local 
Project as compared to Regional Project facilities.  

Response O4-3 

Please see Master Response 1 regarding the Project Description and Master Response 2 for further 
clarification regarding Local vs. Regional Project. The District is only considering approval of the Local 
Project (up to 5 MGD). 

Response O4-4 

It is not clear specifically what the commenter is requesting. Combining brine discharge with existing 
wastewater flows prior to outfall is the preferred method of discharge identified by the California Ocean 
Plan. There is no direct potable reuse planned, and the Project would not conflict with potential future 
direct potable reuse should it be implemented in the future, as the Project can meet California Ocean Plan 
requirements without blending with wastewater (see Draft EIR Section 4.8, Hydrology and Water Quality, 
and the brine modeling in Appendix 4.3.2).  Refer to responses to Letter S7 re brine discharge modeling. 

Response O4-5 

Please see Responses O4-1 and O7-6 regarding environmental justice. Please see Section 6.3 of the Draft 
EIR for an evaluation of growth-inducing impacts, as well as response to Comment O2-1. As noted in the 
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Project Description, desalinated product water would be blended with existing imported water sources 
within the District’s system. All sources of District water (imported, recycled, groundwater and proposed 
desalination water) would meet applicable local and state water quality standards. 

Response O4-6 

Project operations are described in Draft EIR Section 3.0, Project Description. The Project has been 
designed to operate 24 hours per day and facilities sized to accommodate fluctuations in demand, 
including onsite product water storage. 

Response O4-7 

The Draft EIR discusses inland groundwater withdrawals, which has been clarified and amplified as 
described in Appendix 4.2.3. See also, Responses L6-10, L7-9. 

Response O4-8 

While the Project is located approximately three miles from the Newport-Inglewood Fault Zone, please 
note that existing imported water conveyance infrastructure actually crosses the San Andreas Fault in 
several locations and therefore is susceptible to extreme groundshaking and/or ground rupture. Possible 
Project exposure to seismic activity is discussed in Section 4.5 of the Draft EIR. The District has a long 
history of constructing and maintaining water and wastewater facilities in seismically active Southern 
California. All Project facilities will be designed in accordance with applicable seismic design standards. 

Response O4-9 

The comment makes a number of assertions without specific critique of any Draft EIR analyses. With 
respect to service area, the Project would provide an additional source of reliable water to the District. 
The District’s service area will not change with the Project. Existing and future water demands are 
described in Draft EIR Section 3.0, Project Description, and growth-inducing impacts are discussed in 
Section 6.3. Please see Response O4-1 regarding environmental justice, and O2-1 regarding growth-
inducing impacts.  

Response O4-10 

Comments summarizing Project objectives are noted for the record. Local earthquakes are discussed in 
Section 4.5, Geology and Soils. A review of historical “significant” earthquakes indicates that none are 
known to have occurred in the Project area.1 

Response O4-11 and O4-12 

Please see Response O4-1 regarding environmental justice. 

1  California Institute of Technology, Southern California Earthquake Data Center, Significant Earthquakes and Faults, available at 
http://scedc.caltech.edu/significant/index.html (accessed March 23, 2019). 
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Response O4-13 

All archived SCWD Board meeting minutes and videos can be found at www.scwd.org. 

Footnote 4 on page 3.0-5 simply provides the location of SCWD Water Supply Reliability Report 
(December 2017). 

Comments regarding page 3.0-6 provide a summary of statements within the Water Supply Reliability 
Report to document the purpose of the Project as proposed by SCWD. The comments do not raise 
environmental concerns to be addressed by the EIR. 

As a general response regarding the use of footnotes, it is appropriate for an EIR to cite documents or web 
pages as sources of information. The entirety of every reference cited does not need to be included in the 
Technical Appendices of an EIR. Comments regarding the utility of references are noted for the record but 
do not warrant further response unless a specific comment has been made regarding the environmental 
analysis. The District has made its best effort to respond to all comments related to “significant 
environmental points” consistent with CEQA Guidelines Section 15132. It is not always possible to identify 
exact page references from website sources. 

Response O4-14 

Comments refer to changes in groundwater flows with project operation. Draft EIR page 4.8-30 explains 
that inland groundwater would make up approximately 5% of the total raw water source for the project. 
Based on the groundwater modeling conducted, impacts to the groundwater (up to 392 AFY) were found 
to be less than significant based upon the compromised quality (salinity) of that water source. The 
groundwater modeling has been updated following further coordination with SJBA on inland groundwater 
modeling, the results of which do not change Draft EIR conclusions. See also, Responses L6-10, L7-9. 

Response O4-15 

Regarding the product water storage tank, please see Master Response 2 regarding the explanation for 
sizing certain components of the Project. Draft EIR page 3.0-27 specifically states that the product water 
storage tank may be built to provide disinfection capacity for up to 15 MGD, in order to avoid constructing 
separate regional facilities at a later date, or tearing down a tank sized for the Local Project and replacing 
it with a regional-sized tank. 

Response O4-16 

It is not clear what this comment is requesting. Refer to Master Response 2 regarding clarifying Local 
Project and Regional Project facilities. The brine pump pad would be sized to accommodate additional 
pumps in future phases; however, product water pumps would be installed to match anticipated product 
water pumping volume, so the Local Project would only include product water pumps corresponding to 
Local Project product water volumes, in accordance with District Design Standards and Practices. 
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Response O4-17 

Reference to page 3.0-17 does not correspond with the comment provided but appears to apply to 
footnote 17 on page 3.0-22. The email referenced is part of the administrative record for the Project but 
inconsequential to the description of the proposed Project. 

References to the Preliminary Design report in Tables 3-6 and 3-7 are the May 2018 report by GHD 
included in the Draft EIR appendices. 

Footnote 22 simply identifies a prior CEQA document as a factual statement.  Footnotes 24 and 25 also 
identify the sources of information used or referenced in the Draft EIR. 

Please see Response O4-13 regarding citations. 

Response O4-18 

The Cultural Resources Assessment includes references utilized in the report, including consultation with 
the Dana Point Historical Society and review of Dana Point historical resources inventories. The Draft EIR 
also cites to the San Juan Creek Property EIR and Doheny State Beach General Plan EIR. The comment 
alleges inadequate consideration of historic use of the Project sites but provides no information to 
indicate any additional known resources or specific inadequacies in the Draft EIR. 

Response O4-19 

The Draft EIR includes assessment of potential paleontological resources. No known paleontological 
resources have been recovered during any past construction within the desalination facility site or slant 
well sites (Draft EIR Appendix 10.5.1, Appendix A, page 7). 

Response O4-20 

Please see Response O4-13 regarding citations. 

Response O4-21 

The comments do not raise significant environmental issues and have no effect on impact analysis. 

Response O4-22 

The comment makes a number of assertions without substantial evidence to support the assertions. The 
Draft EIR included a preliminary geotechnical investigation (Appendix 10.6.1). Project grading and building 
plans will require site-specific final geotechnical investigations typical of any major construction project 
(see Draft EIR Mitigation Measure GEO-1 as modified by responses to comments). 

See also Response O4-13 regarding citations. 

Response O4-23 

Refer to Responses O4-10, O4-19 and O4-22. See also Response O4-13 regarding citations. 
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Response O4-24 

Please see Master Response 1 regarding the Project Description and Master Response 2 regarding the 
Local Project versus the Regional Project. 

Response O4-25 

The comment references Impact 4.5-1, which addresses risk due to ground rupture. The analysis that 
follows mentions the Christianitos fault zone approximately 6 miles away. At this distance the Project is 
not susceptible to ground rupture. Regarding ground shaking, the Draft EIR page 4.5-14 states that the 
Uniform Building Code is applicable. That statement does not draw conclusions that warrant a response. 

With respect to the request for “engineering design risks,” the Draft EIR appropriately calls for Project 
construction to meet established performance standards. Mitigation Measure GEO-1 applies to the Local 
Project (up to 5 MGD). As noted in Response O4-22, prior to construction the Project will require a final 
geotechnical report to demonstrate compliance with applicable building and District facility design 
standards. 

Response O4-26 

Comments regarding the brine disposal system are noted. All Project components are subject to 
Mitigation Measure GEO-1.  The referenced DEIR text is with respect to risk of loss or injury due to seismic 
events. The brine system is entirely underground and will be installed to current industry design 
standards. The commenter provides no basis upon which to believe the brine pipeline (located within the 
desalination facility site) could expose persons to injury or death due to a potential future seismic event. 

Response O4-27 

The referenced DEIR section is from Section 4.4, rather than 4.6. This policy is a DSB policy for its ongoing 
monitoring of park development and is not a requirement for the Project. 

Response O4-28 

Refer to Response O4-19. 

Response O4-29 

Please see Master Response 1 regarding the Project Description and Master Response 2 regarding the 
Local Project versus the Regional Project. 

Response O4-30 

The comment makes general assertions without substantial evidence to support the comments. The Draft 
EIR provides a “CEQA-Plus” analysis where required, and as noted throughout the Draft EIR. The Project 
is presently being reviewed for SRF funding, part of which will include confirmation of adequate CEQA-
Plus analysis. The District is not aware of any specific issue with respect to CEQA-Plus analysis in the Draft 
EIR. General comments regarding adequacy of the Draft EIR are noted. See also Master Response 1 
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regarding the Project Description and Master Response 2 regarding the Local Project versus the Regional 
Project. 

Response O4-31 

Regarding historical uses of the site, Draft EIR Section 4.7 documents the findings of the database searches 
and Phase I/Phase II ESAs, which included new soil borings and testing. The Phase I ESA (Appendix 10.8.2) 
details past uses on the site, including its prior use as the site of a wastewater treatment plant. Appendix 
10.8.2 indicates that aerial photos are provided when available. In addition to the cited aerial photos, the 
EDR and corresponding Draft EIR analysis utilized historic Sanborn maps and other literature/records 
searches. No documentation was excluded from the Draft EIR that was provided by EDR. 

Regarding footnotes, please see Response O4-13 regarding citations. 

Response O4-32 

Comments regarding railroad hazards are noted for the record. The EIR presents information relevant to 
the introduction of a desalination plant at this location and is not intended to evaluate all effects 
associated with existing conditions. Similar and even more intense uses are located along the length of 
this railroad line. Refer to comments above regarding historic aerial photos (Response O4-31). A final 
geotechnical report will be required prior to construction (Mitigation Measure GEO-1). 

Response O4-33 

Please see Response O4-13 regarding use of citations. 

Response O4-34 

The Draft EIR addresses existing groundwater contamination in Section 4.7, Hazards and Hazardous 
Materials and Section 4.8, Hydrology and Water Quality. Further clarification is provided in Response L5-1 
through L5-4. 

Response O4-35 

Please see Response O4-13 regarding use of citations. 

Response O4-36 

The Draft EIR’s conclusion that the Project would not result in any significant unavoidable impacts 
concerning hazards and hazardous materials is based on substantial evidence and analysis, including in 
Draft EIR Section 4.7.   

Response O4-37 

Exhibit 4.7-2 has been modified and is included in Section 3, Draft EIR Errata.  

Response O4-38 

With respect to Project alternatives, the alternatives evaluation was conducted consistent with CEQA 
requirements as explained starting on page 5.0-1 of the Draft EIR. Project objectives are considered 
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reasonable and sufficiently broad so as to allow consideration of a reasonable range of alternatives, also 
consistent with the intent of CEQA. 

Response O4-39 

This comment makes a number of assertions and unsubstantiated claims without specifically offering any 
critique of the Draft EIR alternatives analysis, nor does the commenter provide any substantial evidence 
that the fundamental Draft EIR conclusions are in error, or that there are other alternatives that could 
meet basic Project objectives and reduce or eliminate the Project’s unavoidable significant impacts. Note 
that, for the Local Project, there are no identified unavoidable significant impacts. Also note that the 
proposed Project was independently verified as the environmentally preferred alternative through 
multiple separate water supply reliability studies, including those conducted by a stakeholder-led Water 
Reliability Working Group, and a water supply reliability study prepared by the District (Water Supply 
Reliability Study, December 2017). The Project meets the goals and objectives as described in Section 3.0, 
Project Description, and is analyzed in Section 5.0, Alternatives. Please see Master Response 2 regarding 
the Local Project compared to the Regional Project, and Response O2-1 regarding the District’s water 
portfolio with the Local Project. 

Response O4-40 

Please see Response O4-13 regarding use of citations. 

Response O4-41 

Please see Responses O4-38 and O4-39 regarding Project alternatives. 

Response O4-42 

Please see Response O4-13 regarding use of citations. 

Response O4-43 

This comment is opinion unsubstantiated by facts. The Draft EIR conclusions are substantiated with 
substantial evidence including several years of technical studies, public scoping, agency scoping, and 
successfully developing and operating a test well at DSB.  

Response O4-44 

See Response O4-31 regarding historic use of the site. 

Response O4-45 

Please see Response O4-13 regarding use of citations. 

Response O4-46 

The comment requests “sources” for local water storage capacity information on page 5.0-10 of the Draft 
EIR. The source of information is identified in footnote 4. Please also see Responses O4-31 and O4-13. 
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July 25, 2018 

South Coast Water District                                       
31592 West Street 
Laguna Beach, CA 92651-6907 

Subject:   DRAFT ENVIRONMENTAL IMPACT REPORT  
                STATE CLEARINGHOUSE NO. 2016031038 
                Doheny Ocean Desalination Project 

The purpose of the South Laguna Civic Association (SLCA), established in 1946, includes addressing issues 
affecting quality of life of residents of South Laguna, and those residents are customers and ratepayers of 
the South Coast Water District (SCWD). Since annexation of South Laguna by the City of Laguna Beach in 
1987, the residents have continued to be well served by SCWD without having a direct voice in election of 
the Board of Directors of the district. Nevertheless, the Board of Directors of the SLCA appreciates the long 
working relationship with SCWD. 

Purpose of the Proposed Project 

The first paragraph of the Executive Summary of the Doheny Ocean Desalination Project Draft EIR states 
the project would provide a “high quality, locally-controlled, drought-proof water supply. The desalination 
facility would also provide emergency back-up water supplies, should an earthquake, system shutdown, or 
other event disrupt the delivery of imported water to the area.” 

SLCA has carefully followed the Doheny Ocean Desalination Project since its inception, and we agree with 
the project’s premises: the increasing scarcity of water and the need for a back-up supply of water in an 
emergency. We further recognize and support the need to address concerns for an overall regional water-
supply strategy that is reliable, available during emergencies and sustainable. 

We believe that most would agree that development of a desalination plant is a somewhat aggressive, 
perhaps radical, but clearly capital intensive and controversial way to achieve those objectives. So, careful 
review and consideration of the impacts of the proposed project are appropriate. 

We therefore offer the following comments and alternatives to the proposed project which are intended to 
lead toward a safe and reliable source of supply via a robust and sustainable approach to ensuring a 
sufficient long-term supply of potable water that will be in the best interests of all SCWD customers and 
ratepayers. 

Scope of the Proposed Project   

The Draft EIR Executive Summary states that “…SCWD has made investments in conservation, recycled 
water, and groundwater recovery. However, SCWD is currently relying on 85 to 100 percent of their water 
supply from imported sources. SCWD plans to use the desalination facility to decrease its reliance on 
imported water sources. 

SLCA Comment #1: From what we can tell from information provided in the Draft EIR, the Phase 1 – 5MGD 
– facility would be able to do more than decrease reliance on imported water. It would appear to fully replace 
the need for any imported water. Therefore, rather than being scaled to fully replace all current imported 
water, the scale of the proposed project could be designed to only fill the gap between expected quantities of 
water available for purchase during times of drought, and potable water requirements remaining if there are 
improvements in the production of recycled water as well as emergency levels of potable water required in 
the event of a supply disruption. Numerous studies conclude as much as 50% of water demand can be met 
with local recycled water. 
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SLCA Comment #2: Impacts on Ocean Water Quality and Marine Life 

The proposed project will increase salinity of discharge and wastewater volumes on regulated coastal 
receiving waters frequented by federally protected migrating California grey whales, coastal dolphins and 
other marine life. Increased discharges at the San Juan Ocean Outfall (SJOO) will expand the wastefield 
plume to degrade larger areas and may represent “back-sliding” as it relates to the NPDES Permit. The 
Southern California Eddy Current and local ocean swells will transport brinewater discharges and likely 
migrate to South Laguna coastal waters and State Marine Protected Areas (SMCAs). 

The highly saline brine that is a waste product of the process should probably not be returned to the ocean 
where it will surely have deleterious effects in whatever area is emerges: "The illusion of dilution creates 
contaminate bioaccumulation among sea life and chronic ocean pollution." 

!  

A more suitable alternative could be to dry the effluent and export to some off-site location where, chemically 
inert, it could do little harm. Camp Pendleton, for example, uses solar ponds to dewater brine water. 

It appears if we are contaminating the ocean in the vicinity of the intake with the sewage effluent from San 
Juan Capistrano, Dana Point and Laguna Beach, then we are harvesting polluted water to remove not only 
the contaminants of that effluent including viruses and pharmaceuticals, but also the additional salts   
and naturally occurring chemicals, that make the ocean water undrinkable.  Whereas the recycled water in 
from Aliso Canyon has many fewer contaminants to remove because it is much purer than the effluent they 
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are presently discharging.  The prohibition about not implementing toilet to tap is not satisfied in this 
proposal because with all the discharges, the ocean becomes only a conduit for transmitting the toilet 
effluent back into the domestic water system. 

!  

Mapping courtesy of Lei Lani Stelle, Ph.D., Professor, Chair of Department of Biology, University of 
Redlands  

The cetacean mapping graphic depicts the project’s relation to the brinewater discharges and federally 
protected marine life as well as potential migration of the Doheny Project's wastefield plume into South 
Laguna coastal waters. 

SLCA Comment #3: Impacts on Public Parks, Land and Beaches 

The installation of well heads in the coastal parks and on the ocean floor, and the resulting and ongoing 
impacts on marine habitat are an intrusion on the use and enjoyment of public land for which mitigation may 
or may not be achievable. Such use should trigger the acquisition of a few small parcels that are not part of, 
or accessed through, the public realm. 

Fiscal Impacts 

SLCA comment #4: The fundamental premises of, and justification for, the proposed project stated are risk 
to SCWD customers and ratepayers of reduction in available supply due to drought or other causes and risk 
of interruption of supply due to earthquakes or other disaster. Few would disagree with the importance of 
having high quality, drought-proof supplies of water that would also offer emergency water supplies in the 
event of disruption of water imported to the area. A water supply disruption may likely include disruption to 
the power grid necessary for energy intensive ocean desalination and the ability to pump from sea level to 
users at higher, inland elevations to, thus, make the project inoperable when it is most needed. 
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This raises key questions: 

1. Do the customers and ratepayers agree addressing the risk is worth the cost, both in environmental 
terms as well as financial terms? 

2. If it is, is the proposed project the most appropriate solution? 

As of June 30, 2017, the district reported annual gross revenue of under $40,000,000 and liabilities including 
bond debt of over $50,000,000. However, with the cost of routine capital improvements and the Tunnel 
Stabilization and Sewer Pipeline project the potential debt load of the district will soon exceed $100,000,000 
by a substantial amount, and if the Doheny Ocean Desalination Project proceeds as proposed, the total debt 
of the district could easily exceed $200,000,000.   

SLCA comment #5:  We question whether it is appropriate for a district this size to assume such a large 
financial burden; and are there acceptable alternatives that would be less of a financial burden? 

Unknown Impacts 

The consensus among scientists and engineers has been that there are many chemicals for which we not 
only do not test for in our drinking water but about which we have no data about their effects on human 
health. Thus, we should be extremely skeptical about assuming they are benign. Over the years, thousands 
of new chemicals have emerged, and will continue to emerge, all of which are sure to find their way into 
water. There is no reason to presume that we are in a position to know their concentrations or their 
effect. The project will draw seawater from areas adjacent to Dana Point Harbor with possible unaccounted  
marina fuel and boat contaminates. 

Alternatives Proposed in the Draft EIR 

The Draft EIR considers four alternatives: “No Project,” “Enhanced Conservation,” “Enhanced Recycled 
Water,” and “Reduced Capacity.”   

SLCA comments on the four alternatives proposed in the Draft EIR: 

SLCA comment #6, on “No project”: “No project” would eliminate impacts, but would not achieve project 
objectives, may require finding alternative water supply sources, and would leave the district as vulnerable 
to disruptions of supply as it is today. In essence, “no project” is “no change” – so the issue is whether the 
project objectives are valid concerns, and whether the concerns warrant being addressed. 

SLCA comment #7, on “Enhanced Conservation”:  Though comments in the Draft EIR state that 
enhanced conservation is not considered sustainable and would not provide emergency water supplies in 
the event of outages or curtailment of supply due to drought or emergencies, SLCA would suggest that 
enhanced conservation be pursued as a part of any ongoing program to address the issues that led to the 
proposal.  Enhanced conservation alone may not be the sole solution but should be a part of any ongoing 
program. Enhanced conservation can include increased storage in cisterns below streets, playing fields, 
parks and parking lots to decentralized water storage at higher elevations for gravity supplied water in an 
emergency similar to systems in San Francisco and elsewhere. Storage wells, groundwater recharge and 
even swimming pools can provide immediate water supplies during emergency events. 

SLCA comment #8, on “Enhanced Recycled Water”:  The document states that achieving the project 
supply goals through “enhanced recycled water” would require a four-fold increase in production of recycled 
water, but the bigger problem, it states, seems to be that there is no current regulatory pathway for use of 
“flange to flange” water as a potable water application. However, there is no proposal for direct potable use 
so the “flange to flange” concerns are irrelevant in the Draft EIR. The District contends it has insufficient 
recycled water production potential to make this alternative feasible. It is not clear whether this statement 
means there is no source of water to be processed in these quantities or if it means the plant capacity does 

Page   of   4 8

5

6

7

4/9/2024 Board Meeting 8-5 Attachment 2, Page 497 of 1710



not exist. A proposal submitted to OC Public Works seeks State funding to double production of high purity 
recycled water at the successful $2.5 million Aliso Creek Water Reclamation Facility at the Coastal 
Treatment Plant to 1 million gallons per day with a wholesale value of $3,000 per day or $1 million each year 
in new revenues to the District. The Aliso Creek Ocean Outfall adjacent to the Laguna Beach State Marine 
Conservation Area (SMCA) discharges 10 million gallons daily of wasted wastewater as an immediate, 
affordable source for more recycled water to meet and exceed District demands. This point needs 
clarification. However, as with the comments above on enhanced conservation, SLCA suggests that 
increasing recycled water, consistent with the Laguna Beach Wastewater Task Force Adopted Resolution of 
September 16, 2014, should be a part of any ongoing solution. 
 (Exhibit A: Laguna Beach WTF Adopted Resolution - http://lagunabeachcity.granicus.com/MetaViewer.php?
view_id=3&clip_id=400&meta_id=30776). 

SLCA comment #9, on “Reduced Capacity”:  All-in-all, combining enhanced conservation and enhanced 
recycled water could allow for a reduction in the gap between water supplies available and water needs. 
Further, rather than being scaled to fully replace all current imported water, should the scale of the proposed 
project be designed to only fill the gap between expected quantities of water available for purchase during 
times of drought, and potable water requirements remaining after improvements due to enhanced 
conservation and enhanced recycling as well as emergency levels of potable water required in the event of a 
supply disruption? It may be that the critical component in determining the size of a proposed desalination 
facility would be demand for potable water under emergency circumstances. If that were to be the case, the 
question would be whether the customers and ratepayers would be willing to accept the costs, both financial 
and environmental, to develop that facility. In an emergency, recycled water can be filtered to potable water 
quality standards at the Aliso Creek Water Reclamation Facility and elsewhere in the District. 

SLCA comment #10, Customer and Rate Payer Inclusion 

Before choosing one of the four proposed alternatives, SLCA believes the first step should be for the 
customers and ratepayers to express their opinion about whether there is a valid need for the project, 
whether the concerns warrant being addressed, and whether the proposed project is the most appropriate 
avenue to pursue. The risk of the debt, the change in monthly and annual costs to ratepayers, the risks of 
future reduced supplies due to droughts and other reasons, and the risk of interruption of supply due to 
earthquakes and other disasters, as well as environmental considerations should be explained to 
ratepayers, and all ratepayers – including South Laguna – should vote on whether to proceed or not. And it 
should not be a decision made solely by the SCWD Board. Absent a vote by South Laguna ratepayers, the 
project costs may constitute a “taxation (fee, rate increase, etc.) without representation”. 

SLCA comment #11, City of Laguna Beach’s 2009 Climate Protection Plan 

Laguna Beach City’s Climate Protection Plan makes the following declaration: 

2.6 Water Use Efficiency and Sustainable Sourcing 

“The supply, conveyance, treatment, and distribution of water, and wastewater treatment, use 
significant amounts of electricity. The City should therefore strongly encourage reduction of 
water use. This will involve the development of landscape design and maintenance guidelines and the 
incorporation of water saving measures into green building standards. The City should also strongly 
encourage the development of less energy-intensive sources such as rainwater catchment and 
recycling.” 

The proposed project acknowledges desalination of ocean seawater at 35,000 tds to potable standards of 
500 tds is inconsistent with City of Laguna Beach plan objectives. Although South Laguna citizens are non-
voting SCWD ratepayers, as a distinct area within city limits, it is nonetheless likely subject to the City’s 
Climate Protection Plan’s mandates. 

Other Alternatives Not Discussed in the Draft EIR 
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For a resource so fundamental as water supply we should have not only a significant contingency to cover 
multiple possible events, but perhaps even some redundancy. This points to the need for a more 
comprehensive water supply strategy.   

Beyond the four alternatives proposed in the Draft EIR, are there other alternatives that should be 
considered? 

• Mandated sharing or combining water districts:  If the issue is sharing of water resources among a 
set of smaller, local, independent retail water agencies, would a more reasonable solution be either a 
combination of agencies, or, at least a mandated sharing of water supplies so that resources are 
more equitably shared. Note that the Laguna Beach County Water District (LBCWD) recent 
acquisition of certain water rights will benefit Laguna residents served by that district, but not by 
those citizens of Laguna Beach living in South Laguna. LBCWD is a subsidiary of the Laguna Beach 
City Council and presently recycles 0% of its 1.6 million gallons per day of wastewater. 

• In terms of adequacy of supply for urban uses, a more “global” approach would be to concentrate on 
making both California agriculture and Southern California region-wide consumption far more water-
efficient, and creating incentives for doing so. Capturing agricultural irrigation runoff on-site for local 
beneficial reuse can increase regional water supplies while decreasing agricultural runoff 
contaminates to protected creek and coastal resources. 

• Recycling from sources including Aliso Creek Water Reclamation Facility, rainwater and urban runoff 
harvesting, and a variety of cisterns warrants closer analysis (see concept diagrams below). 

!  

Designed by Geosyntec for the Athens Group's Aliso Redevelopment Plan 

Using a sense of purpose in preparing for a regional emergency, multiple storage opportunities 
are present under parking lots, playing fields, under-utilized streets (e.g., behind Mission Hospital, 
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Act V Parking Lot in Laguna Beach, Salt Creek Parking Lot, etc.) to facilitate water storage 
throughout the District. 

!  

Environmentally Superior Alternatives 

From the Draft EIR: 

“The ‘No Project’ Alternative would eliminate all of the potentially significant impacts associated with the 
environmental categories discussed. As such, it could be considered ‘environmentally superior’ to the 
Proposed Project.” 

“The No Project Alternative would be the environmentally superior alternative because it would eliminate all 
of the potentially significant impacts of the proposed project. Section 15126.6(e)(2) of the State CEQA 
Guidelines states that if the ‘No Project’ alternative is found to be environmentally superior, ‘the EIR shall 
also identify an environmentally superior alternative among the other alternatives.’” 

SLCA comment #12:  Multiple studies conclude “upcycling” local wasted wastewater for reuse is more cost 
effective than water resources such as ocean desalination. Environmentally superior – and less costly – 
alternatives capable of achieving local water improvements include: 

• Increased water recycling to underserved areas to include Laguna Beach for routine irrigation and 
wildfire suppression of mandated Fuel Modification Zones  

• Domestic greywater systems certified and inspected annually 

• Home rainwater cisterns 

• Stormwater capture and groundwater replenishment 
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• Groundwater replenishment at the Chet Holifield Federal “Ziggurat” Building aquifer  

• Aliso Canyon reforestation for stormwater capture, groundwater replenishment supplied by recycled 
water for irrigation and wildfire protection  

• Groundwater replenishment wells 

Alternative 3 in the Draft EIR is the “Enhanced Recycled Water Alternative.” From the Draft EIR: 

“In the absence of a desalination facility, the District would likely pursue even more aggressive conservation 
and recycling…”   

SLCA comment #13:  SLCA supports improvement of ocean water quality by “upcycling” 10 million gallons 
per day at the Aliso Creek Ocean Outfall (ACOO) of wasted wastewater at 1200 tds versus seawater at 
35,000 tds. Underserved areas include the Laguna Greenbelt Fuel Modification Zones for wildfire protection 
and similar areas throughout the SCWD District (Exhibit B: City of Laguna Beach Fuel Modification Zone 
Guidelines). 

SLCA comment #14:  With rapidly changing technology related to recycling, it is conceivable that regulatory 
restrictions could change in the foreseeable future. Therefore, considering the pace of change in technology 
related to recycling, before making such a large financial commitment to a desalination plant based on 
limitations on use of recycled water under the current regulatory climate, should the Draft EIR consider the 
difference in financial cost and environmental impact of recycling water during regional emergencies to 
potable standards versus desalination? 

Conclusion 

The South Laguna Civic Association enjoys a long partnership with SCWD and SOCWA members in 
advancing emerging solutions to local water shortage and ocean pollution. We remain ready to assist in 
developing the next generation of comprehensive new water management alternatives – not excluding 
desalination options – to achieve a balanced water supply based on a combination of more storage, the 
creation/extension of a recycled water system capable of providing sustainable water supplies while 
improving and protecting South Laguna’s rare environmental resources. To achieve ratepayer equity in 
determining the best path forward for the proposed expensive project, we urge the South Coast Water 
District to let all of the people vote. 

Greg O’Loughlin 

President
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City of Laguna Beach 
AGENDA BILL  

N. 	4 
Meeting Date:  9/16/14 

SUBJECT: WASTEWATER ADVISORY TASK FORCE RECOMMENDATIONS 

SUMMARY OF THE MATTER: 

The Wastewater Advisory Task Force was formed in July 2013 after consideration of potential 
environmental impacts related to the Coastal Treatment Plant Export Sludge Force-main Replacement 
Project located within Aliso Canyon. Concurrently, the State of California has been facing an extreme 
long-term drought that is impacting water use, but is also expanding the potential for advancing 
alternative water supplies. There is a need for holistic water management within South Orange County 
and the City of Laguna Beach to promote and champion alternative water sources, and reduce the 
impacts of water discharges on local receiving waters. The Wastewater Advisory Task Force considered 
these issues during the development of Task Force recommendations. 

The initial Task Force goals were: 

• To develop recommendations for South Orange County Wastewater Authority's (SOCWA) long-
range strategic plan, focusing on sustainable, cost-effective, and environmentally sound 
wastewater management that respects the integrity of the Aliso and Wood Canyons Wilderness 
Park and coastal receiving waters. 

• To gather and assess information on current operations and on twenty-first-century technologies 
through interviews with and presentation by SOCWA staff, University of California at Irvine 
faculty and graduate students, other invited speakers, and the Internet to present to City Council, 
recommendations for upgrades, improvements, and possible removal of sewer infrastructure 
from the Aliso and Wood Canyons Wilderness Park. 

• The task force will consider and comment on the financial impacts of its recommendations. 

The Task Force was comprised of two City Councilmembers (Councilmembers Whalen and Dicterow), 
five interested residents (Michael Beanan, Mark Christy, Jane Egly, Cathleen Greiner and Derek Plaza) 
and City Staff (David Shissler and Tracy Ingebrigtsen). In order to meet the Task Force goals, the group 

RECOMMENDATIONS: It is recommended by the Wastewater Advisory Task Force that the City 
Council adopt the Wastewater Task Force Action Statements and Recommended Actions as stated 
beginning on Page 2. 
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invited expert speakers to describe wastewater treatment plant operations, possibilities and constraints for 
current water supplies, and explore alternative water supplies and reuse technologies. The Task Force 
membership met seven times and heard presentations from the following groups: 

• SOCWA - Detailed understanding of the Coastal Treatment Plant - facilities overview, operating 
budget, capital improvement plan and facility plan. 

• Laguna Beach County Water District — Recycled Water Potential 

• South Coast Water District — Reclamation System Project at the Coastal Treatment Plant 

Fire Chief LaTendresse — Fuel Modification Zones 

• Orange County Chapter of WateReuse - Direct Potable Reuse 

Finding a continued long term solution to the task force goals will take ongoing collaboration among 
multiple agencies and groups as well as the development and use of alternative sources of water. The 
complexities of this issue require long-term consideration and action. The final recommendations are 
categorized into Action Statements and Specific Recommended Actions. 

RECOMMENDATIONS: 

The Wastewater Advisory Task Force recommends the City Council adopt the following Action 
Statements and Recommended Actions. 

A. Adopt Wastewater Task Force Action Statements: 
1. Quantify Water Availability of all potential sources (Potable, Recycled, Stormwater, and 

Direct Potable Reuse) for existing and future Laguna Beach uses. 

2. Encourage Self Reliance by developing, supporting and participating in regional efforts for 
aggressive water conservation, full water reuse technologies, and other emerging water 
capture, use/re-use strategies that will stretch our current water supplies to the maximum 
extent possible. 

3. Support Interagency Collaboration for regional expansion of existing, new, and future water 
supplies and reducing the waste of water. 

4. Participate in the development of Long-Range strategic plans for sustainable, cost-effective, 
environmentally sound water and wastewater management. Establish metrics for measuring 
progress, and support economic incentives to promote the use of alternative water supplies. 

5. Support Outreach and Education efforts to inform the public about their local water cycle 
including; water supply, availability and sources, water waste/urban runoff impacts, 
wastewater discharge impacts, and emerging water capture, use/re-use strategies. 

B. Adopt Wastewater Task Force Recommended Actions: 
1. Develop an area map showing Laguna Beach and surrounding area water sources including 

potable and recycled water. 

2. Support and participate on the South Orange County Regional Recycled Water Committee to 
facilitate/develop a long range plan to maximize the re-use of wastewater supplies. 
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3. Request that the City of Laguna Beach become a participant in the SOCWA Recycled Water 
Permitting Committee (PC2 SO). 

4. Send letters of support to State elected officials, the California Association of Sanitation 
Agencies and the Water Reuse Foundation supporting legislation, regulations, research and 
initiatives for the acceptance of Direct Potable Reuse. 

5. Work with other agencies in the South Orange County Watershed Management Area 
(SOCWMA) to develop Feasibility Studies for the use of alternative water supplies (Direct 
Potable Reuse, Storm/Urban Water Capture and Reuse) within South Orange County and the 
City of Laguna Beach. 

6. Request SOCWA to continue to evaluate the feasibility and costs of new technologies at 
Coastal Treatment Plant and other SOCWA facilities to minimize the environmental impacts 
on sewer infrastructure within the Aliso and Wood Canyon Wilderness Park and to provide an 
update to the City Council in May 2015. 
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Landscape/Fuel Modification Guidelines 
and Maintenance 

PURPOSE 

The purpose of these guidelines is to provide information on how landscape and fuel modification 
zones are to be integrated, designed, installed, and maintained in order to meet safety 
requirements. The many variables involved with landscape and fuel modification make specific, 
uniform regulations impractical. Laguna Beach Fire Department (LBFD) will not require 
supporting data if these guidelines are followed to the satisfaction of LBFD. Compliance with 
these guidelines does not guarantee that homeowner's insurance may be secured. Furthermore, 
compliance with these guidelines may not prevent the loss of life and or real and personal 
property due to fire. 

SCOPE 

Landscape is considered to be any hardscape or softscape improvement not defined as a structure. 
A fuel modification zone is a strip of land where combustible vegetation has been removed and/or 
modified and partially or totally replaced with more adequately spaced, drought-tolerant, fire
resistant plants in order to provide a reasonable level of protection to structures from wildland. 
Development contiguous to or within 300' of an undeveloped vegetated area (urban wildland 
interface) requires modification of natural vegetation at the urban interface and an integrated 
landscape plan. 

Properties required to follow these guidelines are identified in the City's GIS with a "FM" 
designation. All proposed new structures designated with an FM shall be required to follow the 
LandscapelFuel Modification Guidelines. All existing structures with an FM designation which 
propose an addition alteration or repairs having a valuation of 50% or more of the valuation ofthe 
building prior to the additions, alterations, or repairs shall be required to follow the 
LandscapelFuel Modification Guidelines. An integrated landscape and fuel modification plan 
varies in complexity and is dependent upon the type, quantity, and spacing of vegetation, as well 
as topography, degree/type of exposure, local weather conditions, and the construction, design, 
and placement of structures. A typical landscape/fuel modification installation consists of a 20
foot setback zone (Zone A), a minimum 50-foot zone typically irrigated (Zone B), with an 
additional 125-foot minimum of vegetation thinning zones (Zones C and D). The minimum 
width of a fuel modification area is 195 feet and in some cases the width increases due to type of 
terrain and/or type and mass of vegetation. The necessity of implementing a landscape/fuel 
modification plan does not release the owner from the responsibility to mitigate the impact of 
such modifications (e.g., erosion control, endangered species, etc.). 

Rev. \/20J.O 
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SUBMITTAL REQUIREMENTS 

1. 	 Landscape/Fuel Modification Plans 

Landscape/fuel modification plans show the area and location of all hardscape/softscape 
improvements and fuel modification necessary to achieve the minimum acceptable level of 
risk to structures from combustible vegetation. Submit two sets of plans prepared by a 
licensed landscape architect or other design professional with equivalent credentials to the 
City of Laguna Beach Community Development Department for review. 

The following shall be included on the fuel modification plan (also refer to Attachment 1): 

A. 	 Identify the design of the proposed development, showing all property lines, contour lines, 
and the proposed location of all new and existing structures including all 
hardscape/softscape improvements and the fuel modification area. 

B. 	 Delineation of each zone (setback, irrigated, and thinning) with a general description of 
each zone's dimensions and character; i.e., 50-foot - 70-foot Zone B, with existing 
vegetation removed, irrigated, and planted with adequately spaced plant material that is 
more drought-tolerant and fire-resistant (See Attachment 2). 

C. 	 Location and detail of permanent zone markers (See Attachment 4). 

D. Identify the removal of undesirable plant species in accordance with the LBFD Fire Prone 
Plant Species List (See Attachment 7). 

E. 	 Plant palette to be installed in accordance with approved guidelines. Include a plant 
matrix for all trees, tree-form shrubs, shrubs, and shrub-like plants in irrigated zones 
showing the maximum height and width of mature plants and proposed spacing. NOTE: 
Care should be taken to select plants that provide limited habitant to rats and other rodents 
that may detract from the health and safety of residents. Contact Orange County Vector 
Control for further information. 

F. 	 Photographs of the area which show the type of vegetation that currently exists, including 
height and density, and the topography of the site. 

G. 	 Description of the methods to be used for vegetation removal, i.e., mechanical or manual. 

H. 	 Location of emergency and maintenance access easements within every 500 lineal feet of 
the fuel modification area. Access easements shall have a minimum 10-foot width; 
alternatively, 5-foot wide easements provided every 250 feet may be acceptable. Gates, if 
installed within the easement, shall be a minimum of 36 inches wide. The easements shall 
be maintained free of vegetation or any structures greater than 5 inches in height. 

I. 	 General description of what exists 300 feet beyond the development property lines in all 
directions; i.e., reserve lands, structures, natural vegetation, roads, parks, etc. (Note: 
LBFD may require additional information on a project-specific basis.) 

Rev. 112010 
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J. 	 Identify any !proposedoff-site fuel modification areas and provide appropriate legal 
agreements whh adjacent property owners. 

K. 	 Irrigation plans and specifications, as requested. 

L. 	 All applicable maintenance requirements and assignment of responsibility (See Section 6). 

M. 	Tract or project conditions, CC&R and/or deed restrictions relative to fuel modifications 
(See Attachment 5). 

N. 	 The integrated landscape/fuel modification plan shall be reviewed by LBFD and approved 
by the Design Review Board (DRB) prior to issuance ofthe building pennit. 

O. 	 For large developments, fuel modification zones (especially zones B, C, and D)should be 
located within common lettered lots owned and maintained by associations representing 
common ownership; e.g., homeowners' associations. The integrity and longevity of the 
fuel modification zones shall be maintained with sufficient tract/project conditions and 
CC&Rs to specifically identify the restrictions within the fuel modification areas. 
Likewise, when fuel modification zones are located on private property, deed restrictions 
are required to specifically identify the restrictions on any portion of the property subject 
to fuel modification. (See Sections 6 and 8 and Attachments 2 and 5) 

2. 	 LBFD Plant Palette Information 

The plant palette must be submitted containing both the botanical and common names of all 
plant materials that are to be used. In the irrigated zone areas (which commonly serve as a 
screening buffer between development and open space/park land), plants must be fire resistant 
and drought-tolerant. Plant materials used outside of the irrigated zones must be fire resistant 
and drought tolerant. Tnere is no such thing as a plant that will not burn. Tne term fire 
resistant may be misleading. All plants will burn given sufficient heat and low moisture 
content. Vegetative fire resistance may be enhanced through adequate irrigation or 
precipitation. 

Note: All plants in Zones A-D shall be selected from the LBFD list and specified for 
appropriate fuel modification zones. 

The undesirable plant species approved by LBFD and various resource agencies responsible 
for environmental protection are provided in Attachment 7. Specific planting criteria are 
included for various plant materials. If alternate plant materials are proposed, the landscape 
architect shall provide a photograph, as well as data on the fire resistive characteristics and 
proposed uses (zones, number, spacing, etc.) and LBFD will make a case-by-case 
detennination as to acceptability of the proposed material. The proposed plant must be spaced 
based on size and characteristics. If the plant materials are proposed to be planted within 300 
feet' of reserve lands (except plants on the interior of the tract), concurrence from the 
applicable following agencies would be required: US Fish and Wildlife Service, California 
Department of Parks and Recreation, The Nature Conservancy, the Department of Fish and 
Game, Orange County Public Facilities and Resource Department, and the Orange County 
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Vector Control District. If the proposed plants have received prevIOus resource agency 
approval, no concurrence letter will be required. 

3. 	 Zone A - Setback Irrigated Zone (See Attachments 2 & 3) 

The purpose of the setback zone is to provide a defensible space for fire suppression forces 
and to protect structures from radiant and convective heat. No combustible construction 
shall be aJlowed within the 20-foot setback zone (Zone A). In no case shall Zone A be 
Jess than 20-foot minimum. This measurement shall be made horizontally from the 
point of the structure closest to Zone A. This zone is located between Zone B and the 
structure and in all directions (360°) surrounding the structure to include the front, side and 
rear yards. 

Zone A - Specific Requirements 

A. 	Automatic irrigation systems to maintain healthy vegetation with high moisture content. 

B. 	 Irrigation maintained outside the drip line of native oak trees. 

C. 	 Pruning of foliage to reduce fuel load, vertical continuity, and removal of plant litter and 
dead wood. . 

D. 	 Complete removal of fire prone plant species (see Attachment 7), minimal allowance for 
retention of selected native vegetation. 

E. 	 Trees and tree form shrub species are not allowed within 10 feet of combustible structures 
(measured from the edge of a full growth crown). 

F. 	 Trees and tree fonn slmlb species are not allowed to extend beyond the property line 
(measured from the edge of a full growth crown). 

G. 	 Tree and tree form shrub species are not allowed within] 0 feet of adjacent tree species as 
measured from the edge of a full growth crown (see Attachment 6). 

H. 	 Special consideration should be given for rare and endangered species, geologic hazards, 
tree ordinances, or other conflicting restrictions. 

I. 	 Maintenance including ongoing removal and/or thinning of undesirable combustible 
vegetation, replacement of dead/dying fire resistant plantings, maintenance of the 
operations integrity and programming ofthe irrigation system, regular trimming to prevent 
ladder fuels. 

J. 	 A minimum of 36" of horizontal clearance and unlimited vertical clearance around the 
exterior of the structure (360°) shall be provided for Firefighter access. Firefighter access 
shall be made without the need for special tools (ladders) or ability and have permanent 
improvements installed when ascending or descending from street level (e.g., stairs). 
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L. 	 No combustible construction shall be allowed in Zone A 

M. 	 No pennanent 'or portable barbeques/grills, fire pits, fireplaces or other flame 
generating device shall be pennitted within 30' of non-fire resistive plants/vegetation. 

N. 	 No vines shall be pennitted on combustible structures (e.g., Type V non-rated structure). 

4. Zone B - Irrigated Zone 

This portion of landscape/fuel modification should be irrigated and planted with drought 
tolerant, deep-rooted, moisture retentive plants. The plans must delineate that portion of the 
fuel modification area that will be pernlanently irrigated. Plant material selection, inigation 
system design, and the landscape maintenance management plan shall sensitively address 
water conservation practices and include methods of erosion control to protect against slope 
failure. All irrigation shall be kept a minimum of 20 feet from the drip line of any existing 
native Quercus (oak) species. This irrigated zone is 50 feet to 75 feet in width. Zone B shall 
be 	cleared of all undesirable plant species, irrigated, and planted with plants from the 
approved LBFD Plant List. Exceptions to save desirable species may be submitted for 
approval by the Fire Chief on a site-specific basis. As in Zone A, combustible construction 
(i.e. gazebos, trellis's, shade covers etc.) is not allowed in Zone B. 

Zone B - Specific Requirements 

A. 	Groundcover shall be maintained at a height not to exceed 18 inches. 

B. 	 In order to maintain proper coverage, native grasses should be allowed to go to seed. 
Native grasses shall be cut after annual seeding. Cut heights shall not exceed 8 inches. 

c. 	 Inigation shall be designed to supplement native vegetation, and establish and maintain 
planted natives and ornamentals. 

D. 	 Planting will be in accordance with planting guidelines and spacing standards established 
in this guideline (See Attachments 6 and 7). 

E. 	 In Zones B, C, and D, sensitive and/or protected plant species shall be identified on the 
landscape/fuel modification plans and dealt with per the City's Open Space/Conservation 
Plan. 

F. 	 Tree and tree-foIDl shrub pruning and spacing will be in confoIDlance with Attachment 6. 
Tree fonn shrubs are defined as shrubs that naturally exceed 4 feet in height. 

G. 	 Tree-fonn shrubs and other shrubs shall be spaced such that they do not create an 
excessive fuel mass and can be maintained in accordance with specified spacing as 
indicated on the plan. 

H. 	 Special consideration should be given for rare and endangered species, geological hazards, 
tree submitted for project approval, upon further review. 
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1. 	 Removal of undesirable plant species (see Attachment 7). 

5. 	 Zones C & 0 - Thinning Zones - Non-Irrigated 

Zone C is 50 to 75 feet in width and requires 50% thinning and removal of all dead and dying 
vegetation and undesirable species. Zone D is 75 to 130 feet in width and requires 30% 
thinning with removal of all dead and dying vegetation and undesirable species. Thinning 
zones are utilized to reduce the fuel load of a wildland area adjacent to urban developments, 
thereby reducing the radiant and convective heat of wildland fires. Thinning zones are located 
adjacent to the irrigated zone and can extend 125 feet or more into wildland areas. All dead 
and dying vegetation shall also be removed from the thinning zones. Additionally, 
undesirable plant species shall be removed from the thinning zones due to their susceptibility 
to wildland fire. As in Zones A and B, combustible construction (i.e. gazebos, trellis's, shade 
covers etc.) is not allowed in Zones C and D. 

Zone C and D - Specific Requirements 

A. 	Removal of all dead and dying vegetation, all fine fuels reduced to a maximum of 8-12 
inches in height. 

B. 	 In order to maintain proper coverage, native grasses shall be allowed to go to seed. Native 
grasses shall be cut after annual seeding. Cut heights shall not exceed 8 inches. 

C. 	 Special consideration will be given for rare and endangered species, geologic hazards, tree 
ordinances, or other conflicting restrictions as identified in the environmental documents 
submitted for project approval review. 

D. 	 Reduce fuel loading by reducing the fuel in each remammg shrub or tree without 
substantial decrease in the canopy cover or removal of tree holding root systems. 

E. 	 In Zones B, C, and D, sensitive and/or protected plant species shall be identified on the 
fuel modification plans and tagged in the field for further disposition. 

F. 	 Tree and tree-form shrub pruning and spacing will be in conformance with Attachment 6. 
(See Attachment 6.) Tree form shrubs are defined as shrubs that do not naturally exceed 
four feet in height. 

G. 	 Tree-form shrubs less than 4' in height and other shrubs shall be spaced such that they do 
not create an excessive fuel mass and can be maintained in accordance with specified 
spacing as indicated on the plan. 

H.Maintain sufficient cover to prevent erosion without requiring planting. 

6. 	 Off-Site Fuel Modification Requirements 

Due to the variable and sometimes considerable amount of land necessary for fuel 
modification, development proposals often include a request to have the required fuel 
modification zones extend onto adjacent properties. However, off site fuel modification is not 
recommended due to problems inherent with enforcement of regulations on adjacent property 
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and the potential for confusion regarding responsibility for fuel modification on areas outside 
of legal ownership. Proper on-site fuel modification design should determine where 
development can safely be located and should be an integral part of the development proposal. 

Should off-site fuel modification be deemed a necessity, appropriate legally recorded 
instruments must be established that clearly state the responsibilities and rights of the parties 
involved relative to the establishment and maintenance of the fuel modification area. 
Appropriate recorded documents must include a recorded agreement between all parties and a 
grant of easement for the establishment and maintenance of the fuel modification area. It 
should be understood that the allowance of off-site fuel modification by an adjacent property 
owner may affect the rights and/or use of the off-site property. All agreements for any off-site 
fuel modifications shall be integrated into fuel modification plans with a letter from adjoining 
property owner giving rights to maintain fuels . 

The City of Laguna Beach may grant fuel modification easements on city property to property 
owners in need of such agreements to complete the requirements of their fuel modification 
plan. City financed/maintained fuel modification programs (i.e. goat grazing, hand crews) 
may be utilized as a component of a fuel modification plan. The City of Laguna Beach shall 
not guarantee the continuation of current or future City sponsored fuel modification programs. 
Property owners shall remain responsible for maintaining their fuel modification plan 
regardless of the status of the City financed/maintained fuel modification programs. 

7. 	 Non-Compliant Properties 

If the requirements of these guidelines cannot be met for any reason, documentation 
supporting the reason(s) shall be required at plan submittal. Alternate materials and methods 
may be considered in lieu of a complete landscape/fuel modification plan at the discretion of 
the Fire Chief and DRB. A Fire Protection Plan (CFC 8601) shall be submitted by a 

. recognized fire protection engineer or individual with similar qualifications (subject to the 
Fire Chief's approval) when alternate materials and methods are proposed to meet the 
requirements of this guideline. 

8. 	 Fuel Modification Plan Revisions 

Revisions to previously approved fuel modification plans shall follow procedures as 
established by the agency having jurisdiction. Note: Revisions to plans will not be reviewed 
without a copy of the original stamped LBFD approved plan for reference. 

9. 	 Fuel Modification Implementation & Required Inspections 

This following information shall be placed on precise fuel modification plans, verbatim: 

A. 	After Permit Issuance and Before Foundation Inspection: A Rough Fuel Modification 
Inspection shall be conducted. The developerlbuilder shall implement those portions of 
the approved landscapelfuel modification plan determined to be necessary by LBFD prior 
to the introduction of any combustible materials into the area (removal of undesirable 
species may meet this requirement). This generally involves removal and thinning of 
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plant materials indicated on the approved plan. An inspection and/or release letter to the 
building department is required. 

B. 	 Prior to Issuance of Utility Release: The landscape and fuel modification zones adjacent 
to structures must be installed, irrigated, and inspected. This includes physical installation 
of features identified in the approved landscapelfuel modification plan (including, but not 
limited to, hardscape, softscape, plant establishment, thinning, irrigation, zone markers, 
access easements, etc). An LBFD Fire Inspector or designee will provide written approval 
to the Building Division after completion after this final inspection. The CC&R language 
for maintenance must also be provided and approved by LBFD. 

C. 	 Prior to Horne Owner Association (HOA) Acceptance (if applicable): This activity 
must include an LBFD Fire Inspector and the following representatives: 

Landscape design professional 

Installing landscape contractor 

HOA management representative 

HOA landscape maintenance contractor 


The fuel modification shall be maintained as originally installed and approved. A copy of 
the approved plans must be provided to the HOA representatives at this time. Landscape 
professionals must convey ongoing maintenance requirements to HOA representatives. 

D. 	 Annual Inspection and Maintenance: The property owner is responsible for all 
maintenance of the fuel modification. All areas must be maintained in accordance with 
approved fuel modification plans. This generally includes a minimum of two growth 
reduction maintenance activities throughout the fuel modification areas each year (spring 
and fall). Other activities include maintenance of irrigation systems, replacement of dead 
or dying vegetation with approved materials, removal of dead plant material, and removal 
of undesirable species. The LBFD conducts regular inspections of established fuel 
modification areas. Ongoing maintenance shall be conducted regardless of the date of 
these inspections. Disclosure of all landscape/fuel modification requirements shall be the 
responsibility of the property owner and or their agent upon transfer of ownership. 

10. Fees 

No additional fees are charged for plan reviews and site inspections. 

No fees are currently charged for maintenance inspections of existing fuel modification areas. 
However, non-compliance fees are applied if identified deficiencies are not corrected within 
required time frames. 
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11. Glossary 

CHARACTERISTICS OF FIRE-RESISTIVE VEGETATION - Growth with little or no 
accumulation of dead vegetation (either on ground or upright); non-resinous plants; low 
volume of total vegetation (e.g. grass vs. forest or shrub covered land); high live fuel 
moisture; drought tolerant; stands without ladder fuels (small limbslbraches between ground 
and canopy); low maintenance (slow-growing, require little care when maintained); plants 
with woody stems and branches that require prolonged heating to ignite. 

CONDUCTION - Direct transfer of heat by objects touching each other. 

CONVECTION HEAT - Transfer of heat by atmospheric currents, and is most critical under 
windy conditions and in steep terrain. 

CROWN - Upper part of tree or other woody plant carrying the main branch system and 
foliage. 

CANOPY - More or less continuous cover of branches and foliage fonned collectively by the 
crowns of adjacent trees or other woody growth. 

DEFENSIBLE SPACE - An area around the perimeter of structures or developments in the 
wildland which are key points of defense/attack against encroaching wildfires or escaping 
structure fires. 

DESIRABLE PLANT LIST - List of plants exhibiting characteristics of low fuel volume, fire 
resistance, and drought tolerance which make them desirable for planting in areas of high fire 
danger. 

DRIPLINE - Ground area at the outside edge ofthe canopy. 

DROUGHT TOLERANCE - The ability of a plant or tree to survive on little water. 

FINE FUELS - Fuels such as grass, leaves, and draped pine needles which, when dry, ignite 
readily and are consumed rapidly (also called flash fuels). 

FIRE BREAK - Removal of growth, usually in strips, around housing developments to 
prevent a fire from spreading to the structures from open land or vice versa. 

- - --- -~~ ---- - - ---

FIRE PROTECTION PLAN - A Fire Protection Plan (FPP) shall include mitigation measures 
consistent with the unique problems resulting from the location, topography, geology, 
flammable vegetation, and climate of proposed site. The FPP shall address water supply, 
access, building ignition and fire resistance, fire protection systems and equipment, defensible 
space and vegetation management. 
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FIRE RESIST ANT - All plants will bum under extreme fire weather conditions such as 
drought. However, plants bum at different intensities and rate of consumption. Fire-resistive 
plants bum at a relatively low intensity, slow rates of spread and with short flame lengths. 

FIRE RET ARDANCE - Relative comparison of plant species related to differences in fuel 
volume, inherent flammability characteristics, and ease of fire spread. 

FUEL BREAK - A wide strip or block of land on which the native or pre-existing vegetation 
has been pennanently modified so that fires burning into it can be more readily extinguished. 

FUEL LOAD - The weight of fuels in a given areas, usually expressed in tons per acre. 

FUEL MODIFICATION ZONE - A strip of land where combustible native or ornamental 
vegetation has been modified and partially or totally replaced with drought tolerant, fire 
retardant, plants. 

FUEL MOISTURE CONTENT - The amount of water in a fuel, expressed as a percentage of 
the oven dry weight of that fuel. 

FUEL VOLUME - The amount of fuel in a plant in a given area of measurement. Generally 
an open-spaced plant will be low in volume. 

HORIZONTAL CONTINUITY - The extent or horizontal distribution of fuels at various 
levels or planes. 

LADDER FUELS - Fuels which provide vertical continuity between strata. Fire is able to 
carry from surface fuels by convection into the crowns with relative ease. 

LANDSCAPE - Any improvement made to the property not classified as a structure. 

LITTER - The uppermost layer of loose debris composed of freshly fallen or slightly 
decomposed organic material such as dead sticks, branches, twigs, leaves or needles. 

LONG TERM - In perpetuity of the fuel modification plan requirement. 

PROBABILITY OF IGNITION - A rating of the probability that a firebrand (glowing or 
flaming) will cause a fire, providing it lands on receptive fuels. It is calculated from air 
temperature, fuel shading, and fuel moisture. 

RADIANT HEAT - Transfer of heat by electromagnetic waves and can, therefore, travel 
against the wind. For example, it can preheat the opposite side of a burning slope in a steep 
canyon or a neighboring home to the ignition point. 

RESERVE LANDS - As defined by the Central Coastal and Southern Natural Communities 
Conservation Plan. 
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SUBDIVISION - A parcel of land that is subdivided to create multiple individual lots in 
accordance with the State of California Subdivision Map Act. 

SPECIAL FIRE PROTECTION AREA - See Very High Fire Hazard Severity Zone 

STRUCTURE - That which is built or constructed, an edifice or building of any kind or any 
piece of work artificially built up or composed of parts joined together in some manner. 

TARGET SPECIES - Undesirable species that are generally removed as part of the fuel 
modification plan (see undesirable species). 

TREE FORM SHRUB - Those shrub species exceeding 4' in height. 

UNDESIRABLE SPECIES - Those species of plants with inherent characteristics which make 
them highly flammable. These characteristics can be either physical or chemical. Physical 
properties include large amounts of dead material retained within the plant, rough or peeling 
bark, and the production of large amounts of litter. Chemical properties include the presence 
of volatile substances such as oils, resins, wax, and pitch. These plants are sometimes referred 
to as target species. 

URBAN INTERFACE - That line, area, or zone where structures and other human 
development meet or intermingles. 

VERTICAL CONTINUITY - The proximity of fuels to each other that governs the fire's 
capability to sustain itself. Vertical continuity applies to the relationship of aerial fuels to 
surface fuels or fuels low to the ground. 

VERY HIGH FIRE HAZARD SEVERlTY ZONE - Any geographic area designated pursuant 
to Govern..ment Code Section 51178 a..'1d/or local ordina..'1ce to contain the type and condition 
of vegetation, topography, weather, and structure density due to increased possibility of 
conflagration fires. See 2001 UFC Section 1101.1, Appendix II-A. 
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ATTACHMENT 1 

LANDSCAPE/FUEL MODIFICATION PLAN SUBMITTAL CHECKLIST 


SUBMIITAL AND APPROVAL 

PRECISE 
PLANS 

o Prior to issuance ofbuilding permit X 
o Minimum plan size 18" x 24" Maximum plan size 24" x 36" x 

Scale to be 118" = 1 '0" 
o Number of plans sets to the Zoning Department 2 sets 

PLAN REQUIREMENTS 
0 Delineation of each fuel modification zone - line indicating limit of 

combustible construction (start of Zone A) 
0 Scale Dimensions 

X 

X 
0 Site Characterization 
0 Photographs of area with emphasis on existing vegetation and 

topography 
0 Indication of penn anent zone marker locations and detail 

X 
X 

X 
0 Delineation of impacted existing vegetation 
0 Description of vegetation removal methodology 

X 
X 

0 Firefighter access routes around structure 
0 Plant palette & specifications, including a plant legend (botanical & 

common names) for existing and proposed plants. A matrix of typical 
spacing requirements, as well as the following infonnation: planting 
lines, topography, wind direction, neighboring lot lines. 

X 

0 Designation of irrigated area X 
0 Irrigation plans and specifications (engineer scale) shall be provided 

upon request 
X 

0 Removal of undesirable species (Attachment 7) X 
0 Property lines X 

0 Contour lines X 
0 Location of all new and existing improvements to include landscape 

(hardscape and softscape) 
X 

0 Maintenance access easements (ifrequired) X 
0 Generally describe characteristics, existing improvements, land uses, 

wetland and riparian areas & vegetation for 300 feet beyond property 
lines in all directions 

X 

0 Statement, on the plans, of ultimate maintenance responsibility 
requirement 

0 On title sheet, indicate tract/project conditions, CC&Rs, and/or deed 
restrictions relative to fuel modification areas 

X 

X 

0 L()cation -of all proposed offsite fuel modification areas with easements X 
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ATTACHMENT 2 
FUEL MODIFICATION CONFIGURATION OPTIONS 

Property 
Line 

Property Owner 
Maintained 

I 

HOA 
Maintained 

: ! : 
ZoneAj ! 

Top of Slope 

ZoneC 

~ 
I ZoneB 

~----------~~~ 

Property Owner 

Maintained Maintained 


Note 1: The location of property lines will vary; however, if property lines must be located within fuel moclification 
areas, appropriate oocunentation (e.g~ Mainten8l1ce easements and/or deed restrictions) shall be established to: 1) 
restrict certain activities and uses on those portions of any private property within the fuel modification arB8, and 2) 
identify those responsible for the establishment and cortinued maintenance of the fuel modification area located on 
private property. 

Note 2: Regardless of the entity responsible for fuel modification mainten8l1ce, the continued m&nten8l1ce shall be in 
Ilccord8l1ce with Section 10 "Fuel Modification Implemenl.ation & Required Inspections" and other applicable 
port-10m of f1,i ~ Guidt:'!ine 

Zone A 

oe of Slope ZoneC 

B/Jilding setbaok should be wffioieflt b 
aCOOM Ifodaii> patio C0"«.... gazebo.... e*' . 

Zone A 

ZoneC 

HOA 
Maintained 

~----~---------Property Owner HOA 
Maintained Maintained 

Property Owner 
Maintained 
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Attachment 3 
INCLINE MEASUREMENT FOR SELECTED SLOPES 

(Measured Horizontal to Surface) 

. Slope (Grade) 

Slope 
A 

0° 20' 

10° 20' 

15° 20' 
20° 20' 
25° 20' 
30° 20' 

35° 20' 
40° 20' 
45° 20' 
50° 20' 
60° 20' 

Zone Width 
8 C D 

50' 50' 75' 
51' 51' 71' 
52' 52' 78' 
53' 53' 80' 
55' 55' 83' 
58' 58' 81' 
61' 61' 92' 
65' 65' 98' 
71' 71' 101' 
75' 75' 111' 
75' 75' 130' 

I 
I 

60° (173%) 

: 50° (119%) 

: 45° (100%) 


40° (84%) 

35° (70%) 

30° (58%) 

I 
I 
I 

I 20° (36%) 

10° (18%) 

0° (0%) Flat 
Zone A ZoneS Zonee ZoneD 
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Attachment 4 
ZONE MARKER DETAILS 

-
~ 

~. ~ pio 71=n{--rrr-----

(DPOST GAP 

® 2·XS· ZONE INDIGATOR 

@ n~· DIA. SALV. POST. 

@)OONG. M"&. 2500 PSI. 2e DAv!;. 


@FINISH 6RAOE. 


@COMF'AG1't:O SU96RADE 


11-0" 

Zone markers shall identify each zone with min. 2" contrasting lettering (e.g. Zone A) and placed 
every 50 lineal feet along each zone. A minimum of two markers per zone shall be required. 

Zone markers shall be maintained and serviceable at all times. 
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Attachment 5 

SAMPLE CC&R MAINTENANCE LANGUAGE 


It is recommended that the following language be included in the CC&Rs recorded for a common 
interest development. 

The duty of the homeowners' association to perfonn "Fire Prevention Maintenance" (as defined 
below) for all Fuel Modification Zones and manufactured interior slopes within the development 
shall be included as an express obligation in the recorded CC&Rs for the development. Similarly, 
each Owner whose Lot (or Condominium) is subject to Fuel Modification Zone restrictions (e.g., 
non-combustible structure setback, etc.) shall be obligated to comply with such restrictions. 

1. 	 LBFD will be desi gnated as a third party beneficiary of a homeowners' association's duty to 
perfonn "Fire Prevention Maintenance" (as defined below) for all portions of the Association 
Property (or Common Area) that constitute Fuel Modification Zones and designated 
interior/manufactured slopes to be maintained by the homeowners' association, and of any 
Owner's duty to comply with any Fuel Modification Zone restrictions applicable to his Lot (or 
Condominium). Additionally, LBFD shall have the right, but not the obligation, to enforce 
the homeowners' association's duty to perfonn such Fire Prevention Maintenance, and to 
enforce compliance by any Owner with any Fuel Modification Zone restrictions applicable to 
his Lot (or Condominium). In furtherance of such right, LBFD shall be entitled to recover its 
costs of suit, including its actual attorneys' fees, if it prevails in an enforcement action against 
a homeowners' association and/or an individual Owner. (A sample third party beneficiary 
provision to be incorporated into the CC&Rs is attached hereto as Addendum "I "). 

2. 	 As used herein, "Fire Prevention Maintenance" shall mean the following: 

(i) 	 All portions of the Association Property (or Common Area) that constitute 
Fuei Modification Zones or designated interior/manufacrured siopes shaH 
be regularly maintained by the homeowners association on a year round 
basis in accordance with the Fuel Modification Plan on file with the 
property manager for the development. 

(ii) 	 The irrigation system for Fuel Modification Zones or designated 
interior/manufactured slopes shall be kept in good condition and proper 
working order at all times. The irrigation system shall not be turned off 
except for necessary repairs and maintenance. 
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ADDENDUM "1" 


Enforcement by the City of Laguna Beach. The City of Laguna Beach (City) is hereby designated 
as an intended third party beneficiary of the Association's duties to perform Fire Prevention 
Maintenance for all portions of the Association Property (or Common Areas) consisting of Fuel 
Modification Zones or designated interior/manufactured slopes in accordance with the Fuel 
Modification Plan, and of each Owner's duty to comply with any Fuel Modification Zone or 
designated interior/manufactured slopes restrictions applicable to his Lot (or Condominium) as set 
forth in the Fuel Modification Plan. In furtherance thereof, the City shall have the right, but not 
the obligation, to enforce the perfonnance by the Association of its duties and any other fire 
prevention requirements, which were imposed by the City or other Public Agency as a condition 
of approval for the Development (e.g. , prohibition of parking in fire lanes, maintenance of the 
blue reflective markers indicating the location of fire hydrants, etc.) and shall also have the right, 
but not the obligation, to enforce compliance by any Owner with any Fuel Modification Zone or 
designated interior/manufactured slopes restrictions applicable to his Lot (or Condominium) as set 
forth in the Fuel Modification Plan. If, in its sole discretion, the City shall deem it necessary to 
take legal action against the Association or any Owner to enforce such duties or other 
requirements, and prevails in such action, the City shall be entitled to recover the full costs of said 
action, including its actual attorneys' fees, and to impose a lien against the Association Property, 
or an Owner's Lot (or Condominium), as the case may be, until said costs are paid in full. 
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Attachment 6 
TREE AND TREE-FORM SHRUB PRUNING AND SPACING 


FOR NEW PLANTINGS AND THINNING ZONES 


. . ,' '. '/, 9lrul> ma90ilg e>l:eedlng 
.' '( : . 7, 1 " ... height 
: 'Q

" 
. :::"". 

" 

Understory 
3yClearance 

Plant Group Spacing 
10' 

Understory y
Height 

NOT TO SCALE 

I. 	 Vertical Continuity. New and existing trees and tree-fonn shrubs (naturally reaching 4' and taller), which are being retained 
with the approval of the Laguna Beach Fire Department, shall be pruned to provide clearance of three times the height of the 
understory plant material or 10 feet, whichever is greater (see figure above). New trees and tree-fonn shrubs may comply 
with the lesser if sufficient height is not available to achieve 10 feet. Dead and excessively twiggy growth shall be removed. 

2. 	 Plant Group Spacing, 

a 	 Trees and tree-form shrubs shall be single specimens or in a maximum grouping of three plants. Groupings shall be 

separated by a distance of 10' (see figure above). Other limited grouping arrangements and spacing may be acceptable 

if approved by LBFD. 

b. 	 Trees shall be single specimens or in a maximum grouping of three plants. Groupings shall be separated by a distance of 

10 feet (see figure above). Other limited grouping arrangements and spacing may be acceptable ifapproved by LBFD. 

c. 	 Plant specimens listed in the LBFD "Approved Plant Palette-Qualification Statements for Select Plant Species" shall 

comply with plant groupings and spacing requirements specified in those restrictions (see pages 31 and 32). 

3xbetween . 
Iwo nea"... edge,..,,.,..~~'~,~


" .~~~ ::.~?L. p:; ... ~~ ~f~i 

Crown diameter 

x 
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Attachment 7 

UNDESIRABLE PLANT SPECIES (Target Species) 


Certain plants are considered to be Wldesirable in the landscape due to characteristics that make 
them highly flammable. Plants with these characteristics may not be planted in fuel modification 
zones, as listed below. Should these species already exist within these areas, they must be 
removed. 

Plans should be submitted to the City for review without the target plants listed below. In cases 
where undesirable plants are included in a submittal for new planting or preservation, the 
Applicant must submit a request for use of alternative materials and methods as outlined in the 
City of Laguna Beach Fire Department Guideline for Alternative Materials and Methods 
Requests. The request will be evaluated by the Fire Department for acceptability. 

The list of Wldesirable plants is comprehensive, but not complete. Closely related species and 
varieties having substantially similar flammable characteristics as the identified target species 
may also not be acceptable. 

Applicants are encouraged to maximize fire safety by using plants with high water content, low 
fuel volume, succulent leaves and stems, low litter, and low amounts of flammable oils and resins. 
Avoidance of target species alone does not confer maximum fire safety. 

Spacing requirements of Attachment 6 apply to all species and must be reflected in the planting 
design plan submitted to the City. 

Vines are not allowed on combustible structures. 

Extensive massing of grasses with heights greater than 12" high may not be acceptable. 

Additional factors to consider when selecting plants for wildland interface areas include: deer 
and rabbit resistance, aesthetic compatibility with hillside character, erosion control, and drought 
tolerance. 

TARGET SPECIES UNACCEPTABLE FOR USE IN ALL FUEL MODIFICATION ZONES (A, B, C, 
D): 

Botanical Name Common Name Form 

Acacia longifolia Sydney Golden Wattle Shrub 

Acacia redolens NCN Shrub 
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Adenostoma fasciculatum Chamise Shrub 

Artemisia californica California Sagebrush Shrub 

Arundo donax Giant Reed Grass 

Atriplex lentifonnis Quail Bush Shrub 

Bambusa species Bamboo Grass 

Brassica nigra Black Mustard Annual 

Brassica rapa Yellow Mustard Annual 

Caprobotus edulis Hot N Tot Fig Groundcover 

Cedrus species Cedar Tree 

Cortaderia selloana Pampas Grass Grass 

Cupressus sempervirens Italian Cypress Tree 

Cynara cardunculus Artichoke Thistle Perennial 

Cytisus species Broom Shrub 

Delospermum species Iceplant Groundcover 

Drosanthemum species Iceplant Groundcover 

Eriogonum fasciculatum Buckwheat Shrub 

Eucalyptus species Gums Tree 

Fargesia species Bamboo Grass 

Hedera canariensis Algerian Ivy Groundcover 

Juniperus species (shrubs and trees) Juniper Shrub/Tree 

Lampranthus species Iceplant Groundcover 

Melaleuca linariifolia Flaxleaf Paperbark Tree 

Melaleuca quinquenervia Cajeput Tree Tree 

Rev. 112010 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 526 of 1710



Laguna Beach Fire Department 
Landscape/Fuel Modification Guidelines and Maintenance Page 22of23 

Nicotiana glauca Tree tobacco Perennial 

Otatea acuminata Mexican Weeping Bamboo Grass 

Pennisetum setaceurn Fountain Grass Grass 

Phyllostachys species Bamboo Grass 

Pinus species Pine Tree 

Ricinus communis Castor Bean Plant Perennial 

Salvia (native species and varieties) Sage Shrub 

Sascola austails Russian Thistlerrumbleweed Annual 

Semiarundinaria fastuosa Narihira Bamboo Grass 

Schinus terebinthifolius Brazilian Pepper Grass 

Thuja species Arborvitae Shrub 

Umbellularia califomica California Bay Tree 

Vinca major Periwinkle Groundcover 

Washingtonia species Fan Palm Palm 

ADDITIONAL TARGET SPECIES UNACCEPTABLE FOR USE IN FUEL MODIFICATION 
ZONE A (Zone closest to combustible structures): 

Unacceptable species for Zone A include those listed above for all zones plus the following: 

Botanical Name Common Name Form 

Acacia species AcacialWattle Various 

Arctostaphylos species (shrubs and trees) Manzanita Shrub/Tree 

Atriplex species Saltbush Shrub 

Bougainvillea species Bougainvillea ShrubNine 

Rev. 1/2010 
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Laguna Beach Fire Department 
Landscape/Fuel Modification Guidelines and Maintenance Page 23of23 

Callistemon species Bottlebrush Tree 

Cinnamomum camphora Camphor Tree 

Cotoneaster species (shrubs and trees) Cotoneaster Shrub/Tree 

Dodonea viscosa Hopseed Shrub 

Hakea suavolens Sweet Hakea Shrub 

Heteromeles arbutifolia Toyon ShrublTree 

Laurus nobilis Bay/Grecian Laurel Shrub/Tree 

Malosma laurina Sugarbush Shrub/Tree 

Melaleuca nesophila Pink Melaleuca Tree 

Miscanthus sinensis Silver Grass Grass 

Muhlenbergia rigens Deer Grass Grass 

Pennisetum rubrum Purple Fountain Grass Grass 

Phoenix canariensis Canary Island Date Palm Palm 

Phoenix dactylifera Date Palm Palm 

DJ.",~ ;ntDI"Y"';-t"l;'lI 
~'\....lIU..:J 11"L,",,&.l~V1JU. Lemonade Berry Sp_Tub 

Rosmarinus officianalis Upright Rosemary Shrub 

Schinus molle California Pepper Tree 

. 
Rev. 112010 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 528 of 1710



Letter O5 South Laguna Civic Association 
Greg O’Loughlin, President  
July 25, 2018 

Response O5-1 

Introductory comments and summary of Project objectives are noted for the record. 

Response O5-2 

Please see Responses O3-1 and O3-2 regarding Project design and the SCWD Water Supply Reliability 
Study (2017). The size of the Local Project (up to 5 MGD) considers anticipated gaps in supply and other 
Project objectives in addition to a drought-proof supply, including diversification of the District’s supply 
portfolio and providing emergency backup supply in case of a significant disruption of service. The Project 
will provide a local reliable water supply to complement the District’s existing water supply portfolio, 
including imported water, recycled water, conservation and groundwater. 

Response O5-3 

The Draft EIR (pages 4.3-31 through 4.3-36, and Section 4.8) provides a detailed evaluation of brine 
discharge, showing that the Project can meet California Ocean Plan objectives and will result in less than 
significant impacts to ocean water quality/salinity and ocean-dwelling biological resources. The Project 
would draw source water from 74 to 130 feet below the ocean floor with nearshore slant wells as 
illustrated in Exhibit 3-3 at the end of Section 3.0, Project Description. The San Juan Creek Ocean Outfall 
(SJCOO), which would combine brine with existing treated wastewater within the SJCOO, discharges 
approximately 2.2 miles offshore from Doheny State Beach. Based on the water quality modeling 
conducted for the Project (Section 4.8, Hydrology and Water Quality), the distance between the outfall 
and submerged slant well intakes pose no ambient water quality issues or risk of “harvesting polluted 
water.”  See, also Response S7-4 and S7-17. Amplified brine discharge modeling (Appendix 4.2.2) verifies 
that brine discharge, even without the SJCOO, will meet Ocean Plan standards. 

The comment appears to suggest on-site brine evaporation ponds and then trucking the resultant solids 
to an offsite location. First, the proposed brine disposal solution does not have any significant impacts and 
therefore an alternative is not necessary (see Appendix 4.2.2). The suggested alternative would require 
considerable land area for evaporation, would represent additional on-site impacts associated with brine 
spraying and odors, and would represent significant off-site impacts in both the solids trucking and solids 
disposal. This alternative is not under consideration by the District. 

Response O5-4 

Potential impacts of construction of wells and wellhead clusters are identified in Section 4.12 of the Draft 
EIR. Construction would occur during off-season months to minimize temporary recreational impacts. No 
public, recreational space on the beach will be impacted beyond construction of the well and wellheads 
in parking or landscaped areas. As part of the encroachment permit process with State Parks or County 
Parks, the District anticipates providing compensation for temporary recreational facility impacts, as well 
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as local enhancements to be determined through the permitting process. Potential impacts to marine 
habitat relative to the installation and operation of the slant wells are addressed in Section 4.3, Biological 
Resources and found to be less than significant. Section 5.0 of the DEIR, Alternatives, addresses 
alternatives sites and concluded that, through numerous policy, planning and facility siting studies, there 
are no other feasible locations for the Project (DEIR page 5.0-6). 

Response O5-5 

The District continues to evaluate power supply options for the proposed desalination project in an effort 
to increase overall reliability and reduce costs.  One such option is to use a combination of grid electricity 
from the local provider (San Diego Gas and Electrical), which primarily comes from the south, and fuel 
cells operating on natural gas, which primarily comes from the north by a separate local provider 
(Southern California Gas Company).  By potentially having power required to run the facility available from 
two distinct geographical areas, the risks associated with a disruptive natural disaster are reduced.   
Regarding Project costs and financial burden, these are issues outside the scope of the environmental 
review process, but will be considered by the District Board of Directors during Project deliberations. 

Response O5-6 

As with any new water supply project, contaminants of emerging concern are an important factor. One of 
the benefits of the proposed project is the robust treatment process.  Not only do the subsurface intakes 
act as a natural filter by drawing water through the ocean floor, but the Reverse Osmosis (RO) technology 
that will be employed to remove the dissolved salts has also proven to be effective at removing many 
other chemical and biological contaminants. Furthermore, all Project raw ocean water will be treated pre 
and post RO to meet all applicable drinking water requirements for public health and safety, as required 
by District standards and the State of California Department of Water Resource’s Division of Drinking 
Water. 

Response O5-7 

Please see Responses O2-1, O3-1 and O3-2 regarding enhanced conservation and broader water use. All 
Project alternatives are discussed and compared in Section 5.0 of the Draft EIR. The Draft EIR 
acknowledges that a combination of water sources in addition to desalination, including conservation and 
water recycling, would enhance diversity of the water system. The District water supplies also include 
imported water (which the Project would replace) and groundwater (which has had inconsistent 
availability in recent times). The District is also a partner with SMWD’s San Juan Watershed Project (SJWP), 
which consists of stormwater capture in SJWP Phase I, and potential future SJWP phases including indirect 
potable reuse. 

With respect to recycled water, the District is committed to expanding its recycled water program, with 
current estimated maximum demand of 1,350 AFY. However, as described in DEIR Section 5.0, enhanced 
recycling would not provide an immediate or reliable water source to meet Project objectives and would 
require significant expansion of recycled water infrastructure. Similarly, enhanced conservation would not 
meet the water supply reliability and diversity goals of the Project.  
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Comments regarding Project cost and ratepayer involvement are noted but do not address environmental 
issues. The environmental review process (as well as the planning and permitting process) provides 
several opportunities for public involvement and input.  

Response O5-8 

Citation of the City of Laguna Beach’s Climate Protection Plan is noted. The policies are not applicable to 
the Project, as the District is not subject to City of Laguna Beach policy planning documents for facilities 
located in Dana Point. However, the District has demonstrated a commitment to conservation and 
recycling, as well as mitigating its energy demand for the Project. The District is also a partner with 
SMWD’s San Juan Watershed Project, which consists of stormwater capture in SJWP Phase I and potential 
future indirect potable reuse in future SJWP phases. 

Response O5-9 

The range of alternatives considered, analyzed, and rejected from further analysis – and the basis of the 
discussion within the Draft EIR – is described in detail in Section 5.0. Separate water reliability studies 
found that the Project is the preferred solution for a local reliable water supply (including the stakeholder-
led Water Reliability Working Group and recently updated regional water supply study by MWDOC). As 
prescribed by CEQA, the alternatives analysis need not be exhaustive, and must address alternatives that 
are both feasible and obtain most or all of the Project’s objectives. The indicated alternatives are noted, 
although no evidence is provided to indicate that any of these alternatives are feasible, could achieve 
basic Project objectives, and eliminate or reduce the Project’s significant impacts. 

The District agrees with the comment that water supply plans should contain contingencies and even 
redundancy to address range of events that could affect supply. This is one of the primary objectives of 
the Project. See also Response O2-1. At this time it would be speculative to hypothesize potential 
recipients of desalinated project water other than the District, and therefore an alternative to ”share” 
water between districts is not a feasible alternative at this time.   

Response O5-10 

Please see above comments regarding the scope and content of the alternatives analysis and the 
obligation for alternatives to achieve the basic objectives of the proposal. With respect to expanding 
recycling, this alternative is addressed in the Draft EIR, and further responded to in Response O5-7 above. 

Response O5-11 

Concluding remarks regarding long term water management alternatives are noted for the record. 
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	 	 	 	 	 Surfrider	Foundation	

PO	Box	73550	
San	Clemente,	CA	

92673	
August	6,	2018	
	
South	Coast	Water	District	
31592	West	St	
Laguna	Beach,	CA		
92651	
	
RE:	Doheny	Ocean	Desalination	Project	Draft	EIR,	State	Clearinghouse	No.	2016031038	
	
	
Dear	Sonja	Morgan,		
	
The	Surfrider	Foundation	(Surfrider),	on	behalf	of	our	20	California	based	chapters,	including	the	South	
Orange	County	Chapter,	hereby	respectfully	submits	these	comments	on	the	South	Coast	Water	
District’s	“Doheny	Ocean	Desalination	Project	Draft	Environmental	Impact	Report”	(DEIR).	Surfrider	is	a	
non-profit	501(c)(3)	organization	that	is	dedicated	to	the	protection	and	enjoyment	of	our	ocean,	waves,	
and	beaches	through	a	powerful	activist	network.		

Surfrider	would	like	to	commend	South	Coast	Water	District	(SCWD)	for	following	the	ocean	
desalination	recommendations	established	by	the	2015	amendments	to	the	State	Water	Resources	
Control	Board	California	Ocean	Plan,	developed	to	better	protect	the	surrounding	marine	and	coastal	
environments.	These	include	the	use	of	subsurface	intakes	and	the	discharge	of	brine	through	dilution	
and	co-mingling	with	wastewater	that	would	already	be	released	through	established	ocean	outfalls	
(III(M)2(d)2(A)).	Surfrider	would	also	like	to	commend	SCWD’s	decision	to	have	the	plant	use	small	scale	
production	(5	MGD	potable	water),	and	be	publicly	owned	and	operated.	Surfrider	supports,	in	concept,	
the	proposed	design	and	operations	elements	of	the	project.	

However,	though	the	general	methods	of	the	proposed	desalination	plant	are	admirable,	Surfrider	
would	like	to	stress	the	importance	of	fully	maximizing	water	recycling	and	conservation	before	
investing	in	ocean	desalination.	We	understand	that	increased	conservation	and	recycling	efforts	will	
not	meet	the	project	goal	“[t]o	create	a	drought-proof,	hydrologically	independent,	reliable	and	high-
quality	source	of	potable	drinking	water	for	the	District“	without	more	political	action	on	direct	potable	
reuse,	yet	enhanced	conservation	and	recycling	will	reduce	the	estimated	amount	of	potable	drinking	
water	needed	for	the	District.	Additionally,	Surfrider	is	concerned	that	the	DEIR	does	not	adequately	
address	mitigation	for	increased	greenhouse	gas	emissions	or	assess	impacts	from	coastal	hazards	
including	sea	level	rise.	These	concerns,	and	others,	are	addressed	in	more	detail	below.	

Comment Letter O6

1

4/9/2024 Board Meeting 8-5 Attachment 2, Page 532 of 1710



	

	
	

2	

1.	Failure	to	maximize	water	conservation	efforts	and	accurately	estimate	water	needs	

Currently,	SCWD	permits	city	owned	properties	to	use	expensive	and	scarce	potable	water	for	
landscaping	and	other	outdoor	water	uses.	Stronger	conservation	requirements	must	be	implemented	
before	exposing	ratepayers	to	increased	costs	from	desalination	construction	and	operations.	One	such	
method	is	to	transition	all	city	owned	landscaping	from	grass	lawns	or	non-native	plants	to	Ocean	
Friendly	Gardens.	The	principles	of	Ocean	Friendly	Gardens	include	maximizing	the	extent	of	permeable	
areas,	using	native	plants,	promoting	water	retention,	and	irrigating	with	recycled	water,	among	others.	
These	conservation	efforts	could	save	a	significant	amount	of	potable	water,	reducing	the	estimated	
District	water	needs.	

Additionally,	SCWD’s	analysis	of	District	water	needs	does	not	account	for	the	newly	mandated	water	
conservation	requirements	established	by	California	state	Assembly	Bill	1668	and	Senate	Bill	606,	which	
mandate	a	20	percent	reduction	in	water	use,	and	a	per	capita	indoor	water	use	maximum	of	55	gallons	
per	day	through	2025,	ratcheting	down	to	a	50	gallon	per	day	maximum	by	2030.	These	bills	also	
mandate	urban	water	retailers	to	establish	a	state	approved	annual	water	use	objective	for	indoor	and	
outdoor	water	use	limits,	taking	into	consideration	water	availability	and	vulnerabilities.	Accurate	
estimates	of	water	use	are	necessary	for	the	adequate	review	of	the	ability	of	the	proposed	plant	and	
alternatives	to	meet	the	region’s	water	needs.	The	2016	OC	Water	Reliability	Study	estimated	that	the	
regional	water	needs	would	be	between	3.2	MGD	and	4.5	MGD	by	2040,	yet	it	is	not	clear	what	estimate	
the	agency	used	for	the	per	capita	daily	water	use	in	these	scenarios.	If	these	long	term	water	
conservation	mandates	were	not	considered	in	“Scenario	1”,	the	actual	water	need	may	be	significantly	
lower	than	the	current	estimated	gap	of	4,400	AFY	(3.9	MGD).		

2.	Failure	to	maximize	the	use	of	water	recycling	

The	region’s	recycled	water	infrastructure	and	use	is	far	from	maximized.	The	SCWD	water	recycling	
facility	has	the	capacity	to	produce	1,350	AFY	of	recycled	water,	yet	only	800-850	AFY	are	provided.	This	
discrepancy	is	due	to	the	lack	of	supporting	infrastructure	to	transport	recycled	water	to	users.	Surfrider	
recommends	that	at	the	bare	minimum,	SCWD	complete	the	recycled	water	expansion	program	to	
result	in	100%	build	out	of	available	recycled	water,	prior	to	constructing	an	ocean	water	desalination	
facility,	instead	of	the	current	plan	to	complete	the	recycled	water	expansion	program	by	2030.		

3.	Inaccurate	calculation	for	carbon	neutrality		

Surfrider	commends	SCWD’s	intention	to	make	the	proposed	desalination	plant	carbon	neutral;	
however,	the	calculation	for	obtaining	carbon	neutrality	from	proposed	plant’s	greenhouse	gas	
emissions	may	be	inaccurate.	For	other	desalination	plants,	such	as	Poseidon	Water	LLC’s	Carlsbad	
facility,	a	one	to	one	reduction	in	imported	water	was	not	sufficient	mitigation	to	achieve	carbon	
neutrality.	This	is	because	of	a	contractual	agreement	with	between	the	California	Department	of	Water	
Resources	and	the	Municipal	Water	District	(MWD)	which	prohibits	desalinated	water	from	reducing	
MWD’s	State	Water	Project	entitlements.	The	same	prohibition	applies	to	the	proposed	Doheny	plant.	
Surfrider	recommends	the	use	of	onsite	renewable	energy	to	the	maximum	extent	feasible.	

To	truly	obtain	carbon	neutrality	for	the	fully	operating	plant,	SCWD	must	calculate	and	mitigate	the	
plant’s	complete	greenhouse	gas	emissions,	and	not	just	the	net	incremental	project	emissions.	
Additionally,	to	adequately	prepare	ratepayers,	Surfrider	would	like	to	highlight	the	necessity	to	include	
the	cost	of	emissions	mitigation	in	the	estimation	of	post-construction	SCWD	water	rates.	

3
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4.	Necessity	to	conduct	sea	level	rise	vulnerability	assessment	using	H++	scenario	
	

The	Ocean	Protection	Council’s	draft	State	of	California	Sea	Level	Rise	Guidance:	2018	Update	
recommends	that,	“For	highly	vulnerable	or	critical	assets	that	have	a	lifespan	beyond	2050	and	would	
result	in	significant	consequences	if	damaged,	the	H++	scenario	(extreme	projection)	should	also	be	
included	in	planning	analyses.”	Since	the	proposed	project	will	act	as	a	main	water	source	for	the	region,	
this	facility	and	necessary	supporting	infrastructure	will	meet	the	description	of	critical	infrastructure.	As	
the	DEIR	currently	stands,	there	is	no	reference	to	a	sea	level	rise	vulnerability	assessment	using	any	of	
the	necessary	climate	change	scenarios	(RCP	2.5,	RCP	8.5,	or	H++),	or	consideration	of	other	coastal	
hazards.	A	thorough	sea	level	rise	vulnerability	assessment	should	consider	wave	runup,	tidal	impacts,	
increased	frequency	and	magnitude	of	coastal	hazards,	and	fluvial	flooding.	This	sea	level	rise	
vulnerability	assessment	should	also	consider	impacts	to	supporting	infrastructure	and	access	roads,	
including	electricity	distribution,	potable	water	distribution,	brine	and	wastewater	pipelines,	and	
influence	on	development	in	nearby	coastal	hazard	areas.	
	

5.	Necessity	to	assess	cumulative	impacts	
	
SCWD	must	assess	the	cumulative	environmental	impacts	that	would	occur	as	a	result	of	this	
desalination	facility	and	accompanying	structures,	as	well	as	other	proposed	developments	sited	in	the	
project	area,	which	currently	include	a	boatyard	storage	facility,	the	Dana	Point	Harbor	Revitalization	
Project,	and	the	San	Juan	Watershed	Project,	among	others.	These	additional	developments	are	likely	
exacerbate	stresses	to	the	coastline,	marine	wildlife,	and	coastal	water	quality,	beyond	what	has	been	
identified	in	the	DEIR.		
	
Finally,	Surfrider	would	like	to	request	additional	mitigation	measures	for	recreation	impacts.	This	
includes	the	expansion	of	REC-1	to	include	local	recreation	non-governmental	associations	in	addition	to	
the	stated	“affected	recreational	agencies”	when	conducting	consultation,	and	the	implementation	of	a 
multi-year	monitoring	program	to	determine	if	surfing	waves	are	negatively	impacted	by	hydro-
geomorphology	changes	as	a	result	of	subsurface	intake	pipes.	
	
The	Surfrider	Foundation	appreciates	the	opportunity	to	provide	these	comments	on	behalf	of	our	20	
California	based	chapters.	
	
	
Sincerely,	
	

	
Katie	Day	
Staff	Scientist,	Surfrider	Foundation	
	

	
Mandy	Sackett	
California	Policy	Coordinator,	Surfrider	Foundation	
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Letter O6 Surfrider Foundation 
Katie Day, Staff Scientist 
August 6, 2018 

Response O6-1 

Introductory comments and support of the Project are noted for the record. 

Response O6-2 

Please see Responses O3-1 and O3-2 regarding the role of enhanced conservation in the diversification of 
the region’s water supply. While the long-term effects of newly mandated water conservation 
requirements will no doubt be beneficial, water supply vulnerabilities in the District are present now and 
are expected to continue. While the stability of the system will be strengthened by an array of measures 
including desalination, enhanced conservation and other sources and strategies (such as public outreach) 
may positively factor into the timing and ultimate need for potential future desalination facility expansion. 

Response O6-3 

Comments recommending expansion of the existing SCWD recycled water facility are noted. Production 
at full design capacity would not bridge the existing water reliability gap (discussion of SCWD Water Supply 
Reliability Study, DEIR pages 3.0-5 through 3.0-8). However, the District continues to pursue water 
reliability improvement efforts including expanding recycled water and enhancing conservation. For 
recycled water expansion, the District intends to maximize its recycled water usage to 1,350 AFY, utilizing 
as much of the wastewater that they contribute to the Aliso Creek Water Reclamation Facility as they can. 
Please also see Response O3-2 regarding recycled water. 

Response O6-4 

With respect to carbon neutrality, please see Responses S1-12, S1-13, S4-13 and O1-18. Comments 
regarding the cost of emissions mitigation are noted but are not within the scope of the EIR.  As described 
on pages 3.0-33 and 3.0-34 of the Draft EIR, the Project has analyzed a range of onsite energy options, 
including renewable energy, as well as sources that would lower GHG emissions. For additional 
information regarding the Project’s energy requirements and alternative supplies, see also 
Response M3-1. 

Response O6-5 

Regarding sea level rise and facility vulnerability, please see Response S1-14. The Local Hazard Conditions 
and Drainage Study was clarified based on the latest sea level rise projection information in the California 
Coastal Commission Sea Level Rise Policy Guidance, Draft Science Update - October 2018. The study 
included assessment of sea level rise impacts to coastal flooding and fluvial flooding, using updated coastal 
hazard analysis contained in “Coastal Hazards Analysis for the Doheny Desalination Project” dated 
September 28, 2018. The drainage and coastal hazard studies (Appendices 4.2.1 and 4.2.4) utilized the 
latest Coastal Commission sea level rise guidance, based on the RCP 8.5 climate scenario. The H++ sea 
level rise scenario is not considered a reasonable design baseline under FEMA standards or any other 
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credible coastal engineering design standard.1 Project facilities will be buried below the scour depth to 
avoid facility damage associated with potential future coastal erosion and sea level rise. Project facilities 
will also be designed to be protected against the 100-year storm, with analysis for a hypothetical 500-year 
storm event provided in Appendix 4.2.4.  

With respect to vulnerability of the supporting infrastructure and roads, the study showed that the 
proposed Project does not increase the flood risk in the floodplain.  Therefore, vulnerability to sea level 
rise for the surrounding area and supporting infrastructure is no worse than a "no project" scenario.  

Response O6-6 

Cumulative effects of the proposal are detailed in each technical section of the Draft EIR. Assumptions for 
the cumulative analysis are described in Section 4.0, page 4.0-5. The assumptions for cumulative impacts 
include the Dana Point Harbor development, potential future development within the District’s San Juan 
Creek Property, and the proposed San Juan Watershed Project. In particular, the District conducted a 
clarifying evaluation to model the potential future combined effects of the Project with the San Juan 
Watershed Project, with respect to impacts on the San Juan Creek seasonal lagoon (refer to Appendices 
4.2.3, 4.2.4, and to Response F2). 

With respect to the language of Mitigation Measure REC-1, the measure is tied to final design approvals 
and permitting, and therefore focused on review by affected agencies. As part of the construction and 
operational approvals needed from State Parks and/or Orange County Parks, the District would welcome 
participation by environmental groups, as determined appropriate by the regulatory agency(ies). The 
District would also welcome State Parks’ inclusion of Surfrider in discussions regarding recreational 
facilities.  The District does not believe that a long-term wave study is relevant to the proposed Project, 
as the Project proposes use of subsurface intakes with minimal effects on ocean benthic flows and have 
never been shown to have any effect on the nearshore coastal wave processes (Appendix 10.4, Biological 
Resources Reports, MBC Applied Environmental Science, May 2018). 

 

1  The November 2017 Sea Level Rise Guidance (California Coastal Commission) notes that global conditions are currently not following the H++ 
trajectory and that this is an “extreme scenario” (page 16). As noted on page 25 of the report, the District has considered relative 
risk/probabilities associated an extreme sea level rise scenario such as H++ and deems that risk to be acceptable. As noted in Response L5-8, 
Project facilities along the coast will be buried and protected from coastal erosion, and the desalination site has adequate freeboard even 
under a 500-year storm event (Response S1-3). 
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April 4, 2019 

VIA U.S. MAIL 

Rick Shintaku  

General Manager  

South Coast Water District 

31592 West Street 

Laguna Beach, CA 92651 

VIA EMAIL ONLY 

Sonia Morgan 

Public Information Officer 

smorgan@scwd.org 

Re:  Supplemental Comments on the Doheny Ocean Desalination 

Project Draft Environmental Impact Report 

SCH No. 2016031038) 

Dear Mr. Shintaku: 

On behalf of California Unions for Reliable Energy (“CURE”), Doug 

Mangione, Jeff Gatlin, Thomas Duncan and Josh Vergason (collectively 

“Commenters”), we submit these supplemental comments on the Draft 

Environmental Impact Report (“DEIR”) prepared by the South Coast Water District 

(“District”), pursuant to the California Environmental Quality Act, and its 

regulations (“CEQA”),1 for the Doheny Ocean Desalination Project (SCH 

#2016031038) (“Project”).   

The District is proposing to construct and operate an ocean water 

desalination facility and associated desalination subsurface intake system.  The 

Project has an initial phase of up to 5 million gallons per day (“MGD”) (also referred 

1 California Public Resources Code, §§ 21000 et seq. 

1
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to as “Phase I”) with a possible expansion to 15 MGD (also referred to as “Regional 

Project”).2 At this time, the District states that it is only pursuing permits and 

approvals for the initial 5 MGD-phase of the Project.3 According to the District, the 

Regional Project would require separate CEQA review, and will be subject to 

additional regulatory agency permits and approvals.4 The proposed facilities are 

located in the City of Dana Point, including subsurface intake wells proposed at 

Doheny State Beach and Capistrano Beach, and various conveyance lines 

connecting the intake and discharge facilities to existing District property located 

approximately one-half mile inland, adjacent to San Juan Creek.5  

 

Based on our review of the DEIR, we concluded in our August 6, 2018 

comments (“Prior Comments”) that the District fails to comply with CEQA and the 

DEIR must be withdrawn. Our Prior Comments explained that the District lacks 

substantial evidence to support the DEIR’s conclusions with respect to public 

health, odor, air quality, greenhouse gas, and biological resources impacts.  Our 

Prior Comments also explained that the DEIR contains inadequate mitigation 

measures to reduce impacts to less than significant and has a flawed alternatives 

analysis.  

 

This comment provides further evidence to support our argument in the Prior 

Comments that the District has failed to properly disclose, analyze, and mitigate 

impacts to biological resources based on a visit to the site by Shawn Smallwood, 

Ph.D.  This comment also explains that the District lacks substantial evidence to 

support the DEIR’s conclusions regarding environmental justice and greenhouse 

gas impacts. 

 

These comments were prepared with the assistance of Dr. Smallwood.6  Dr. 

Smallwood provides substantial evidence of potentially significant impacts that 

have not been adequately disclosed, analyzed, or mitigated.  His technical comment 

is attached hereto and is submitted to the District, in addition to the comments in 

                                            
2 Doheny Ocean Desalination Project Draft Environmental Impact Report (SCH No. 2016031038) 

(“DEIR”), § 1.0. pp. 1-2. 
3 DEIR, § 1.0. pp. 1-2. 
4 DEIR, § 1.0. p. 3. 
5 DEIR, § 1.0. pp. 1-2. 
6 Report from S. Smallwood (Feb. 15, 2019) RE: Doheny Ocean Desalination Project (hereinafter 

“Smallwood Report”), Exhibit A.  

1
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this letter. Accordingly, the District must address and respond to Dr. Smallwood’s 

comment separately.7 

 

Pursuant to CEQA Guidelines, section 15088.5, the District must revise the 

DEIR consistent with these comments. The revisions will result in significant new 

information regarding previously undisclosed impacts and required mitigation 

measures.  Therefore, the EIR must be recirculated to allow the public a meaningful 

opportunity to comment upon a substantial adverse environmental effect of the 

project or a feasible way to mitigate or avoid such an effect.8  

 

I. STATEMENT OF INTEREST 

 

CURE is a coalition of labor organizations whose members encourage 

sustainable development of California’s energy and natural resources.  CURE’s 

members help solve the State’s energy problems by building, maintaining, and 

operating industrial facilities throughout California.  Since its founding in 1997, 

CURE has been committed to building a strong economy and a healthier 

environment.  CURE has helped cut smog-forming pollutants in half, reduced toxic 

emissions, increased the use of recycled water for cooling systems, and pushed for 

groundbreaking pollution control equipment as the standard for all new power 

plants, all while helping to ensure that new industrial facilities are built with 

highly trained, professional workers who live and raise families in nearby 

communities. 

 

CURE has an interest in enforcing environmental laws that encourage 

sustainable development and ensure a safe working environment for the members 

that they represent. Environmental degradation destroys cultural and wildlife 

areas, consumes limited fresh surface and ground water resources, causes water 

pollution, and imposes other stresses on the environmental carrying capacity of the 

state.  This in turn jeopardizes future development by causing construction 

moratoriums and otherwise reducing future employment opportunities for the 

members of CURE’s organizations.  Additionally, the members of CURE’s 

                                            
7 The Commenters reserve the right to supplement these comments at later hearings and 

proceedings related to this Project.  Gov. Code § 65009(b); PRC § 21177(a); Bakersfield Citizens for 

Local Control v. Bakersfield (2004) 124 Cal. App. 4th 1184, 1199-1203; see Galante Vineyards v. 

Monterey Water Dist. (1997) 60 Cal. App. 4th 1109, 1121. 
8 14 Cal. Code Regs., § 15088.5 (“CEQA Guidelines”). 

1
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organizations live, recreate and work in the City of Dana Point, Capistrano Beach, 

San Juan Capistrano and other areas of Orange County that suffer the impacts of 

projects that are detrimental to human health and the environment.  CURE 

therefore has a direct interest in enforcing environmental laws to minimize the 

adverse impacts of projects that would otherwise degrade the environment.  Finally, 

CURE members are concerned about projects that risk serious environmental harm 

without providing countervailing economic benefits.  For these reasons, CURE’s 

mission includes improving California's economy and the environment by ensuring 

that new conventional and renewable power plants and their related transmission 

facilities use the best practices to protect our clean air, land and water and to 

minimize their environmental impacts and footprint.   

 

Commenters Doug Mangione, Jeff Gatlin, Thomas Duncan and Josh 

Vergason live, work, and recreate in the vicinity of the Project. Mr. Mangione, Mr. 

Gatlin, Mr. Duncan and Mr. Vergason, are residents of Capistrano Beach, the City 

of Dana Point and San Juan Capistrano, California. These individuals will be 

directly impacted by the Project’s unmitigated environmental impacts, and 

therefore have a direct interest in enforcing environmental laws to minimize the 

adverse impacts that the Project would otherwise have on the environment. 

 

II. THE DEIR FAILS TO ADEQUATELY DISCLOSE, ANALYZE, AND 

MITIGATE SIGNIFICANT GREENHOUSE GAS, ENVIRONMENTAL 

JUSTICE, AND BIOLOGICAL RESOURCES IMPACTS 

 

The District fails to adequately disclose, analyze, and mitigate impacts to 

several resources, including public health, odor, air quality, greenhouse gases 

(“GHG”), and biological resources. CEQA requires that an agency analyze the 

potential environmental impacts of its proposed actions in an EIR (except in certain 

limited circumstances).9  The EIR is the very heart of CEQA.10  “The foremost 

principle in interpreting CEQA is that the Legislature intended the act to be read so 

as to afford the fullest possible protection to the environment within the reasonable 

scope of the statutory language.”11   

 

                                            
9 See, e.g., Pub. Resources Code, § 21100.   
10 Dunn-Edwards v. BAAQMD (1992) 9 Cal.App.4th 644, 652. 
11 Communities for a Better Environment v. Cal. Res. Agency (2002) 103 Cal. App.4th 98, 109. 

2
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CEQA has two primary purposes.  First, CEQA is designed to inform decision 

makers and the public about the potential, significant environmental effects of a 

project.12  “Its purpose is to inform the public and its responsible officials of the 

environmental consequences of their decisions before they are made.  Thus, the EIR 

‘protects not only the environment but also informed self-government.’”13  The EIR 

has been described as “an environmental ‘alarm bell’ whose purpose it is to alert the 

public and its responsible officials to environmental changes before they have 

reached ecological points of no return.”14   

 

Second, CEQA requires public agencies to avoid or reduce environmental 

damage when “feasible” by requiring “environmentally superior” alternatives and 

all feasible mitigation measures.15  The EIR serves to provide agencies and the 

public with information about the environmental impacts of a proposed project and 

to “identify ways that environmental damage can be avoided or significantly 

reduced.”16  If the project will have a significant effect on the environment, the 

agency may approve the project only if it finds that it has “eliminated or 

substantially lessened all significant effects on the environment where feasible” and 

that any unavoidable significant effects on the environment are “acceptable due to 

overriding concerns.”17   

 

While the courts review an EIR using an “abuse of discretion” standard, “the 

reviewing court is not to ‘uncritically rely on every study or analysis presented by a 

project proponent in support of its position.  A clearly inadequate or unsupported 

study is entitled to no judicial deference.”18  As the courts have explained, a 

prejudicial abuse of discretion occurs “if the failure to include relevant information 

                                            
12 CEQA Guidelines, § 15002(a)(1).  
13 Citizens of Goleta Valley v. Board of Supervisors (1990) 52 Cal. 3d 553, 564.   
14 Berkeley Keep Jets Over the Bay v. Bd. of Port Comm’rs. (2001) 91 Cal. App. 4th 1344, 1354; County 

of Inyo v. Yorty (1973) 32 Cal.App.3d 795, 810. 
15 CEQA Guidelines, § 15002(a)(2) and (3); see also Berkeley Jets, 91 Cal.App.4th at 1354; Citizens of 

Goleta Valley, 52 Cal.3d at 564.   
16 CEQA Guidelines, §15002(a)(2). 
17 Pub. Resources Code, § 21081; CEQA Guidelines, § 15092(b)(2)(A) & (B). 
18 Berkeley Jets, 91 Cal. App. 4th 1344, 1355 (emphasis added), quoting, Laurel Heights Improvement 

Assn. v. Regents of University of California (1988) 47 Cal.3d 376, 391 409, fn. 12.   

3
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precludes informed decision-making and informed public participation, thereby 

thwarting the statutory goals of the EIR process.”19 

 

A. The DEIR Fails to Adequately Disclose, Analyze and Mitigate 

Significant Impacts to Biological Resources 

 

Our Prior Comments explained how the DEIR contains numerous flaws with 

respect to its assessment of the Project’s potentially significant impacts on biological 

resources. The DEIR does not contain a legally adequate description of the 

environmental setting, does not propose feasible or enforceable mitigation measures 

and lacks substantial evidence to support its conclusion that impacts to biological 

resources would be less than significant with mitigation. 

 

Specifically, the DEIR ignores the Project’s site function as a critical juncture 

of migration corridors along San Juan Creek and the Pacific Ocean.  The DEIR also 

contains an incomplete analysis of special-status species by determining only 5 

special-status species of terrestrial wildlife as common at the Project site, 2 as 

uncommon, 4 as rare, and 1 as unlikely, thereby providing an incomplete 

assessment of existing biological resources.  The DEIR also fails to describe, 

analyze, and mitigate impacts to species from construction noise and traffic.  

 

Dr. Smallwood analyzed the likely movement routes of wildlife and provides 

substantial evidence that the Project’s construction and operation will likely result 

in habitat fragmentation. Due to habitat fragmentation, the project would likely 

have substantial adverse effects on 75 species identified as candidate, sensitive, or 

special-status species in regulations enforced by the California Department of Fish 

and Wildlife and U.S. Fish and Wildlife Service. Dr. Smallwood opined that the 

facility may block the wildlife movement bottleneck and concluded that the Project’s 

interference with wildlife movement in the region can be severe.  Dr. Smallwood  

  

                                            
19 Berkeley Jets, 91 Cal.App.4th at 1355; San Joaquin Raptor/Wildlife Rescue Center v. County of 

Stanislaus (1994) 27 Cal.App.4th 713, 722; Galante Vineyards v. Monterey Peninsula Water 

Management Dist. (1997) 60 Cal.App.4th 1109, 1117; County of Amador v. El Dorado County Water 

Agency (1999) 76 Cal.App.4th 931, 946.  

3
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also provided substantial evidence that impacts to species from noise and traffic will 

be significant.  Dr. Smallwood recommended further detection surveys to fully 

address impacts to special-status species, including from noise and traffic, and 

appropriate mitigation to reduce those impacts below a level of significance.  

 

Dr. Smallwood has since conducted a site visit on February 3, 2019 that 

bolsters his previous conclusions regarding the Project’s impacts to special-status 

species.20  Dr. Smallwood identified 27 species in three hours, indicating that the 

site has a high species richness.21 Dr. Smallwood’s conclusions that the Project site 

is a natural landscape bottleneck were reinforced by his sightings.22  Further 

studies, especially studies designed to observe migratory birds during the spring or 

fall, would likely show that the site contains even more species than Dr. Smallwood 

observed.23   

 

Dr. Smallwood was able to identify numerous bird species, with breeding 

plumage, near areas of wellhead construction that would be disturbed by the 

Project’s proposed construction activities.24  Dr. Smallwood also found species 

navigating around existing barriers.25  This provides further evidence that the 

Project’s construction noise will harm special-status species and that further 

barriers can increase impacts to species. 

 

Whereas the District lacks substantial evidence to support its less than 

significant with mitigation impact conclusion, Dr. Smallwood provides substantial 

evidence that the Project may have significant impacts, even with mitigation, from 

Project construction. The District must revise and recirculate the EIR to adequately 

disclose, analyze and mitigate significant impacts to biological resources. 

 

  

                                            
20 Smallwood Report, p. 1. 
21 Smallwood Report, p. 2. 
22 Smallwood Report, p. 10. 
23 Smallwood Report, pp. 2, 10. 
24 Smallwood Report, p. 9. 
25 Smallwood Report, p. 10. 
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B. The DEIR Fails to Adequately Disclose, Analyze and Mitigate 

Significant Impacts to Disadvantaged Communities 

 

The District is proposing to fund the Project using funds from the United 

States Environmental Protection Agency’s Clean Water State Revolving Fund 

Program (“SRF”) for this Project.26  SRF-funded projects must meet additional 

Federal requirements in what is commonly referred to as “CEQA Plus,” in order to 

receive the Federal funds.27  One “CEQA Plus” requirement is compliance with 

Executive Order 12898 which requires that Federal agencies identify and address 

any disproportionately high and adverse human health or environmental effects of 

its programs, policies, and activities on minority and low-income populations.28  

President Clinton’s accompanying memorandum explained that analysis should 

consider social and economic effects of actions, in addition to health and 

environmental effects.29   

 

1. The DEIR Fails to Establish the Existing Environmental Setting 

by Failing to Identify Minority and Low-Income Populations in 

the District 

 

The existing environmental setting is the starting point from which the lead 

agency must measure whether a proposed Project may cause a significant 

environmental impact.30  CEQA defines the environmental setting as the physical 

                                            
26 DEIR, p. 1.0-3. 
27 DEIR, p. 1.0-3; State Water Resources Control Board, Environmental Review Process: Clean 

Water State Revolving Fund (CWSRF) Program, (Feb. 2014), p. 22, available at  

https://www.waterboards.ca.gov/water_issues/programs/grants_loans/docs/cwsrf_ceqa_plus_presenta

tion.pdf (hereafter “CWSRF Presentation”); State Water Resources Control Board, Frequently Asked 

Questions: Environmental Review Requirements for the Clean Water State Revolving Fund, (Oct. 

2017), p. 6 available at 

https://www.waterboards.ca.gov/water_issues/programs/grants_loans/docs/environmental_review/env

ironmental_faq.pdf. 
28 CWSRF Presentation, p. 31; Exec. Order No. 12898, 59 Fed.Reg. 32 (Feb. 11, 1994). 
29 President William Clinton, Memorandum for the Heads of All Agencies: Executive Order on 

Federal Actions to Address Environmental Justice in Populations and Low-Income Populations, 

(Feb. 11, 1994), p. 1, available at  

https://www.epa.gov/sites/production/files/2015-02/documents/clinton_memo_12898.pdf. 
30 See, e.g., Communities for a Better Env’t v. S. Coast Air Quality Mgmt. Dist. (March 15, 2010) 48 

Cal.4th 310, 316; Fat v. City of Sacramento (2002) 97 Cal.App.4th 1270, 1278, citing Remy, et al.; 

Guide to the Calif. Environmental Quality Act (1999) p. 165.   
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environmental conditions in the vicinity of the project, as they exist at the time the 

notice of preparation is published, from both a local and regional perspective.31   

 

Describing the environmental setting accurately and completely for each 

environmental condition in the vicinity of the Project is critical to an accurate and 

meaningful evaluation of environmental impacts.  The importance of having a 

stable, finite and fixed environmental setting for purposes of an environmental 

analysis was recognized decades ago.32  Today, the courts are clear that “[b]efore the 

impacts of a Project can be assessed and mitigation measures considered, an [EIR] 

must describe the existing environment.  It is only against this baseline that any 

significant environmental effects can be determined.”33  

 

An EIR must also describe the existing environmental setting in sufficient 

detail to enable a proper analysis of project impacts.34  The CEQA Guidelines 

provide that “[k]nowledge of the regional setting is critical to the assessment of 

environmental impacts.”35  This level of detail is necessary to “permit the significant 

effects of the project to be considered in the full environmental context.”36 

 

 The DEIR identifies that 9 percent of the census tract where the Project is 

located is at the poverty level but fails to provide a determination of minority and 

low-income populations at the District level or the potential region for the 

Expanded Project.37  Social and economic impacts of the Project will reverberate 

beyond the Project’s census tract.  Without determining how many people in the 

District are part of a minority or low-income population, decisionmakers and the 

public cannot properly determine whether the Project will have a disproportionate 

impact on those populations.  The DEIR fails as an informational document and 

must be withdrawn and recirculated with this information provided.  

 

                                            
31 CEQA Guidelines §15125, subd. (a); Riverwatch v. City of San Diego (1999) 76 Cal.App.4th 1428, 

1453.    
32 City of Inyo v. City of Los Angeles (1977) 71 Cal.App.3d 185.  
33 City of Amador v. El Dorado City Water Agency (1999) 76 Cal.App.4th 931, 952. 
34 Galante Vineyards v. Monterey Peninsula Water Mgmt. Dist. (1997) 60 Cal.App.4th 1109, 1121-22. 
35 CEQA Guidelines § 15125, subd. (d). 
36 Id. 
37 DEIR, p. 4.9-10. 
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2. The DEIR Fails to Address Disproportionate Economic Impacts of 

the Project on Minority and Low-Income Populations  

 

The DEIR only considers physical impacts of the Project but does not address 

social and economic impacts as required for a SRF project.38  Desalination is one of 

the most expensive options to provide water in California, with costs of water up to 

over $2,000 per acre-foot.39  Proposition 218 mandates proportionality between 

water district fees and the cost of providing water.40  Proposition 218’s 

proportionality requirement restricts water districts from introducing lower water 

rates for low-income customers.41  Because of Proposition 218, low-income 

populations cannot be spared from the increased rates associated with the Project.  

 

This impact could disproportionately impact low-income populations if they 

are not increasing overall demand in a way that creates the need for the Project’s 

additional water supply.  Half of urban water use in California is for outdoor 

landscape irrigation.42  Owners of larger properties with more landscaping use more 

water per capita than those who live in apartments or have smaller lots, who also 

tend to be lower-income.43  Without demonstrating that water rates will not require 

low-income populations to pay a water supply needed to meet larger demands of 

median and high-income populations, the District lacks substantial evidence to 

determine that the Project will not disproportionately impact low-income 

populations.  The DEIR must be withdrawn and recirculated with this analysis 

included and mitigation measures to prevent a disproportionate impact on low-

income populations.  
 

                                            
38 See DEIR, pp. 4.9-9-4.9-10.  
39 Public Policy Institute of California, Paying for Water in California, (Mar. 2014), p. 27, fn.41, 

available at  

https://www.ppic.org/content/pubs/report/R_314EHR.pdf (hereafter “Paying for Water”). 
40 Paying for Water, p. 19.  
41 Paying for Water, p. 22.  
42 Public Policy Institute of California, Water for Cities, (Oct. 2016), p. 2, available at  

https://www.ppic.org/content/pubs/report/R_1016EH3R.pdf. 
43 See KPCC, Drought: Rich Southern California Cities Top Water Use Rankings, While Poor Cities 

Hover at the Bottom, (May 11, 2015) available at  

https://www.scpr.org/news/2015/05/11/51493/drought-rich-southen-california-cities-top-water-u/. 
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C. The DEIR Fails to Adequately Disclose, Analyze and Mitigate 

Significant Impacts from GHG Emissions  

 

The DEIR also contains numerous flaws with respect to its assessment of the 

Project’s potentially significant impacts from GHG emissions. The DEIR improperly 

reduces the Project’s GHG emissions through credits, underestimates total GHG 

emissions from the Project, and lacks substantial evidence to support its conclusion 

that GHG emissions would be less than significant with mitigation or that the 

Project would be carbon neutral. 

 

1.   The DEIR Improperly Credits a GHG Emissions Reduction for 

Replacing Imported Water Demand 

 

The DEIR applies a credit to the Project’s GHG emissions for assumed 

imported water displacement based on water no longer being imported due to 

increased supplies from the Project.44  This assumption, however, is not supported 

in the DEIR.  Imported water is delivered to the District by the Metropolitan Water 

District of Southern California (“MWD”), not the District.  The decrease in demand 

for water by the District by the Project or Orange County from the expanded Project 

do not reduce the amount of water that MWD is entitled to receive from the State 

Water Project or Colorado River Aqueduct.  The District cannot ensure and does not 

provide substantial evidence to support the claim that water controlled by MWD 

will remain in the environment and MWD will not emit GHGs by providing that 

water to other customers, nor could the District make this an enforceable provision 

of Project approval as it lacks the jurisdiction to do so. 

 

Because the District cannot ensure that the Project will replace imported 

water, it cannot give the Project a credit when calculating Project GHG emissions.  

As such, the DEIR must be recirculated to include a correct accounting of the 

Project’s GHG emissions. 

 

2.  The DEIR Underestimates GHG Emissions from the Project 

 

 In addition to improperly reducing overall GHG emissions, the DEIR also 

fails to account for all sources of GHG emissions from the whole of the action for 

                                            
44 DEIR, p. 4.6-20. 
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this Project.  CEQA requires a lead agency to make a “good-faith effort, based to the 

extent possible on scientific and factual data, to describe, calculate or estimate the 

amount of greenhouse gas emissions resulting from a project.”45 

 

a) The DEIR Fails to Account for Energy Bound in 

Construction Materials  

 

The DEIR acknowledges that energy is consumed during the production of 

construction materials, however it incorrectly assumes that sources of construction 

materials will not waste energy and makes no attempt to calculate this source of 

GHG emissions.46  Construction materials are produced in facilities around the 

world, including jurisdictions that do not impose similar energy conservation 

standards or rely on cheaper and dirtier energy so that energy conservation may not 

be as profitable or make products as clean as the DEIR claims.  In fact, 20-30% of 

global GHG emissions come from internationally traded goods and these emissions 

are not addressed without consumption-based accounting measures.47 

 

Sustainable procurement strategies can be implemented to address GHG 

emissions from construction materials for the Project.48  Methodologies to account 

for GHG emissions per unit are available and many factories are certifying their 

products.49  For example, Environmental Product Declarations (“EPD”) are 

standardized forms that require third-party verification to determine 

environmental impacts at a factory level.50  The State of California’s Department of 

General Services has already begun to consider GHG emissions, based on 

information in EPDs, during procurement of materials for state projects.51  Despite 

the availability of information and methods to calculate GHG emissions from 

                                            
45 CEQA Guidelines § 15064.4(a). 
46 DEIR, pp. 6.0-12-6.0-13. 
47 Daniel Moran, Ali Hasanbeigi, and Cecilia Springer, The Carbon Loophole in Climate Policy: 

Quantifying the Embodied Carbon in Traded Products, (2018), p. 5, available at 

https://buyclean.org/media/2016/12/The-Carbon-Loophole-in-Climate-Policy-Final.pdf (hereafter 

“Carbon Loophole”). 
48 See Carbon Loophole, p. 43.  
49 EPD International, What is an EPD, available at https://www.environdec.com/What-is-an-EPD/ 

(hereafter “EPD”). 
50 EPD. 
51 See the Buy Clean California Act, Cal. Pub. Contract Code, § 3500 et seq. 
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construction materials, the DEIR makes no effort to calculate and mitigate these 

impacts. 

 

Emissions from construction materials can represent a significant source of 

GHG emissions from the Project.  The DEIR fails to disclose this information or 

provide mitigation for the emissions, thus failing as an informational document.  It 

must be withdrawn and recirculated with this information included and feasible 

mitigation measures to reduce these emissions to a less than significant level. 

 

Further, the District claims that its goal is a carbon neutral Project.  To do 

so, the DEIR must identify and mitigate the large source of carbon emissions bound 

in construction materials and require carbon neutrality as mitigation.  

 

b) Impacts from Pumping Water Across the Region from the 

Expanded Project are Potentially Significant 

 

The DEIR’s accounting for GHG emissions for the Expanded Project simply 

multiplies the emissions from the Project by three.52  This method ignores that the 

expanded Project would have additional impacts beyond this Project.  Providing 

water from the expanded Project across the region will involve transporting water 

from the desalination facility uphill, against the forces of gravity.  Pumping of this 

water will create GHG emissions that the 5 MGD Project will not have, thus the 

simple multiplication method does not suffice.  The DEIR must be withdrawn and 

recirculated with an actual attempt to calculate all sources of emissions from the 

expanded Project and mitigation for those emissions.  

 

III. CONCLUSION 

 

The DEIR contains legal errors and lacks substantial evidence to support its 

conclusions.  Instead, substantial evidence shows that the Project will result in 

significant, unmitigated environmental justice, greenhouse gas, and biological 

resources impacts. Therefore, the District must prepare a revised EIR.  The District  

  

                                            
52 DEIR, p. 4.6-20 
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must then recirculate the revised EIR to ensure that the public is not deprived of a 

meaningful opportunity to comment on the significant impacts and feasible ways to 

mitigate or avoid those impacts. 

 

 

      Sincerely, 

       
      Kyle Jones 

 

 

KCJ:ljl 
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Shawn Smallwood, PhD 
3108 Finch Street 
Davis, CA  95616 
 
South Coast Water District 
Mr. Rick Shintaku, PE – Acting General Manager/Chief Engineer  
31592 West St 
Laguna Beach, CA  92651       15 February 2019 
 
RE:  Doheny Ocean Desalination Project 
 
Dear Mr. Rick Shintaku, 
 
After visiting the site of the proposed Doheny Ocean Desalination Project, I write again 
to add to my comments of 3 August 2018 on the draft EIR (SCWD 2018) and supporting 
documents on biological resources (Chambers Group 2016, MBC Aquatic Sciences 
2018).  My CV and my qualifications for preparing expert comments were provided in 
my comment letter of 3 August 2018.   
 
I visited the proposed project site on 3 February 2019 from 13:55 to 17:05 hours during 
intermittent rain showers, I walked around the site, using binoculars to scan for wildlife 
(Photo 1).  I observed 27 species of vertebrate wildlife (Table 1). 
 

Photo 1. California brown pelicans at Doheny State Beach, 3 February 2019. 
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Table 1.  Species of wildlife I observed during my visit on 3 February 2019 at the site 
of the proposed Doheny Desalination Project, 13:55 to 17:05 hours. 
 

Species Scientific name Status1 Minute 

California brown pelican Pelacanus occicentalis 
californicus 

SSC1 54 

Double-crested cormorant Phalacrocorax auritus TWL 136 
Great blue heron Ardea herodias  20 
Great egret Casmerodius albus  16 
Snowy egret Egretta thula  19 
Mallard Anas platyrhynchos  190 
Black-necked stilt Himantopus mexicanus  46 
Whimbrel Numenius phaeopus BCC 53 
Willit Tringa semipalmata  15 
Sanderling Calidris alba  15 
Ring-billed gull Larus delawarensis  18 
California gull Larus californicus TWL 50 
Heermann’s gull Larus heermanni  50 
Mew gull Larus canus  1 
Rock pigeon Columba livea Non-native 14 
Anna’s hummingbird Calypte anna  13 
Cassin’s kingbird Tyrannus vociferus  102 
White-throated swift Aeronautes saxatalis  110 
Common raven Corvus corax  106 
Cedar waxwing Bombycilla cedrorum  66 
Ruby-crowned kinglet Regulus calendula  61 
Yellow-rumped warbler Dendroica coronata  5 
White-crowned sparrow Zonotrichia leucophrys  60 
House finch Carpodacus mexicanus  64 
House cat Felis catus Non-native 102 
California ground squirrel Otospermophilus 

beecheyi 
 61 

Desert cottontail Sylvilagis audobonii  60 
1 Listed as BCC = federal Bird Species of Conservation Concern, CT = California 
threatened, CDFW 3503.5 = California Department of Fish and Wildlife Code 3503.5 
(Birds of prey), TWL = Taxa to Watch List (Shuford and Gardali 2008). 
 
Four of the species I saw were special-status species, and were listed as potentially 
occurring special-status species in my 3 August 2018 comment letter.  I stopped my 
survey when my detections slowed; however, accumulating 27 species detections in 3 
hours indicates a high species richness (Figure 1).  Visiting on additional days would 
have added many more species detections.  My visit confirmed my suspicion that the 
project site hosts many species of wildlife, including special-status species.  Photos 2 
through 18 show some of the wildlife I saw.  Photo 19 shows an existing collision hazard 
to birds in the form of glass walls on the PCH bridge over San Juan Creek. 
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Figure 1.  Wildlife species 
detections with time into the 
survey on 3 February 2019. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2.  Whimbrel on 
Doheny State Beach, 3 
February 2019.  Whimbrel 
is a federal Bird species of 
Conservation Concern. 
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Photo 3.  California brown pelicans, a California Species of Special Concern priority 
level 1, on Doheny State Beach, 3 February 2019 at a location where one of the intake 
pipes would be constructed from wellhead D. 
 

Photos 4 & 5.  California brown 
pelicans foraging along San Juan 
Creek (left), and a double-crested 
cormorant – a species on California’s 
Taxa to Watch list -- flying along 
Doheny State Beach (right), 3 
February 2019. 
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Photos 5 & 6. Snowy egret (left) and American crow (right) foraging on Doheny 
State Beach, 3 February 2019, about where intake pipes are planned for construction 
from wellhead A. 
 

Photo 7.  One of a 
pair of black-necked 
stilts foraging in a 
pool where San Juan 
Creek meets the Pacific 
Ocean at Doheny State 
Beach, 3 February 
2019. 
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Photos 8 & 9.  Great blue heron (left) and great egret in breeding plumage (right) on 
Doheny State Beach, 3 February 2019, about where intake piles are planned for 
Wellhead A. 
 
Photo 10. Cassin’s 
kingbird along San Joaquin 
Creek where the 
desalination facility is 
planned near Doheny State 
Beach, 3 February 2019. 
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Photos 11 & 12.  Desert cottontail (left) and 
California ground squirrel (right) near the 
planned wellhead C at Doheny State Beach, 
3 February 2019. 
 
 
 

Photos 13 & 14.  Female (left) and 
male (right) house finches at Doheny 
State Beach, 3 February 2019, about where Wellhead C is planned. 
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Photo 15.  Ring-billed gull on 
Doheny State Beach, 3 
February 2019. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 16. Sanderling 
of the hunt on Doheny 
State Beach, 3 
February 2019.  
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Photo 17.  A one-legged sanderling 
valiantly keeping up with the flock on 
Doheny State Beach, 3 February 2019. 
 
 
 
 
 

Photo 18.  White-crowned sparrow (right) 
near planned Wellhead C at Doheny State 
Beach, 3 February 2019. 
 
 
 
 
 
 
 
 

Photo 19.  
California 
brown pelicans 
after delicately 
negotiating a 
glass wall 
along the PCH 
bridge over 
San Juan 
Creek at 
Doheny State 
Beach, 3 
February 2019.  
These glass 
walls likely kill 
many birds. 
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Many of the animals I saw were near planned wellheads, where operational noise will 
disrupt foraging and courtship.  The DEIR needs to be revised to address these 
potentially significant impacts.  I also saw multiple species at locations where excavation 
and construction will be needed to install intakes for the wellheads.  Potential impacts 
from these excavations need to be addressed. 
 
My site visit reinforced my conclusion that the project site is within a natural landscape 
bottleneck, where migrating wildlife following the coast or along San Juan Creek will 
encounter natural barriers requiring a course adjustment.  It is a natural place for a 
stop-over.  I am confident that had I performed a site visit during fall or spring, I would 
have seen migrants passing through or stopping over.  The EIR needs to be revised to 
address potential impacts to migrants. 
 
Thank you for your attention, 
 

 
______________________ 
Shawn Smallwood, Ph.D. 
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Photo 20.  A California brown pelican flies over Doheny State Beach, 3 February 
2019. 
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Letter O7 CURE 
Kyle Jones 
April 4, 2019 

The public comment period on the Draft EIR closed August 6, 2018.  CURE submitted a comment letter 
during that public review period.  CURE then submitted this supplemental comment letter on 
April 4, 2019.  Though not required by CEQA to respond to late comments, the District provides the 
following response: 

Response O7-1  

These are introductory remarks which are noted for the record but that either do not require any further 
response or summarize comments on the Draft EIR that are responded to in more detail in the following 
responses. 

Response O7-2 

These are introductory remarks regarding the commenter’s organization, CURE, which are noted for the 
record and do not require any further response. 

Response O7-3 

These comments summarize concerns that are addressed in more detailed comments that follow and are 
responded to in more detail in the following responses. 

Response O7-4 

These are introductory remarks regarding commenter’s concerns regarding biological resources, that are 
addressed in response to more detailed comments that follow. 

Response O7-5 

Please see responses to comments O1-11 through O1-16 and O1-19 regarding biological resources and 
assessment of terrestrial species.  

The commenter asserts that an exhaustive list of all species, including those with only rare occurrence in 
the past, or even only a potential for occurrence, in the Project area are needed to adequately describe 
the environmental setting of a project area. This is inconsistent with CEQA. Pursuant to CEQA Guidelines 
§15125(a), “[a]n EIR must include a description of the physical environmental conditions in the vicinity of 
the project. This environmental setting will normally constitute the baseline physical conditions by which 
a lead agency determines whether an impact is significant. The description of the environmental setting 
shall be no longer than is necessary to provide an understanding of the significant effects of the 
proposed project and its alternatives. The purpose of this requirement is to give the public and decision-
makers the most accurate and understandable picture practically possible of the project’s likely near-term 
and long-term impacts.” [emphasis added].1  

1  CEQA Guidelines Section 15125(a) was amended effective 2019, after preparation and release of the Draft EIR. 
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The EIR and biological support documents utilized existing information and field investigations to 
characterize the environmental setting based on site-specific studies in the Project area (DEIR page 4.3-1). 
The DEIR (page 4.3-6) identifies that up to 200 terrestrial wildlife species and 61 water-associated bird 
species have been reported or are known to occur within Doheny State Beach. Of these 61 bird species, 
the DEIR identifies that 20 species are listed as threatened or endangered or otherwise considered 
sensitive by State and federal resource agencies, and that at least seven of these bird species are known 
to nest in Doheny State Beach. Contrary to the comment that the DEIR contains an incomplete assessment 
of terrestrial wildlife, pages 4.3-1 through 4.3-15 provide an extensive description of locally occurring 
marine, terrestrial and aquatic species. Consistent with CEQA significance thresholds, the DEIR and 
Table 4.3-1 (Threatened, Endangered and Sensitive Marine Species) focus on special status species that 
are known to or could occur in the Project area. The review documented known occurrences of special-
status species at the site, common species, and species dependent on habitat most likely to be exposed 
to long-term (i.e., operational) conditions.  

As explained on pages 4.3-2 through 4.3-5, the environmental setting of the desalination facility site is 
heavily disturbed, urbanized and currently used for commercial and industrial uses. At the potential 
subsurface intake well locations within Doheny State Beach and Capistrano Beach Park, the “pods” or well 
clusters consist of rectangular areas up to 130 feet by 75 feet in size, located away from the beach, on 
developed lawn, parking, campground and similar areas (page 4.3-2 and Project Description Exhibits 3-3 
through 3-5). Given the biological characterization of the areas as already disturbed and the degraded 
condition of the primary desalination facility site, there is no evidence that movement routes of wildlife 
could be affected by the Project. The hardened channel of San Juan Creek adjacent to the Project site, 
which represents the logical route for wildlife movement, provides little vegetative cover and will not be 
impacted by the Project. Additional wording will be added to the Connectivity and Migration Corridors 
section of the FEIR (see Section 3, Draft EIR Errata) that amplifies the discussion of existing site conditions 
and clarifies the DEIR’s findings as presented. The less than significant findings in the Draft EIR regarding 
wildlife movement remain unchanged and no additional mitigation measures are required. 

Potential construction impacts to special status species are identified in detail on pages 4.3-26 through 
4.3-30 of the DEIR. The DEIR discloses potentially significant impacts to protected avian species and 
requires preconstruction surveys, avoidance, construction buffers, resource agency consultation, 
monitoring, refined facility siting, groundwater monitoring and other performance-based measures to 
avoid potentially occurring species (Mitigation Measures BIO-1 through BIO-4 and OPA-1).  Regarding 
construction, the site includes urbanized uses (desalination facility site) or is already an active recreation 
area (subsurface intake well pods) where ambient noise from surf, recreational visitors, commercial uses, 
the adjacent Pacific Coast Highway and an active railroad line provide an ambient noise environment 
influenced by human habitation. As identified on page 4.3-27, the drill rig work areas will also be screened 
for noise and light attenuation (as discussed in Section 4.10, Noise and Vibration and Section 4.1, 
Aesthetics, Light and Glare). Further, construction impacts would be short term and could be reduced to 
less than significant levels with mitigation (as noted in the Draft EIR Section 4.3, Mitigation 
Measure BIO-1).  
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The EIR emphasized the occurrence of special-status and water-associated species, those associated with 
the lagoon, shoreline, and nearshore habitats, those species more likely to be affected by either the slant 
well pumping or brine discharge impacts, and commonly occurring species in the area which would be 
more likely to occur during project operations. In the case of birds, known nesting status in the Project 
area for special status and water-associated species was also included. Information included in the EIR 
was sufficient to support the analysis of impacts based on the Project’s Thresholds of Significance.  

Response O7-6 

The commenter asserts that the Draft EIR does not adequately address impacts of the Project to 
disadvantaged communities. However, the Draft EIR identifies low-income and minority populations in 
the associated Census tracts (Draft EIR page 4.9-10), which identifies that Census Tract 0422.01, where 
the Project is located, is 73.9% Caucasian (and therefore 26.1% other than Caucasian), with 9% of the 
population at the poverty level. Census tract information is an appropriate data set to identify the general 
demographics of the community that includes the Project site and represents the existing environmental 
condition in that respect. The District does not have specific demographic data for the population within 
District boundaries. The Draft EIR (pages 4.9-2 and 4.9-3) also describes the existing land use pattern 
immediately adjacent to the Project’s components, which is primarily commercial, industrial and 
recreational. This mix of land uses do not support a cohesive residential population, minority, low-income 
or other, that would be negatively affected by the physical environmental changes of the Project.  

It is not clear how identifying minority or socioeconomic data specific to the District would be relevant to 
decision-makers or the public relative to the Project’s environmental impacts. Identifying minority or 
economic data specific to the larger Regional project, as suggested, would be speculative as the 
parameters of that project and area to be served cannot be clearly identified at this time. The Project 
would potentially provide numerous benefits to the local community and District population by providing 
clean, reliable potable water, in addition to safeguarding against loss of potable water in the event of an 
emergency condition. Prolonged disruption of potable water to the local community not only would 
directly impact the local population, but would lead to economic impacts to local businesses.  

The commenter asserts without substantiation that socioeconomic impacts “will reverberate” beyond the 
local Census tracts. The comment provides no substantiation of any real physical or economic impact of 
the Project. The Project facilities are located at an existing public recreation area (DSB), within existing 
public rights-of-way (for conveyance pipelines), and at an existing District-owned industrial property. The 
desalination site is further buffered from adjacent uses by San Juan Creek to the west, PCH to the south, 
the SCRRA railroad to the east, and existing District parcels to the north. 

Executive Order No. 12898, cited in the comments, requires that an applicant identify and address any 
disproportionality high and adverse human health or environmental effects of the project activities on 
minority, low-income, indigenous populations, or tribes. As described above, there are no established 
populations of any type near the Project that would be subject to disproportionately high or adverse 
human health or environmental effects of the Project. 
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CEQA Guidelines Section 15131, Economic and Social Effects, allows an agency to include economic and 
social information in environmental documents. However, this analysis is not required by CEQA, and such 
effects of a project shall not be treated as significant effects on the environment, unless the analysis can 
trace a chain of cause and effect from a proposed decision to physical environmental effects. The intent 
of any such analysis is intended to focus on the physical changes.  

Contrary to the commenter’s assertion that desalination is the “most expensive” water supply option, the 
District’s Water Reliability Working Group found that the Project scored higher relative to cost than other 
available options,2 and preliminary ratepayer impacts of the Project estimate an additional monthly 
ratepayer impact of approximately $5 to $73 per month, less than several other available options. The 
District has aggressively sought state and federal funding to further reduce the Project’s costs and 
ratepayer impact, with a $10 million state grant already awarded, and a federal grant pending. 
Furthermore, the financial impact is not inequitable, in that customers with less demand (for whatever 
reason), would have a lower water bill than customers that choose to utilize more water. All rate payers, 
including minority and low-income rate payers, would receive the Project’s benefits of increased water 
reliability. 

Response O7- 7 

These are introductory remarks regarding commenter’s concerns regarding GHG, that are addressed in 
responses to more detailed comments that follow. 

Response O7-8 

Refer to Response S1-12. 

Response O7-9 

These are introductory remarks regarding commenter’s concerns regarding GHG, that are addressed in 
responses to more detailed comments that follow. 

Response O7-10 

The commenter states that the Project must provide, essentially, a life-cycle greenhouse gas analysis of 
construction materials used in the Project. Lifecycle analysis of building materials is neither required nor 
recommended by the State, regional agencies, or local air districts in regard to CEQA analysis. The Natural 
Resources Agency (CNRA), in amending the CEQA Statute and Guidelines in 2009 to include an analysis of 
greenhouse gas emissions, states that requiring a “lifecycle” analysis may not be consistent with CEQA. 
Per the CNRA’s 2009 Final Statement of Reason, “As a general matter, the term [life-cycle] could refer to 
emissions beyond those that could be considered “indirect effects” of a project as that term [indirect 
effects] is defined in §15358 of the State CEQA Guidelines.” (CNRA, 2009). Furthermore, the CNRA states:  

CEQA only requires analysis of impacts that are directly or indirectly attributable to the project under 
consideration. (State CEQA Guidelines, §15064(d).) In some instances, materials may be 

2 SCWD, Water Reliability, Importance of Water Reliability, available at 
https://www.scwd.org/about/governance/water_reliability_working_group/default.htm (Table 18) (last viewed May 24, 2019). 

3  SCWD Board Meeting Presentation, November 15, 2017 
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manufactured for many different projects as a result of general market demand, regardless of 
whether one particular project proceeds. Thus, such emissions may not be “caused by” the project 
under consideration. Similarly, in this scenario, a lead agency may not be able to require mitigation 
for emissions that result from the manufacturing process. Mitigation can only be required for 
emissions that are actually caused by the project. (State CEQA Guidelines, §15126.4(a)(4).)4 

In revising the CEQA Statute and Guidelines in 2018, the CNRA provided the following text additions to 
CEQA Guidelines Section 15126.2(b) (Consideration and Discussion of Significant Environmental Impacts) 
regarding energy impacts, which are integrally connected with greenhouse gas emissions:  

…This analysis is subject to the rule of reason and shall focus on energy use that is caused by the 
project. This analysis may be included in related analyses of air quality, greenhouse gas emissions, 
transportation or utilities in the discretion of the lead agency. 

CRNA provides in its 2018 Final Statement of Reasons, that the new text is “necessary to place reasonable 
limits on the analysis. Specifically, it signals that a full “lifecycle” analysis that would account for energy 
used in building materials and consumer products will generally not be required.”5 

Additionally, the building materials to be used for the Project are standardized and commonly available 
materials. The Project would not, itself, cause manufacture of specific construction materials for the sole 
use of the Project.  The existence of procurement requirements for the State of California’s Department 
of General Services and of third-party verification of emissions are irrelevant to what is required or 
warranted for appropriate analysis under CEQA.  

Response O7-11 

As shown in Draft EIR Table 3-8, product water pumping would account for a minor portion (13 percent) 
of the total Local Project’s (up to 5 MGD) electrical energy use under normal operations. The majority 
(approximately 81 percent) of the energy demand for both the Local Project and the potential 15 MGD 
Regional Project would be from slant well pumping and on-site ocean water treatment processes. 
Therefore, the energy demand has been appropriately scaled from the up to 5 MGD Local Project to the 
15 MGD Regional Project. The ultimate destination of water created by the Regional Project is unknown, 
as is the future rate of energy demand and source of supply for its pumping.  While it could be that the 
offsite pumping for the 15 MGD Regional Project could result in a different energy demand than presented 
in the EIR, CEQA does not require technical perfection in an EIR, but rather adequacy, completeness, and 
a good-faith effort at disclosure. The EIR has made a good faith effort to address reasonably foreseeable 
impacts of a potential future Regional Project, and is not obligated to engage in speculation regarding 
unknown potential offsite Regional Project facilities (refer to Master Response 2). 

Further, as described on page 1.0-3 of the Draft EIR, the EIR functions as a Program EIR pursuant to CEQA 
Guidelines §15168, providing a programmatic level analysis of a potential future Regional Project of up to 
15 MGD. Under a Program EIR, subsequent activities approved under the program must be examined in 
the light of the Program EIR to determine whether any additional environmental document must be 

4  California Natural Resources Agency. (CRNA) December 2009. Final Statement of Reasons for Regulatory Action. 
5  California Natural Resources Agency. (CRNA) 2018. Final Statement of Reasons for Regulatory Action Amendments to the State 

CEQA Guidelines OAL Notice File No. Z-2018-0116-12. 
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prepared. As discussed further in DEIR Section 3.0, Project Description, SCWD only intends to seek 
regulatory permits and approvals for the Local Project at this time, as there are no Regional Project 
partners in place, and specific Regional conveyance facilities are dependent on Regional Partners and as 
such cannot be identified at this time. At such time when there is a partner for the potential Regional 
Project, the specific conveyance facilities associated with the Project would be reviewed in light of the 
Program EIR.  If it were found that the potential Regional Project had new or substantially greater impacts 
than those evaluated in the Program EIR, a subsequent EIR could potentially be necessary to evaluate the 
impacts specific to the potential Regional Project.   

Finally, implementation of Mitigation Measure GHG-1 includes a process for providing updated GHG 
emissions updates and a requirement to achieve carbon neutrality through a variety of measures, 
including purchase of third-party verifiable GHG offsets and/or renewable energy certificates.  
Implementation of Mitigation Measure GHG-2 includes preparation and publication of an annual GHG 
Verification Report in the first quarter of each year following project construction or operations to “true-
up” the GHG emissions estimate by reporting on the actual estimated GHG emissions. As specified in the 
mitigation measure, the report shall be verified by an independent accredited verification entity, and the 
findings of the report shall be used to adjust the annual GHG offsets required for subsequent operational 
years. Mitigation Measure GHG-1 and GHG-2 are feasible mitigation of impacts from greenhouse gas 
emission of both the Local Project and Regional Project.   

Therefore, the Draft EIR appropriately characterizes the energy demands of, analyzes the GHG impacts of, 
and mitigates the impacts of the potential Regional Project. Please see also response to comment O1-18. 

Response O7-12 

This is a conclusion to the comment letter, for which responses to specific comments have been provided 
above. 
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  1                SAN JUAN CAPISTRANO, CALIFORNIA

  2               TUESDAY, JUNE 26, 2018, 6:42 p.m.

  3                            --oOo--

  4             MR. GREEN:  Well, good evening, everybody, and

  5   we'd like to, on behalf of South Coast Water District

  6   board of directors, welcome everybody here this evening

  7   to hear about our Doheny desalinization, and it's

  8   basically an information meeting this evening.  It's a

  9   posted public meeting, however, it's really for you,

 10   information on the project of a Draft EIR.

 11             And at this time, I'm going to ask our legal

 12   counsel to come up and do the -- the housekeeping items

 13   so we're all staying somewhat consistent.

 14             Thank you.  Here you go.

 15             MS. VOZENILEK:  Thank you, Bill.

 16             I'm Kari Vozenilek.  I am the legal counsel for

 17   the District with respect to this project, and what I'm

 18   going to tell you tonight is that this meeting is to

 19   accept your comments and questions on the projects.

 20             And I wanted to let you know that we've advised

 21   the board not to answer these questions tonight.  We want

 22   to hear your comments and questions.  If you have simple

 23   factual questions, we might be able to get answers from

 24   the District's staff or consultants, but the District

 25   board is going to just have a listening role tonight.  So
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  1   we're letting you know so you don't think that they're

  2   ignoring you.  They're listening.

  3             We will take all of your comments and questions

  4   under consideration and, you know, get full responses in

  5   the final EIR.  That's where we prepare and provide

  6   responses to the questions that you'll ask after this

  7   presentation.

  8             Thank you.

  9             MR. GREEN:  So at this time, we'd ask everybody

 10   to please stand for the pledge of allegiance.

 11             And we're going to ask our director, Dennis

 12   Erdman, to lead us in the pledge of allegiance.

 13             MR. ERDMAN:  Repeat with me.

 14             (Pledge of allegiance.)

 15             MR. GREEN:  Thank you.

 16             And I will turn it over to Lewis.

 17             MR. MICHAELSON:  Thank you.

 18             If I could have the panel join me up at the

 19   table now.

 20             Good evening, and thank you for coming tonight.

 21   I'm Louis Michaelson, and I will be serving as the

 22   moderator for tonight's public meeting on the South Coast

 23   Water District Doheny Ocean Desalination Project Draft

 24   Environmental Impact Report.  I was hoping I could get

 25   through that in one breath.  It's a long document, too,
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  1   so take your time.

  2             Please be advised that the District is

  3   recording and live-streaming this meeting on YouTube for

  4   people who cannot attend tonight.  And after it's

  5   live-streamed, the recording of the meeting will also be

  6   available on the South Coast Water District YouTube page.

  7             Here to receive your comments tonight are

  8   David Shintaku, acting general manager --

  9             Want to raise your hand?  There you go.

 10             -- for South Coast Water District.

 11             Mark Donovan, the program manager for the

 12   Doheny Ocean Desalination Project, from GHD.

 13             And Kevin Thomas, project manager for the

 14   Environmental Impact Report from Kimley-Horn.  So he's

 15   the one up here directly involved in the preparation of

 16   the document that we're -- we're talking about tonight.

 17             Hopefully -- and I know many of you did -- took

 18   the opportunity to take advantage of the poster stations.

 19   Some of you came here a little bit early and I think

 20   spent pretty much an hour there.  So good for you.  I

 21   hope you got all the questions you had answered during

 22   that process.  We had a lot of people available to -- to

 23   answer them.

 24             The primary purpose of this portion of the

 25   meeting is for the panel members to listen to your
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  1   comments firsthand.  And to reiterate, this comment

  2   session is not designed as a question-and-answer session;

  3   however, in accordance with the agenda, a presentation is

  4   going to be offered first to orient you to the project

  5   until the public comments session after the presentation.

  6             If you did not already sign up, there are

  7   speaker registration cards that are these blue half-page.

  8   They're available at the -- at the registration table.

  9   We're asking anyone who would like to speak to sign up

 10   first, and then I've been --  I'll be calling on people

 11   in the order in which they signed up.

 12             The background presentation is going to led off

 13   by Rich Shintaku and should only last about 30 minutes or

 14   perhaps a little bit less.

 15             With that, Rick, I'll turn it over to you.

 16             MR. SHINTAKU:  Thank you, Lewis.

 17             First of all, I want to thank everybody for

 18   taking time out of your busy schedules to come here and

 19   join us.  It really makes a big difference.  So thank you

 20   for doing that.

 21             So I am Rich Shintaku, acting general manager

 22   for South Coast Water District.  You did see or meet

 23   Mr. Bill Green, our president, here, but there are also

 24   three other board members here:  Director Dennis Erdman,

 25   Director Wayne Rayfield, vice president, and director
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  1   Rick Erkeneff is here as well.

  2             So with that, I also want to credit Andy

  3   Brunhart, who is our general manager, and he played a

  4   large part in the planning of this process and getting us

  5   to this point.

  6             Note that this is a milestone in the process,

  7   but no decision has been made moving forward.  I'm

  8   stressing the importance of public involvement here.  So

  9   at the front, you had a chance to get a blue card.  If

 10   you have it and you still wish to make a comment, please

 11   do so and fill out that speaker's card.

 12             You also have the opportunity to submit written

 13   comments, and those are the white sheets of paper that

 14   you see in the back.  So please feel free to do that.

 15             And I'm a firm believer in public feedback.  So

 16   as much feedback as you can give us, the better the

 17   project will end -- will be implemented at the very end.

 18             So as you will see in this presentation, the

 19   District's primary focus is to plan a highly responsible

 20   project that minimizes environmental impacts, and we'll

 21   get into some of the details of that.

 22             So this is what we're going to go through:  The

 23   first bullet, I'm going to cover the first -- first two

 24   bullets:  South Coast Water District introduction and why

 25   reliability is important to us in South -- in the South
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  1   Coast Water District area and South Orange County in

  2   general.

  3             Mark Donovan, who is our program manager, will

  4   go through the remaining bullets, which will be the

  5   project description, the CEQA process, Draft EIR

  6   findings, Draft EIR alternative study, and the public

  7   comments session.

  8             So this is the District service area.  The --

  9   the black line border is our total service territory.

 10   And we also have a contract to serve South Laguna Beach,

 11   as well.

 12             We have -- we serve approximately 8.3 square

 13   miles, and we have roughly 12,500 service connections.

 14   We provide potable water, recycled water, and wastewater

 15   service to South Laguna Beach and Dana Point, and a small

 16   portion of San Clemente and San Juan Capistrano.  The

 17   majority of our service area is residential,

 18   approximately 35,000 residents, with the remaining uses

 19   being commercial and institutional and, as you know, a

 20   number of resorts as well.

 21             In addition to potable water and recycled water

 22   and wastewater service, we also have the contract -- or

 23   we -- we do the operations and plan the capital projects

 24   and implement the capital projects for the joint regional

 25   water supply system.  So that --
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  1             I don't have an exhibit here, but basically,

  2   we -- we manage over 30 miles of pipeline, two large

  3   reservoirs, taking Metropolitan imported water from about

  4   the Irvine border -- so near that Kaiser Hospital and

  5   with the freeway interchange -- and we bring water all

  6   the way down through the north end of the San Diego

  7   County Water Authority service area and we serve the

  8   state parks down there on the San Onofre Plant area.  So

  9   we have that the responsibility for the JPA.

 10             So where do we get our water?  Well, as -- we

 11   have -- we get approximately 85 to 100 percent of our

 12   potable water supply from the Metropolitan Water District

 13   of California, and Metropolitan, in turn, gets its water

 14   from Northern California through the state water project,

 15   as you see here, and the Colorado River -- through the

 16   Colorado River aqueduct here.  And like I said, Met

 17   serves 85 to 100 percent of our potable water supply.  So

 18   we're basically at -- at the end of the pipeline there.

 19             So I'm going to spend a little bit of time on

 20   this slide.  It's a very important slide for us.  And I

 21   should have numbered these bullets, but it's basically a

 22   five-pronged approach that the District has taken to

 23   sustainability, or five slices of the pie, if you will.

 24   So we have that proven track record of sustainability and

 25   making those investments, and I'll go through a few of
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  1   these here.

  2             The groundwater recovery facility, it's --

  3   it's a brackish water or high-TDS water -- groundwater

  4   recovery facility using reverse osmosis technology to

  5   treat the water and to put it into our water supply

  6   system.  It's approximately one million gallons per day.

  7   And we also operate the well -- the production well that

  8   feeds that treatment plant.

  9             We've made significant investments, in the

 10   second bullet, in maximizing recycled water use.  We put

 11   approximately 1350 acre-feet a year into the coastal

 12   treatment plant -- of sewage into the coastal treatment

 13   plant.  We've invested in an advanced water treatment

 14   facility that treats the water to recycled water

 15   standards, Title 22 standards.

 16             And we've also added the Aliso Creek

 17   reclamation facility, which is a reverse osmosis

 18   facility, to further polish that water and bring the salt

 19   level down, and that's used for landscape irrigation in

 20   our service area.

 21             So that's 1350 acre-feet a year that we put in,

 22   and currently we're using 900 acre-feet a year.  So we've

 23   been facilitating those retrofits with -- with the end

 24   users -- the HOAs, the resorts, the schools, the parks,

 25   the city, et cetera -- and they've done a lot of help in
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  1   getting us to that point as well.

  2             And we have plans to retrofit more in the next

  3   seven years to get up and fully maximize that 1350

  4   acre-feet a year.  So that's the other prong.

  5             The third prong there is the maximized water

  6   use efficiency, so long-term water conservation

  7   improvements.  So the District would like to take all the

  8   credit for that, but the customers are the ones who

  9   really have made the advances in there.

 10             So, for example, during the last drought, the

 11   customers were able to save 26 percent compared to 2013

 12   levels, 26 percent.  That was on the higher end of the

 13   spectrum.  But what -- what makes that more remarkable

 14   is, fast-forward to 2017 and the customers are still

 15   serving 20 percent -- are still saving 20 percent.  So

 16   there's literally no -- no real bounceback in the service

 17   area.  So it tells you about the conservation ethic in

 18   the area and -- the investments that these customers, you

 19   know, whether they be business customers or residential

 20   customers, have made in their private side of their

 21   plumbing.  So there's a lot of examples of, well, you

 22   know, water-efficient dishwashing facilities that they've

 23   installed at some of these resorts.

 24             There's a lot of these resorts that have

 25   converted their turf to drought-tolerant plantings and
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  1   artificial turf, even when the rebates weren't available.

  2   So they've made those investments and have been really

  3   progressive-thinking and really showing that water

  4   conservation ethic moving forward.  So conservation

  5   has . . .

  6             I have an interesting metric for you, as well.

  7   So over the past 25 years, the District's population

  8   increased by approximately 10 percent but the drinking

  9   water demands have dropped by over 30 percent.  So that

 10   tells you the conservation ethic in this community.  And

 11   we really appreciate that on the District's side.

 12             It's kind of a unique business model:  We pay

 13   folks to conserve water, and that's something that the

 14   District and the board have provided that leadership

 15   moving forward.

 16             So the other thing that -- that we're proud of

 17   is minimizing water system losses and customer leaks.

 18   So South Coast Water District has approximately

 19   2 to 3 percent water losses, so unaccounted-for water in

 20   the system.  If -- for those who aren't in the water

 21   industry, that's very low.  That's one of the best in the

 22   region locally and statewide, as well.

 23             So we've also substantiated that or validated

 24   that by doing two water audits -- third-party water

 25   audits to validate that 2 to 3 percent level, and it
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  1   validated that we are actually minimizing our water leaks

  2   in our system to that level.  So it's something we focus

  3   on.

  4             And the District has also on the customer side

  5   of the meter invested in automated meter-reading

  6   technology.  So on a daily basis and weekly, we meet up

  7   as a staff to see what water leaks are apparent and -- on

  8   the private side of the system.

  9             So many of you who live in our district will

 10   get those notifications right away.  And the customers

 11   overall have been diligent in repairing those leaks right

 12   away.  So on the private side, we've also minimized water

 13   leaks, as well.  So --

 14             And the last prong there is partnering with the

 15   Santa Margarita Water District on their San Juan

 16   Watershed project.  So that's a stormwater capture

 17   project in the first phase.  And there -- there -- it's a

 18   rubber dam concept where it takes stormwater, captures --

 19   or the rubber dam will actually stop the water and

 20   recharge the groundwater basin and send . . .

 21             South Coast Water District board has made a

 22   20 percent commitment partnership in that project.  So we

 23   do participate in stormwater capture, as well.  So that's

 24   -- that's our five-pronged approach.

 25             But after that -- after all those investments,
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  1   we're still dependent on Metropolitan water for -- in

  2   part, for our potable water supplies.  So we're still

  3   85 to 9- -- to 100 percent dependent on Metropolitan

  4   Water District for our potable water supplies here.  And

  5   that's approximately right now 5500 acre-feet a year.  So

  6   that's one of the reasons why we're looking at

  7   alternative water supplies.  So that's --

  8             When you're looking at our -- as a map of

  9   potential fault locations in the state and the

 10   vulnerability of our statewide water system, which I

 11   think the majority of you are familiar with, from the

 12   Northern California aspect as well as the Colorado River.

 13   And I'm going to drill down into the next exhibit, which

 14   is a little more telling.

 15             So Metropolitan receives its water at that

 16   Diemer Filtration Plant near that No. 1, and that's where

 17   it's treated and sent down here to South Orange County.

 18             You can see the fault lines on this exhibit,

 19   the Whittier fault being the most -- northernmost fault,

 20   Puente Hills fault, Peralta Hills fault, San Joaquin

 21   Hills fault, and Newport-Inglewood fault.  So basically

 22   five fault lines south of the Diemer treatment plant

 23   heading to our service area, which is down in this area

 24   down here.  So that's the other reason why we're doing

 25   this project, and -- I'll go into the -- the next slide.

4/9/2024 Board Meeting 8-5 Attachment 2, Page 585 of 1710



SOUTH COAST WATER DISTRICT MEETING

KRAMM COURT REPORTING Page: 16

  1             So -- so you saw that slide, you saw the

  2   earthquake faults, the vulnerability.  And what the

  3   region asked us to plan for is the potential for a 60-day

  4   outage from Metropolitan Water District.  So you can

  5   imagine, 60 days without water, and we're 85 to 100

  6   percent dependent on Metropolitan for potable water, puts

  7   us in a really vulnerable situation.

  8             So what we did was, MWDOC took the lead for the

  9   region and did an Orange County Reliability Study where

 10   they looked at a number of water supply alternative

 11   projects for the region that would meet supply gaps

 12   during drought -- extreme drought periods and would meet

 13   system gaps during a catastrophic emergency, such as an

 14   earthquake.

 15             So MWDOC did that study and we followed suit

 16   and did our own drilldown South Coast Water District

 17   Reliability Study, hired the same consultant MWDOC did,

 18   and they came up with this average supply shortage.

 19             So during a drought situation, South Coast

 20   Water District would need on the average 2.8 million

 21   gallons per day from an alternative water supply to

 22   assist us during that drought or to meet that gap, the

 23   2.8 million gallons per day.

 24             Keep in mind, the project that you have in

 25   front of you today is a 5-million-gallon-per-day desal
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  1   Phase 1 project, to put that in perspective.

  2             And on the system side down here, this -- and

  3   what -- what we're looking at again is a 60-day outage

  4   from Metropolitan Water District, and what type of

  5   capacity of an alternative supply we would need is

  6   3.9 million gallons per day.  So that was what the study

  7   resulted in.  And it's -- I'm boiling it down to the --

  8   the results and -- a lot went into it in terms of

  9   evaluating alternative supplies.  But the big picture is

 10   that all of the alternative water supplies available that

 11   MWDOC was looking at -- Municipal Water District of

 12   Orange County -- are necessary in Orange County, but

 13   what's -- what would best meet our supply gap needs and

 14   system gap needs is the Doheny Ocean Desalination

 15   Project.  So that's why we -- we are pushing forward on

 16   the planning for this project.

 17             Let me back up real quick.  So what I forgot

 18   to mention and what you'll see up there at one of the

 19   tables is, on top of that, once we finish the study, we

 20   -- we -- the board helped us and -- and we went out and

 21   solicited the public to have a work group -- a public

 22   work group that would evaluate our water reliability

 23   situation in the South Coast District area.  So that work

 24   group looked at the study itself.  They had presentations

 25   and looked at other alternative water supplies, and they
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  1   came up with a number of findings that also recommended

  2   that we pursue the Doheny Ocean Water Desal Project.  And

  3   that information can be found in that first table, as

  4   well.  So feel free to take some of that information on

  5   the way out.

  6             Early project history:  So partner agencies way

  7   back when -- when MWDOC took -- took this project -- it

  8   started way back in 2003, and a number of studies were

  9   done because of the -- the whole slant well concept.

 10             And so back in 2004-2005, they did a number of

 11   hydrogeologic studies -- studies of the groundwater basin

 12   and -- and the aquifer adjacent and within the ocean,

 13   and -- and this Phase 1 included test borings in

 14   2004-2005 along Doheny State Beach.

 15             Phase 2, in '04 through '07, included the pump

 16   test for the slant wells and also a hydro- --

 17   hydrogeologic or groundwater modeling -- model was

 18   developed during that period.

 19             And in '08 to 2013, we had a number of member

 20   agencies -- or partner agencies, I should say, back then

 21   that were working cooperatively with MWDOC: Laguna Beach

 22   Water District, San Clemente, South Coast, San Juan

 23   Capistrano, Moulton Niguel.

 24             On Phase -- Phase 3, I'm looking at the -- the

 25   actual slant well pump test along with the hydrogeologic
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  1   model.

  2             So in 2014 through 2016, there were additional

  3   studies done on the hydrogeologic model, and that's where

  4   South Coast Water District came in and took the lead and

  5   continued with the planning for this project.  And that's

  6   what you see in front you, the 5 MGD project that's being

  7   presented tonight.

  8             So once South Coast took it on in 2015, we

  9   initiated the conceptual design process -- this is the

 10   preliminary design -- and the environmental document

 11   that's -- that you have before you tonight or are meeting

 12   about tonight.

 13             In March 2016, we kicked off the public scoping

 14   meeting.  In 2017 -- the spring of 2017, we started the

 15   water reliability study that I talked to you about and

 16   the results that we just saw in those slides.

 17             In the summer of 2017, we had the water

 18   reliability working group to vet through the study and

 19   confirm some of the results that the consultant came up

 20   with.

 21             In November 2017, we had a second public

 22   scoping meeting.  And in June 2018, we actually released

 23   the Draft EIR.  And today is the public meeting, and we

 24   are -- comments are due by August 6th of 2018.  So

 25   there's actually more than a 60-day period -- or 60-day

4/9/2024 Board Meeting 8-5 Attachment 2, Page 589 of 1710



SOUTH COAST WATER DISTRICT MEETING

KRAMM COURT REPORTING Page: 20

  1   period that we wanted to at least give the public some

  2   time to review the document and provide us comments.

  3             So that's where we are.  I'm going to turn over

  4   the presentation to Mark Donovan, who is our program

  5   right now.  Thank you very much.

  6             MR. DONAVAN:  Thank you, Rick.

  7             Okay.  So now we get to actually talk a little

  8   bit about the projects and where we are today.

  9             So the Doheny Ocean Desalination Project:

 10   The high-level project goals, so first and foremost, to

 11   provide a safe, high-quality, locally controlled, and

 12   drought-proof water supply while protecting the

 13   environment.

 14             Also as Rick mentioned, the project -- we want

 15   to essentially just reduce dependence on imported water,

 16   not -- not be so vulnerable to that -- that water supply,

 17   and also be able to continue to -- to provide water in

 18   the event of an emergency.

 19             The project components:  So essentially

 20   starting at the beach, we -- we take in the ocean water

 21   with a subsurface water intake system.  And then once we

 22   collect the water in the slant wells, we need to convey

 23   it to the District's site.  So we have a raw ocean water

 24   pipeline that would deliver the water to the plant site.

 25             And then on the District's own facility
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  1   adjacent to San Juan Creek is where the desalination

  2   facility would be located.  And also at that -- at that

  3   location is where we would dispose of the brine, the RO

  4   concentrate, by blending it through an existing

  5   wastewater outfall.

  6             Also at that location would be a drinking water

  7   storage tank and pumping system to deliver it into the

  8   local communities.

  9             And also at the -- at the site of -- and

 10   typical support facilities, administration building for

 11   the -- the workers and the staff, on-site small lab,

 12   things like that.

 13             And also outside electricity -- electrical

 14   transmission facilities would be needed to bring SDG&E

 15   power to the site.

 16             All right.  I'll take kind of a closer look at

 17   each of the main components.

 18             So the subsurface water intake system:  So Rick

 19   had showed some of the project history, and a lot of that

 20   project history was really studying and verifying that

 21   slant wells could work on Doheny State Beach.  So based

 22   on all that successful testing, the District has

 23   committed to moving forward with a subsurface intake, and

 24   that intake method is preferred by regulators and by the

 25   California Ocean Planning Desalination Amendment.  It's a
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  1   very important aspect.  You know, we're lucky enough to

  2   have the favorable geology there at the site, because

  3   what that does is, you know, by doing subsurface, we're

  4   not impacting any marine organisms out in the ocean,

  5   unlike a traditional open-water ocean intake.  That's a

  6   very key feature of the project in terms of the

  7   environmental benefits.

  8             The slant wells will be fully buried either at

  9   Doheny State Beach or Capistrano Beach Park, so there

 10   will be no visual impacts for the slant wells.

 11             And then, also, submersible pumps would be

 12   located well down into the wells themselves, so no -- no

 13   noise impacts, as well, from the slant wells intake

 14   system.

 15             So what we're looking at here is kind of a --

 16   you see these various number -- letters down at the --

 17   along Doheny State Beach, A through E.  And then down at

 18   Capo Beach Park, you see F, G, and H.  So these are

 19   potential locations for slant wells to be located.

 20             So for the first 5 MGD facility, it would

 21   require, most likely, up to about four wells, and those

 22   four other wells could be located at any one of those

 23   locations.  Probably two pods, as we call them.

 24   Essentially, wells could be built and the other locations

 25   could be -- well, you know, as I was saying, there --
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  1             What happened?  There we go.  Yeah, keep me on

  2   my toes.

  3             So essentially, wells could be built anywhere

  4   within that A through G -- H -- H locations.  And we're

  5   going to let the EIR run its course to help us determine

  6   where the best course is to put those wells, because

  7   there's pros and cons for each of those well locations

  8   that, you know, Kevin will talk about a little bit more

  9   going forward.

 10             In terms of the -- the raw water pipeline, we

 11   kind of boiled some previous studies down to two main

 12   alignments for the pipeline: a northern pipeline

 13   alignment, which would run along Dana Point, Harbor

 14   Drive, and then Del Obispo, and then it would cut across,

 15   under the creek, over to the plant site.  But the

 16   preferred alignment is actually the south alignment where

 17   it would run through Doheny Park Road and go under PCH,

 18   and then cut across Las -- Las Vegas Street over to the

 19   site.

 20             And the majority of the -- the piping would be

 21   open trench.  It would be in existing streets or other

 22   disturbed areas.  So the blue lines indicate where the

 23   open -- open trench pipe.  And the yellow lines, for

 24   example, under the creek or under the railway is where it

 25   would be trenches; so like a horizontal type -- HDD
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  1   drilling type of procedure.  So to give you an indication

  2   where the potential pipelines are going to be run

  3   (indicating).

  4             The pipeline material would be, most likely,

  5   HDPE.  So this pipe is not only suitable for --

  6   compatible as far as seawater, the corrosion from

  7   seawater, but also it's a very flexible -- flexible pipe

  8   material, so it would be resilient towards earthquakes.

  9   So it would be -- if the earthquakes did hit, that

 10   pipeline would most likely be fine and we'd be able to

 11   keep the desal plant running and functional.

 12             Okay.  So the desalination facility itself:  So

 13   this is a conceptual rendering of what the desalination

 14   facility may look like.  And in this rendering, we've

 15   actually sized various components for the 15 MGD

 16   facility.  So the District may choose, if the project

 17   goes forward, to build certain parts of the project to

 18   15 MGD just to allow expansion to -- to be used here.

 19   For example, the -- the RO building may be built for

 20   ultimate capacity, but only 5 MGD worth of desalination

 21   equipment may be placed in it, but really just to make

 22   future expansions less costly.

 23             You see also that there's solar panels located

 24   on the RO building and other flat surfaces.  So we've --

 25   we've envisioned that solar panels can be used where
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  1   feasible on -- on the project.

  2             The site itself, we did a flood mitigation

  3   study and recognized that that site is susceptible to

  4   flooding both from water coming down San Juan Creek and

  5   also from, you know, ocean storms and things like that.

  6   So the obvious -- one of the obvious solutions/

  7   alternatives is to simply raise the grade of that site.

  8   The site is fairly undulating right now.  Some spots are

  9   high, some spots are low.  It's really leveling it out,

 10   bringing it up to protect the site from flooding and

 11   seems to be the most logical choice there.

 12             A couple of other components here on the

 13   facility site:  The -- we have carved out an area -- a

 14   small area, what we call the R&D pad.  So if the project

 15   does go forward, the District would like to use this --

 16   this facility as a -- as a showcase and a test bed to

 17   test new technologies, refining the operations and

 18   optimization of the plant going forward.  So that's

 19   something that the District has expressed an interest in,

 20   so we've carved out some footprint on that to make sure

 21   the District can stay at the forefront of desalinization

 22   technology.

 23             So once the -- once the water is processed

 24   through the facility, roughly for every two gallons of

 25   seawater that you bring in, you'll produce one gallon of
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  1   drinking water and you have one gallon of concentrated

  2   brine that you have to dispose of.

  3             This site is fortunate enough to be located

  4   very close to the JB Latham Wastewater Treatment Plant.

  5   So there's an existing ocean outfall that goes two miles

  6   offshore which currently discharges municipal wastewater

  7   to the ocean.  So we would simply blend the brine into

  8   the existing outfall, and it will be diluted with

  9   wastewater as it goes to the ocean.  This also is one of

 10   the preferred methods by regulators and in the California

 11   Ocean Plan for the desalination.

 12             And, actually, in the -- all likely operating

 13   scenarios for Phase 1, the blended brine and wastewater

 14   were actually less salty than the ocean by the time it

 15   reaches the diffuser portion of the outfall.

 16             So those are the main project components.  And

 17   with that, I'm going to hand it over to Kevin and he will

 18   talk more about the EIR tests.

 19             MR. THOMAS:  Thanks, Mark.

 20             My name is Kevin Thomas with Kimley-Horn.  I've

 21   been working with the District staff for the last two and

 22   a half years on this environmental process.  I just

 23   wanted to quickly walk through the CEQA process --

 24   California Environmental Quality Act -- and some -- some

 25   summary of findings from the EIR.  We're not going to go
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  1   through all 3,000 pages here, I promise, but we'll cover

  2   some highlights.

  3             I think, really, from Mark and Rick's

  4   presentation, they covered most of the environmental

  5   issues in the project design process.  So I'm going to go

  6   through this a little bit quickly.

  7             And then, of course, as Kari mentioned, the

  8   primary purpose for tonight is not to answer detailed

  9   questions but really to give the public an opportunity to

 10   comment.

 11             We'll have a court reporter here recording your

 12   comments as your -- if you submitted a speaker card up

 13   here at the podium.

 14             We also -- you can submit written comments.

 15   There's comment cards in the back.  We highly encourage

 16   you -- even though we have a court reporter who will be

 17   taking notes, we highly encourage you to submit written

 18   comments.  You can submit comments online at the District

 19   website and you can mail them a letter.  So there's a

 20   number of ways to participate in terms of submitting a

 21   comment.

 22             As Rick and Mark both mentioned, we've had a

 23   number of public scoping meetings in the last couple of

 24   years, both in March of 2016, then in November of 2017.

 25   We've been meeting with stakeholders periodically over
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  1   the last couple of years.  And we're right now in the

  2   middle -- I'm not sure where the highlighter is -- so

  3   right now -- right now we're during -- about 30 days into

  4   the -- the draft -- the public review period.

  5             As Kari mentioned, we will receive all written

  6   comments, oral comments from the court reporter.  We will

  7   prepare written responses to comments.  Those written

  8   responses to comments, together with the Draft EIR, will

  9   be part of what's called the Final EIR, and that will be

 10   available to the public before the South Coast board

 11   considers the EIR and the project.  So you will be

 12   notified of that date in advance.

 13             Again, just to -- to walk through a few of the

 14   -- of the primary findings -- this is not intended to be

 15   comprehensive, and so please refer to the EIR for

 16   details -- but in essence, the Draft EIR found that the

 17   Phase 1 project up to 5 MGD would not have any

 18   unavoidable significant impacts.  What that means is,

 19   there are some significant impacts, but they can be

 20   mitigated either through mitigation measures or through

 21   actually project design features.

 22             And one thing I think that Mark mentioned, a

 23   great deal of work has gone into this project by the

 24   District to essentially design the project to avoid

 25   impacts.  So as you --
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  1             The reason the presentation was a little bit

  2   long on the project and the history was to provide that

  3   context.

  4             So we've been meeting with stakeholders,

  5   regulators.  We've made a number of changes to the

  6   project.  We've shifted the slant wells back off the

  7   beach to avoid impacts to the beach.  We've moved slant

  8   well locations based on stakeholder comments.  We've

  9   identified another potential intake location that Mark

 10   pointed out at Capistrano Beach Park.  This is an

 11   alternative.  We've actually shifted some of those slant

 12   well pods within Capistrano Beach Park based on talking

 13   to county parks.

 14             So, really, the project has been designed to

 15   meet Ocean Plan requirements and really avoid, where

 16   possible, all of the impacts.

 17             The EIR does look at a potential future

 18   regional project up to 15 MGD that is not evaluated at

 19   project approval level of detail in the EIR.  There's

 20   just too many unknowns right now.  So if that project

 21   should move forward in the future, it would require a

 22   separate public process, a separate CEQA process.

 23   Really, the District's focus right now is on the -- the

 24   Phase 1 project.

 25             And as indicated, there's approximately 40
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  1   mitigation measures in the EIR on top of project design

  2   features to avoid or minimize potential impacts.

  3             I want to just click through these a little bit

  4   quick, because, again, a lot of this has been covered,

  5   but just to summarize some of the main topical areas.

  6             With respect to recreation and aesthetics,

  7   really the primary impacts, at least on the coastline,

  8   will be all temporary.  At Doheny State Beach or

  9   Capistrano Beach Park, we've minimized those impacts by

 10   talking to state parks and county parks.  Essentially

 11   moved the majority of the construction staging off the

 12   beach to the San Juan Creek property on the other side of

 13   PCH.

 14             As I said, we shifted the slant wells back,

 15   limiting the construction periods and, of course, all the

 16   required coordination with all the stakeholders.

 17             Relative to noise, air quality, and traffic,

 18   again, the construction-related impacts will all be

 19   temporary.  The operational equipment that will be louder

 20   will be inside in closed buildings, primarily the reverse

 21   osmosis pumps at the District's San Juan Creek property

 22   inside the building you see there on the bottom.

 23             There will be no significant odors from the

 24   facility.  It's a water treatment plant.  And, again,

 25   there's a number of mitigation measures identified,
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  1   including the use of truck trenchless technology, meaning

  2   not open trenching across sensitive transportation

  3   corridors, like the railway, the PCH, and also underneath

  4   San Juan Creek lagoon, if that was needed, so to -- to

  5   avoid those impacts.

  6             With respect to biology, cultural, and geology

  7   and soils, again, Mark pretty much addressed this.  The

  8   entire project has been designed to meet Ocean Plan

  9   Amendment requirements through the subsurface intake

 10   wells, which avoids marine life impact and as well as

 11   blending the brine with the existing ocean outfall, all

 12   -- all to avoid or minimize impacts.

 13             I believe Mark also covered this.  Mark covered

 14   a lot of my topics.  That's good.  So with respect to

 15   hydrology and water quality, again, the project has been

 16   designed really to minimize or avoid all these impacts

 17   that meet the state water resource control boards, Ocean

 18   Plan Amendment requirements.

 19             There were a few questions during the poster

 20   session here, the -- the informal part before the

 21   presentation on greenhouse gas emissions.  So it's

 22   important to emphasize, as Rick did, the District is

 23   committed to what's called net carbon neutral.  So,

 24   essentially, if you look at the District's greenhouse gas

 25   emissions from its current water supply portfolio
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  1   importing water or using imported water, the District has

  2   committed to calculating the additional emissions created

  3   by using desalinated water, which is higher-energy-

  4   intensive and then offsetting that incremental increase

  5   in emissions.  And that would be through a number of

  6   features: rooftop solar, where it's practical; using

  7   energy-recovery devices at the desalination plant.

  8             The District's seriously evaluating using

  9   natural gas fuel cells for power, which essentially

 10   sequesters methane gas or moves that from -- from the

 11   system, as well as other potential options.

 12             Mark also identified the R&D pad which could be

 13   used to evaluate that.

 14             A number of other topics were evaluated in the

 15   EIR.  And growth impacts, land use compatibility,

 16   hazards, those are all in the EIR in detail.

 17             One of the main topics often addressed or -- or

 18   of interest for state COLR (phon) as alternatives.  So

 19   the EIR is focused on these five alternatives, so you

 20   will see that in the Environmental Impact Report.

 21             In addition to these alternatives, I just

 22   wanted to highlight, as Mark and Rick did, the District

 23   partnered and looked at a number of water supply

 24   alternatives which were studied in which the Doheny

 25   project was found to be the -- the -- the most ideal to
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  1   meet the District's need.

  2             In addition, the District has -- the District,

  3   and then MWDOC prior to the District, has invested

  4   considerable energy in evaluating design options, which

  5   are reflected in the EIR.  There's alternative water

  6   supply or ocean water conveyance alignments that are

  7   addressed in the EIR.  There's alternative subsurface

  8   intake well locations addressed throughout the EIR.  So

  9   those also were considered.  But of the five evaluated in

 10   the EIR, the -- the EIR looked at supply alternatives.

 11   No project conservation and enhanced recycled water.

 12   Rick, I think, touched on those in his presentation.

 13             And then the EIR also evaluated two project

 14   design alternatives, a 3.9-million-gallon-per-day

 15   alternative, and then also a slant-well-location

 16   alternative to focus the slant wells at the San Juan

 17   Creek lagoon, which would enhance protection against

 18   seawater intrusion.

 19             So -- so in conclusion, I wanted to reemphasize

 20   the close of the public comment period on August 6th and

 21   a variety of means to participate in the public process.

 22             And with that, I believe I'll turn it over to

 23   Lewis.

 24             MR. MICHAELSON:  Thank you, Kevin.

 25             Thank you very much for your attention.  That
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  1   the was a little over 30 minutes.  I misjudged.  They had

  2   a lot to say and say it again and again, so we -- we got

  3   it.  I'll poke you guys a little bit.  Thank you very

  4   much.

  5             We are now going to begin the comments session.

  6   If you have not done so already, these were the speaker

  7   cards that were available at the front registration if

  8   you'd like to speak tonight.

  9             Have there been any more turned in since then?

 10   Okay.

 11             UNIDENTIFIED FEMALE VOICE:  One.

 12             MR. MICHAELSON:  So we don't have a large

 13   number of them.  Just in time.  Thank you.

 14             To ensure we get an accurate record -- and

 15   that's really important in these proceedings.  That's why

 16   we have the court reporter here -- she just needs to be

 17   able to hear what you're saying.  And so if you'll speak

 18   clearly and slowly enough for her to keep up.  If you've

 19   seen her fingers are really fast, but it is possible to

 20   talk too fast even for her.

 21             So what I'd like to make sure is to speak

 22   clearly and slowly.  If you represent a -- give us your

 23   name, if you would.  If you represent an organization,

 24   you'd like to mention that, please mention that as well.

 25             Each person is going to have four minutes to
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  1   speak.  If you have a written statement and you would

  2   like to turn it in to the registration table, you can do

  3   that in addition to, but if you're going to read it out

  4   loud -- sometimes people have very long written

  5   statements and they start reading it and don't realize

  6   they're going to take 10, 20 minutes before they're done.

  7   So I need you to keep it within that four, if you would.

  8             Please honor any requests I make to stop.  And

  9   to make it really easy, I do two things:  One, I call on

 10   the names ahead of time.  That way we don't have to have

 11   a big, long cue of people waiting to come up.  You'll

 12   know when your turn is going to come.  That makes it a

 13   lot more comfortable, I find, for most people.

 14             The second thing is, it's hard to know when

 15   you've spoken for four minutes.  So when you've spoken

 16   for three and a half minutes, if you make it that far --

 17   some people don't -- I just hold up a very simple sign.

 18   So you will be addressing the panel and me and kind of

 19   keeping track of that, that will help it go really

 20   smoothly.  And then when the four minutes is up, I put up

 21   that sign and then we're done, and then it's time to move

 22   on to the next person.

 23             So the people who have signed up to speak so

 24   far -- and I'll apologize if I mispronounce any of these

 25   names -- Richard Banister, Melissa T. W. Hurd, who may or
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  1   may not choose to come up.  She was kind of on the fence

  2   about whether --

  3             UNIDENTIFIED FEMALE VOICE:  That actually

  4   doesn't apply.  That was me, and that should really go to

  5   the other box.

  6             MR. MICHAELSON:  All right.  So you --

  7             UNIDENTIFIED FEMALE VOICE:  It's environmental

  8   related so . . .

  9             MR. MICHAELSON:  Okay.  Perfect.  So you're

 10   going to pass on that.  Got it.  Thank you very much,

 11   Melissa, for letting me know that.

 12             Richard Gardner, followed by Lenger Markus,

 13   then Robert Kanter, and then Toni Nelson.

 14             So first up is Richard Banister.

 15             MR. BANISTER:  Where do we go?

 16             MR. MICHAELSON:  I'm sorry, I did not make that

 17   clear.  Here's the lectern, and there's the mike -- and

 18   it should be live -- and you will hear yourself loud and

 19   clear.

 20             MR. BANISTER:  Okay.  My name is Richard

 21   Banister.  I'm a resident of Dana Point.  I represent

 22   myself.

 23             I -- I won't be anywhere near four minutes.

 24             I have two questions.  The first question is,

 25   is there going to be any redundancy provided between the

M1
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  1   groundwater facility and this new facility?  In other

  2   words, if you -- if you got the -- the filters that go

  3   out in the new one, can you run salt water into the other

  4   facility, and vice versa?  Will we be able to use that

  5   groundwater facility?

  6             And my second question is, is there any new

  7   technology that's not been used anywhere else that's

  8   going to be used in this plan?

  9             MR. MICHAELSON:  Great.

 10             MR. BANISTER:  And that's it.

 11             MR. MICHAELSON:  Thank you.  Well, those will

 12   be in the record and they'll be responded to.  So thank

 13   you very much for that.

 14             Next up is Richard Gardner.

 15             MR. GARDNER:  Richard Gardner from -- from

 16   Capistrano Beach, a longtime supporter of the District.

 17             I -- I am not going to try to collect all my

 18   thoughts at this time, but maybe make a couple of

 19   comments.

 20             One is, it's very obvious to me that we're

 21   trying to do the right thing.  We've got slant wells,

 22   we've got the combined outfall, but we have a miniature

 23   plant.  None of the other plants on the California coast

 24   are this tiny.

 25             In Carlsbad, the only way in which a fairly

M1-1

M1-2
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  1   economically feasible facility could be built was to have

  2   the San Diego County Water Authority become the lead

  3   agency and provide the water to all of the member

  4   regional.

  5             So it was made clear early on that none of the

  6   other partners wanted to participate with South Coast.

  7   And so I thought that meant we needed to find partners or

  8   we needed to have the support of a larger entity.  So

  9   that -- that's a comment.  It -- it --

 10             The same is true in Huntington Beach, which

 11   that plant, if it goes forward, it will have to go

 12   forward with the Orange County Water District and perhaps

 13   MWDOC also involved.  So I'm interested in what -- what

 14   we're doing now.

 15             The second thing is, I don't necess- --

 16   personally, I think you should have one whole chapter or

 17   column or appendix that says, "What are you, South Coast

 18   Water District, going to do for the people who live in

 19   our area above and beyond just providing water that we're

 20   going to pay through the nose for?"

 21             So will we have a trail along the creek?

 22   You're going to build a -- obviously many, many millions

 23   of dollars of a facility.  Will people from Capo Beach be

 24   able to come across and go to the creek or go down to the

 25   beach?  Will we have coastal access in your project?

M2-1
cont'd
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  1             So I don't think I've heard anything, outside

  2   of you're afraid we're going to lose our water sources

  3   and you're going to build a desal and it's going to be a

  4   little one that will just supply the -- the people of

  5   South Coast.

  6             My thought is, say I live San Juan Capistrano

  7   and they -- and they have the earthquake.  Are those

  8   people all going to go dry up there and we're going to be

  9   out on our slip and slides and enjoying the same levels

 10   of water use that we did?  That doesn't -- that doesn't

 11   work.  What about the people in Laguna Niguel?

 12             How are we going to move this water?  Do we

 13   have an agreement?  I don't think it's there.  I don't

 14   see it in this design.  Can you supply this water to

 15   Santa Margarita Water District?

 16             So that's just a -- kind of the start.  This is

 17   the beginning.  If somebody asks you can you build an

 18   ocean desalt -- desalting facility on 30 acres next to

 19   the beach, the answer is yes, of course, but the rest of

 20   the situation is -- needs a lot of work.

 21             So that's a start.

 22             MR. MICHAELSON:  Thank you very much.

 23             The next speaker is Lenger Markus.

 24             MR. LENGER:  Good evening.  My name Is Markus

 25   Lenger and I'm a resident of Capo Beach.  I'm also a

M2-3
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  1   federally appointed expert on water reuse, so I will be

  2   talking to you not necessarily as a layman.

  3             I have quite a few questions about it.  One of

  4   them that's been brushed over quite nicely is the energy

  5   consumption.  This plant uses a massive amount of energy.

  6   I don't think the public really understands energy the

  7   way one needs to understand it to see this.

  8             Also, I understand the premise of this is water

  9   safety.  So since, yeah, 90 percent of the water is being

 10   imported, we import 100 percent of the energy.  So while

 11   it's kind of uncomfortable to be without power, it is

 12   deadly to be without water.  Why on earth would you trade

 13   that security and have somebody be completely dependent

 14   on power that you have to bring in?  This is not a smart

 15   idea.

 16             Second of all is the slant well.  It's never

 17   been done, period, and we all know that.  So you're

 18   basing a lot of faith on something that hasn't been done.

 19   They don't talk as an engineer.  So the Environmental

 20   Impact Study and all of it has been done on an incomplete

 21   set of data.  That is also a problem.

 22             Now, I'm not against desal, but I am

 23   questioning the wisdom of going straight for the most

 24   expensive way to make water -- 10 times more expensive

 25   than anything else -- when we're not looking at gray

M3-1
cont'd
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  1   water, we're not looking at water reuse, we're not

  2   looking at a lot of things that we need.

  3             And if there is an emergency, what makes you

  4   think you have power but not water?

  5             First of -- furthermore, if there is an

  6   emergency, we don't need that much water.  All you need

  7   is water to drink and maybe take a bath.  You don't need

  8   that full amount of water.  Not everybody is going to go

  9   on.  If there's, like, buildings destroyed, no power, no

 10   water, all you need is water.  And Richard Gardner

 11   brought that nicely up.  They need to share the water.

 12             So while I'm absolutely in favor of

 13   diversifying our water security, I think going for the

 14   most expensive thing right away, just follow the money.

 15   Who is going to make money selling us the energy that it

 16   needs to run this plant, leave alone the enormous cost of

 17   building that.

 18             I am really questioning the project; I am

 19   questioning the environmental impact.  You cannot make

 20   the statement there is no environmental impact,

 21   especially if -- since you don't even have all of the

 22   data.  That is not very serious, and I'm sorry to say

 23   that as a ratepayer.

 24             Thank you.

 25             MR. MICHAELSON:  Thank you very much.

M3-2
cont'd
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  1             The next speaker is Robert Kanter.

  2             MR. KANTER:  Yes.  I'm Robert Kanter, a

  3   resident of Dana Point.

  4             First of all, I'd like to commend the District

  5   for having the foresight to plan ahead.  I think it is

  6   prudent and I think we owe you a debt of gratitude.

  7             You know, a couple of the comments I'm going to

  8   make have been touched on.  I do have concerns that we

  9   get through this entire process, we build a plant, and in

 10   fact, we don't have Plan B for some of these areas that I

 11   am concerned about.  The brine impact is number one in

 12   my -- my mind, and it has been a problem historically at

 13   other desal plants around the world, but particularly

 14   along our coast.  And so what my concern is, is that we

 15   have an outfall and we have statements that say we're

 16   going to dilute it with the wastewater and it's going to

 17   be fine.

 18             Well, I'm -- I'm the one that is, "Show me,"

 19   and, "Don't just give me calculations but show me."  And

 20   what if it doesn't work?  You've got a plant that's

 21   already been built.  So I'd like to hear something in the

 22   environmental document that deals with a contingency, and

 23   that is, what do you do if you can't dilute the brine?

 24             I'd also like to see some alternatives looked

 25   at that are ways to dispose of brine that are not in the

M4-1
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  1   ocean.  And there are those technologies that have been

  2   used throughout the world; in the Middle East

  3   particularly, where they have actually done treatment on

  4   land and disposed of it in a different form.  So I

  5   believe that's important.

  6             The previous speaker talked about energy.

  7   Well, I'll talk about it in a little different sense.  We

  8   talked about being carbon neutral.  CO2 -- this is such

  9   an energy-intensive process, that we are going to be

 10   generating a lot of carbon, and I would like to make sure

 11   that the District has a way of, if you will, guaranteeing

 12   that they're going to be net neutral, carbon neutral.  So

 13   how do we as ratepapers -- ratepayers get that assurance?

 14   What is there going to be that holds the District -- its

 15   feet to the fire if in fact we can't come up with a way

 16   of carbon neutrality?

 17             So those are my two comments, main ones, and I

 18   thank you very much.

 19             MR. MICHAELSON:  Thank you very much.

 20             The next and currently the last speaker I have

 21   signed up is Toni Nelson, if I am reading this correctly.

 22             MS. NELSON:  Good evening.  Toni Nelson,

 23   Capistrano Beach.

 24             I'm also the founder of Capo Cares.  We're an

 25   advocacy group for Capistrano Beach, so our residents are

M4-1
cont'd
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  1   going to be very impacted by this.  We are very conscious

  2   of the fact that we're right on the coast.  Many of us

  3   live right on the block from the Palisades.  We're very

  4   concerned about the impact on Capistrano Beach Park, on

  5   Doheny Beach, where we all surf and enjoy our lifestyle.

  6   So this is kind of scary stuff to us.

  7             I'm by no means an engineer.  I don't know

  8   anything about water, other than I drink it and bathe in

  9   it, but the residents have some questions, and some of

 10   them have been communicating to me about some of their

 11   concerns.  So I'll try to deal with them briefly.

 12             A big concern seems to be the idea of all this

 13   brine being deposited two miles offshore.  We're very

 14   conscious in Dana Point that we have this very rich

 15   resource with all our beautiful whales that come by.  I

 16   think we had about 1500 whales come by our coast last

 17   year.  We don't want to do anything that adversely

 18   impacts them, and so we're concerned about that.

 19             I'm -- I'm wondering why you're disposing of

 20   this two miles offshore.  I know as boaters, that we have

 21   -- we can't even empty our tanks except three miles

 22   offshore.  And I think most of us are -- are a little

 23   more environmentally sensitive and we actually pump our

 24   tanks, but that concerns me.  That's a lot of waste and a

 25   lot of brine being put into this delicate ecosystem.  So

M5-1
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  1   I'm -- I'm worried about that.

  2             The other thing that has been brought up is,

  3   why are little water district -- you know, we represent

  4   35,000 people and we have a relatively small water

  5   district here.  Why aren't we doing sort of a joint power

  6   association -- authority with other water districts?  Why

  7   aren't they all pitching in?  Because as a couple of

  8   speakers mentioned, we will be probably required to share

  9   the scarce resource if there is an emergency.  So

 10   shouldn't they also be coming to the table and

 11   participating in this project instead of all of it being

 12   on -- a burden on our ratepayers.

 13             The other thing people have talked about is,

 14   again, the possibility of doing a joint venture with

 15   something like Huntington Beach.  Like, why are we

 16   dotting all the way up the coast with different -- I'm

 17   not sure how the technology works, but does that make

 18   sense or are we better off building one larger facility

 19   and creating some kind of shared resource?

 20             The other thing I'm concerned about as a

 21   financial person is the -- and I talked to your CFO, who

 22   was wonderful in explaining to me about the various

 23   financial models that she's looked at, and so on.  And I

 24   would really like to look at those.  But I'm concerned

 25   that for ratepayers, that many people don't understand

M5-1
cont'd
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  1   that we pay for water through our actual water bill from

  2   South Coast Water District, but we also pay through our

  3   property taxes.  So we want to know what's the total

  4   cost, what's the real impact on us financially.

  5             And the -- my other main concern is, where can

  6   we visit something like this?  I mean, we live in

  7   Capistrano Beach.  We're going to all be impacted quite

  8   amazingly by this project.  I'd like to be able to visit

  9   a plant where you've done this, where this technology has

 10   been used.  I want to see what a slant well looks like;

 11   I want to stand by a plant and hear how much real noise

 12   comes out of it and how much smell and odor and whatever.

 13   I'm hoping that there really is no impact.  I really --

 14   and I trust you that you're doing everything you can

 15   to -- to mitigate that.  But those are big concerns.

 16             And then finally, the impact on Doheny Village

 17   and on Capistrano Beach is really severe.  So, you know,

 18   you're talking about, first of all, a huge, honking

 19   concrete structure in the middle of -- you know, at the

 20   back of Doheny Village, an area that we've been trying to

 21   revitalize.  So that -- that concerns us.

 22             The aesthetics, the noise.  Can you hide the

 23   building with some plants?  You know, there are ways to

 24   -- to make the plant be a little less obvious and little

 25   more aesthetically pleasing, and I'm sure you'll look at

M5-2
cont'd
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  1   those things.  I just want to make sure you're thinking

  2   about us as residents.

  3             I'll be one more second.

  4             The digging up of Doheny Park Road, digging up

  5   Las Vegas, all of those things are -- are significant to

  6   us.

  7             So I hope you'll talk to the community and

  8   include us as stakeholders, and I hope you'll talk to our

  9   City Council as well and make sure that we're all on

 10   board.  Thank you.

 11             MR. MICHAELSON:  Thank you very much.

 12             Is there anyone else who has turned in a card

 13   since then?  Oh, great.

 14             Ray Hiemstra is our next speaker.

 15             MR. HIEMSTRA:  Hi, Ray Hiemstra.  I'm the

 16   associate director of Orange County Coastkeeper.

 17             I'd like to say, first of all, it's refreshing

 18   to see a desalination plant that, you know, follows the

 19   guidelines from -- from the State, so that -- that makes

 20   my job a lot easier.

 21             I wanted to just bring up a couple of things to

 22   your attention.  One -- one thing is on the issue of

 23   need.  As we're all aware, the Governor recently signed

 24   new legislation that's going to result in substantially

 25   reduced water use indoors.  So that's something just to

M5-3
cont'd
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  1   take into account.

  2             The MWDOC numbers that were used are great, but

  3   they weren't predicated on that, so that's just

  4   something -- something to think about.

  5             The other -- the other thing is, what we've

  6   seen and I heard here tonight is the -- on the

  7   greenhouse -- greenhouse gas mitigation is that that

  8   would be incremental based on -- on the idea that there

  9   -- I guess it would replace water that's coming over the

 10   Tehachapis.  Maybe I'm mistaken on that, but I think

 11   we're all aware that the water is still going to come

 12   over the Tehachapis.

 13             So, you know, what -- what our request would

 14   be -- would be to make sure -- make sure that the plant

 15   is actually completely carbon neutral from its -- from

 16   its actual -- actual power use.

 17             That's just -- that's just it for right now.

 18   We'll submit written comments by the deadline.  But thank

 19   you very much.

 20             MR. MICHAELSON:  Thank you, Ray.

 21             Is there anyone else who has been inspired to

 22   speak?  All of those great comments, and I mean that

 23   sincerely.  I'm -- I've done about 500 of these meetings

 24   over the years, and this is as good as it gets in terms

 25   of people making really relevant, pointed, factual kinds

M6-1
cont'd
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  1   of questions that really relate to the project and relate

  2   to the documents.  So you've done a fine job tonight.  I

  3   have to congratulate you on that.

  4             So if -- I'll ask one more time:  Is there

  5   anyone else who has been moved to speak?  And if not, I

  6   just want to remind you of a couple of things.

  7             Again, thank you very much.  These were very,

  8   very cogent comments.  This concludes the oral comments

  9   session.

 10             The comment period, as was mentioned earlier,

 11   on the Draft Environmental Impact Statement will continue

 12   until August 6th.  It was mentioned all the different

 13   ways you can provide written comments.  You can still

 14   fill one out tonight at the written comments table, you

 15   can mail them in, you can give them online.  All of those

 16   addresses can be found on the handout when you came in

 17   this evening.  Please make sure we get them by the

 18   deadline.

 19             And, again, thank you for your participation.

 20   We are officially adjourned.  Thank you.

 21             (Applause)

 22

 23             (The proceedings were concluded at 7:44 p.m.)

 24

 25
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  1

  2                     REPORTER'S CERTIFICATE

  3

  4             I, Patricia S. Newton, CSR No. 1385, hereby

  5   certify that I reported the above proceedings on Tuesday,

  6   June 26, 2018, in San Juan Capistrano, California.

  7             I further certify that the above and foregoing

  8   pages contain a true and correct transcript of all said

  9   proceedings.

 10
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Public Comment M1 Richard Bannister  
June 26, 2018 

Note that none of the June 26 public meeting comments indicated any specific objections to the Draft EIR 
adequacy. 

The following is a summary of public meeting comments. Please refer to the public meeting transcript 
(preceding these responses) for a transcript of the public meeting held on June 26, 2018. 

Comment M1-1 

Will there be redundancy between the groundwater facility and this new facility? 

Response to M1-1 

The comment appears to be referencing the District’s Groundwater Recovery Facility (GRF), which uses a 
Reverse Osmosis (RO) system to treat brackish water to drinking water standards. The Doheny Ocean 
Desalination Project, and all related components, would operate independently and is not designed to 
operate in conjunction with the GRF. The District will utilize all available water production resources to 
develop a balanced water supply portfolio in compliance with applicable regulatory permits and 
approvals. Use of the GRF has historically been constrained due to groundwater limitations. The District’s 
intent would be to utilize the GRF in combination with the Project, conservation and recycling programs, 
provided such use is consistent with the GRF’s NPDES permit and the Project’s applicable permits and 
approvals. 

Comment M1-2 

Is there any new technology that’s not been used anywhere else that’s going to be used in this plan? 

Response M1-2  

Please see response to Web Comment W6 and Master Response 4. The proposed slant well technology is 
not a new drilling technology and has been tested in pilot programs. Slant wells are a technology that has 
been demonstrated at slant well test facilities at Doheny State Beach and in the City of Marina, California. 
This technology involves subsurface intakes, consistent with the recommended approach per the 
California Ocean Plan. In addition to slant wells, the District is exploring utilization of fuel cells as an 
alternative energy supply (see Section 3.0, Project Description). The Project also includes a research and 
development (“R&D”) pad to allow the District and potentially other interested parties to evaluate new 
technologies, consistent with applicable permits and approvals. 

Public Comment M2 Richard Gardner  
June 26, 2018 

Comment M2-1 

Comments note that other larger facilities involved multiple partners, but that the District is operating 
independently for this Project. Commenter assumed that the Project would need partners or to have the 
support of a larger entity. 
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Response M2-1 

General support for the District and scale of the Project is noted for the record. As noted on pages 3.0-14 
and 3.0-36 of the Draft EIR, the District is only seeking approval of the Local (up to 5 MGD) Project at this 
time. At this time, there are no partners in place for the Local Project. Please see Master Response 2 and 
Response O2-1 regarding this issue. The larger Regional Project would require one or more regional 
partners as well as additional facilities to convey regional Project water and would require further CEQA 
review. 

Comment M2-2 

Comment inquires if the Project will provide other, secondary benefits to District customers such as trails 
or coastal access. 

Response M2-2 

No recreational or trail access is planned at this time, as the desalination facility is located on an existing 
District-owned industrial site, and the majority of facilities within Doheny State Beach (or Capistrano 
Beach Park) would be below-ground, except for a small electrical station and an access manhole. As part 
of the lease agreement process with State Parks and/or Orange County Parks, the District anticipates 
providing some form of park enhancement or amenities such as restriping or resurfacing parking and 
bicycle paths that are affected during temporary Project construction activities. 

Comment M2-3 

Comments inquire about the relatively small size of the Project and its ability to service and supply more 
far-reaching areas. 

Response M2-3 

Only the Local Project (up to 5 MGD) is under consideration at this time. As described in Section 3, Project 
Description (Table 3-1, SCWD Current and Future Water Supply Portfolio), the Local Project could meet 
approximately 77% of the District’s 2035 water demand. Also refer to Response M2-1 above regarding 
potential Project partners, and Response O2-1 regarding potential broader use of the Project’s water. 
There are no agreements in place to “share” the Project’s water with other districts or partners, and the 
water produced would be needed for the District’s own water supply needs. 

Public Comment M3 Markus Lenger  
June 26, 2018 

Comment M3-1 

Comments address Project energy consumption relative to water security and question the increased 
dependence upon imported energy sources. 

Response M3-1 

The Project’s energy requirements are summarized beginning on page 3.0-31 of the Draft EIR and are 
described in greater detail in Draft EIR Appendix 10.1. Alternative on-site power supplies, including a fuel 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 622 of 1710



cell power system, are also being investigated, as described on page 3.0-33. Emergency backup power 
would likely be through one or more redundant systems: 1) either SDG&E electrical power with fuel cells; 
or 2) SDG&E electrical power with emergency diesel backup generators. The Project would include typical 
emergency diesel generators as a backup power supply for both the desalination facility and the slant 
wells. 

While no project is immune to catastrophic emergencies, the SCWD Water Supply Reliability Study (2017) 
and prior studies highlighted the vulnerability of South Orange County to prolonged interruptions of 
imported water deliveries, such as what occurred in December 1999 with the failure of the Allen-
McColloch Pipeline. The 2017 final report identified a projected 3.9 MGD water system supply gap based 
on a 60-day outage of imported MWD supplies.  Being at the southern end of MWDOC’s imported water 
delivery system, the SCWD service area is particularly vulnerable to disruption such as what could occur 
due to a major earthquake. While power systems may also be vulnerable in an emergency, the Project 
will provide diversification of water sources in South County with higher reliability. As most major urban 
water systems rely on power to run pumps for distribution, this Project would be no more vulnerable to 
interruptions in power supply if connected to SDG&E, and would be less vulnerable with implementation 
of an on-site source of generation.  

Comment M3-2 

Comments question slant well technology, completeness of the EIR, and expense of producing water 
through desalination.  

Response M3-2 

Please refer to Response O3-2 regarding conservation and recycling as alternatives to pursuing 
desalination. Please see Master Response 4 and responses to Web Comment W6, Response O1-5, and 
Response M1-2 above regarding slant wells. Extensive slant well study and testing has been conducted as 
documented in the Test Slant Well Extended Pumping Pilot Plan Report (2013) for the test slant well at 
Doheny State Beach, in addition to extensive slant well testing by California American Water for its 
proposed slant well system in the City of Marina (refer to Master Response 4 regarding slant well design 
and feasibility).  

Regarding the tone of the EIR, CEQA requires EIRs be prepared in such a way as to inform the general 
public regarding potential significant impacts and other information. For this reason, this EIR distills 
volumes of technical information, engineering studies and reporting (see EIR Appendices) in order to 
provide an informative yet readable document for public consumption. 

An EIR is also charged with focusing on the environmental effects of a proposal, not necessarily economic 
considerations. While financial feasibility may be essential for Project success, the purpose of the EIR is to 
identify potentially significant environmental consequences. The District’s Board of Directors will consider 
the EIR along with other factors, including financing, risk and related economics. 
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Public Comment M4 Robert Kanter  
June 26, 2018 

Comment M4-1 

Comments are concerned with brine disposal impacts, assurances that impacts will not be significant, and 
brine disposal alternatives. 

Response M4-1 

As discussed in detail in Section 4.8 Hydrology and Water Quality, the brine discharge from the Project 
will meet applicable water quality requirements as established in either a new or modified NPDES permit 
from the RWQCB for the use of the existing SOCWA SJCOO discharge (ORDER NO. R9-2012-0012; 
NPDES NO. CA0107417). Detailed brine modeling calculations are provided in Appendix 10.11, Brine 
Discharge Modeling, are summarized in Tables 4.8-3 and 4.8-4 in the Draft EIR, and have been clarified 
and amplified as part of the Final EIR in response to comments from the San Diego Regional Water Quality 
Control Board (see Response S7).  Based on that modeling (contained in Appendix 4.2.2), Draft EIR 
mitigation measure HWQ-3 is no longer required to ensure that minimum SJCOO flows are occurring, as 
the Phase I “Local” Project has been shown to meet California Ocean Plan requirements without any 
wastewater dilution (refer to Section 3, Draft EIR Errata).  

As far as assurances, it is necessary for an EIR to rely on engineering studies, technical memoranda and a 
certain degree of forecasting to predict the significance of environmental effects. In addition to data 
presented in the EIR, it is the Project’s permit conditions that must be met for continued compliance with 
established thresholds. 

With respect to brine disposal alternatives, please see Response to Comment O5-3. 

Comment M4-2 

Comments are concerned with generation of carbon dioxide and assurances of carbon neutrality. 

Response M4-2 

Please see Draft EIR Section 4.6, Greenhouse Gas Emissions. This section (and Appendix 10.3) quantify the 
Project’s projected greenhouse gas emissions (including CO2). Mitigation Measures GHG-1 and GHG-2 are 
required to reduce the Project’s impacts and result in no net increase in GHG emissions with Project 
operations. The assurances are set forth in the annual reporting requirements, which will be used to adjust 
GHG offsets if necessary. Additional discussion regarding the Project’s GHG impacts and proposed 
mitigation is provided in Response S1-12. 

Public Comment M5 Toni Nelson  
June 26, 2018 

Comment M5-1 

Comments are concerned with brine disposal and related effects. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 624 of 1710



Response M5-1 

Please see Response M4-1 above. The project will use the existing San Juan Creek Ocean Outfall, which is 
currently used to discharge treated wastewater. The brine will be mixed with existing wastewater flows 
to dilute salinity, which is the preferred method as set forth in the California Ocean Plan. The existing 
outfall extends 2 miles offshore, which meets legal requirements, and a brine dilution study 
(EIR Appendix 10.11, as clarified with brine modeling contained in Appendix 4.2.2) confirms that the 
project would comply with the requirements set forth in the California Ocean Plan. For context, Draft EIR 
Section 4.8, Hydrology and Water Quality, Table 4.8-4 demonstrates that the salinity at the point of 
discharge rapidly dilutes to natural background levels for all analysis scenarios, well within the Ocean Plan 
limit of 100 meters from the outfall. The Draft EIR brine discharge modeling was clarified at the request 
of the Regional Board, and now shows an overall reduction in marine life impacts associated with diffuser 
jets compared to “no project” conditions (see Response S7-4 and Tables 3 and 4 in Appendix 4.2.2). 

Comment M5-2 

Comments are concerned with the Project relative to the size of the District (partnerships) and Project 
financing. 

Response M5-2 

Please see Response M2-1 above regarding this issue. 

Comment M5-3 

Commenter seeks to visit a similar facility to better understand its potential effects, including noise, odor 
and aesthetics. 

Response M5-3 

While not a comment on the EIR, the District notes that each facility is unique as to its configuration and 
physical location, and the design of this proposed facility is unique. The commenter may wish to inquire 
if public tours are available at the Carlsbad facility, although this is not a subsurface intake nor a 
commingled brine discharge facility.  The proposed Project would be one of the first of its kind as fully 
compliant with Ocean Plan recommended intake and discharge methods. As noted throughout the Draft 
EIR, the subsurface slant wells and pumps will not result in significant unavoidable noise impacts on 
publicly accessible lands, and there is no processing of wastewater at the site.  

In terms of aesthetics, the Draft EIR contains detailed mitigation measures to address the physical 
appearance and landscaping of the property, which is currently used for a range of light industrial and 
storage uses. Draft EIR Section 4.1, Aesthetics provides a number of visual simulations depicting the 
post-project visual condition. 

Temporary pipeline construction will have brief periods of traffic disruption, noise and aesthetic impacts, 
as addressed in the applicable Draft EIR sections. In responses to comments from the City of Dana Point, 
the District has modified construction Mitigation Measures TRF-1 and TRF-2 to further clarify and amplify 
the measures to avoid or reduce temporary impacts to less than significant levels (refer to Section 3, 
Draft EIR Errata and corresponding Draft EIR sections pertaining to Aesthetics, Noise and Traffic). 
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Public Comment M6 Ray Hiemstra 
June 26, 2018 

Comment M6-1 

Comments addressed need for the Project in light of new water conservation legislation. Comments also 
note the Project’s carbon neutrality addressed for the plant’s actual power usage, given the fact that 
water (and the energy it requires) will continue to be imported.  

Response M6-1 

Please see Responses O3-1 through O3-3 regarding water conservation. Please see Response S1-12 
regarding carbon emissions. Please see also Section 3, Draft EIR Errata (text changes to DEIR page 4.6-22, 
Mitigation Measure GHG-1). 
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Web Comment Letters 

W1 Robert & Toni Bancroft 
W2 Joy Berry  
W3 Steven Carpenter 
W4 Kim Day 
W5 Dan and Penny Elia 
W6 David Goldberg 
W7 Gordon Grannis 
W8 Kathy Hartl 
W9 Carolyn Keatinge 
W10 Brian/Kathleen Knott  
W11 Rebecca Mansfield 
W12 Elizabeth Meehan 
W13 Christopher Moore 
W14 Stan Morgan 
W15 Bennie F. Petty 
W16 Hal & Mary Schaffer 
W17 Dave Schroeder 
W18 Michael Scott 
W19 Aaron Simmons 
W20 Bob & Betsey Unger 
W21 David L. Whitaker  
W22 Bendush William 
W23 Bobby Young 
W24 Chris Zamoscianyk 
W25 California Cultural Resources Preservation Alliance, Inc., Patricia Martz 
W26 Citizens Coalitions for a Safe Community, Dr. Tom Williams 
W27 Citizens Coalitions for a Safe Community and Sierra Club 
W28 Doheny Village Merchants Association, James Schad 
W29 Orange County Coastkeeper, Ray Heimstra 
W30 R&R Technologies, Inc/Biosphere Carbon Group LLC, Tim O’Connor 
W31 San Juan Basin Authority, Norris Brandt 
W32 Surfrider Foundation, Katie Day 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Robert & Toni Bancroft 
rufusrose74@outlook.com 
9494961052 
35115 Beach Road, Capistrano Beach 

Received 6/6/2018 19:31 

My wife and I have been permanent residents of Capistrano Beach since 2003 (15 years). As a young 
man out of college, I was a Naval Officer serving 4-1/2 years on 2 combat ships. I have been all the way 
across the Pacific twice. Part of my training was engineering and I saw first hand the technology of 
desalination, as all Naval ships "make their own" fresh water from the ocean. This technology has been 
used by ocean going ships for a long time. Why not employ the same technology in our beautiful 
community on the coast. We fully support this project. Robert & Toni Bancroft 

Comment Letter W1
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W1 Robert and Toni Bancroft 

   Capistrano Beach 

June 6, 2018 

Comments in support of the Project are noted for the record. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Joy Berry 
joy.berry@luxehotels.com 
19495007009 
22361 3rd Ave, Laguna Beach 

Received 7/24/2018 11:04 

I am opposed. In my line of work for hotels I have traveled the world. They did these plants in the middle 
east and the oceans & beaches are ruined. What makes people want to live and visit southern California 
are our beautiful beaches and clean water; please don't mess with Mother Nature. People need to live 
with less - not more! I AM OPPOSED 
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W2 Joy Berry  

Laguna Beach 

July 24, 2018 

General comments opposed to the Project and desalination are noted for the record. The comment 

appears to be concerned with water quality and the quality of beaches. The EIR addresses the Project’s 

potential impacts on water quality in Section 4.8 and potential impacts to recreational facilities in 

Section 4.12. As discussed in Section 4.8 and 4.12, the Project would not result in any significant and 

unavoidable impacts to water quality or recreational facilities.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Steven Carpenter 
steve.carpenter@flash.net 
7147158784 
26716 Calle Los Alamos, Capistrano Beach 

Received 5/29/2018 14:20 

On your website at: 
http://scwd.org/depts/engineering/projects/water_supply_projects/oceandesal3/public_meetings/defa
ult.htm It states the meeting on June 26th will be held in TWO different locations? At Top: CUSD 
Education Center, 33132 Valle Road, SJC In Middle: Location: Dana Hills High School Gymnasium, 33333 
Golden Lantern, Dana Point Which location will it be at and please update the webpage and website? 
Thanks You, Steven Carpenter 

Comment Letter W3
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South Coast Water District  June 2019 
 

Web Comment W3 Steven Carpenter 

Capistrano Beach 

May 29, 2018 

The District appreciates this comment. On June 13, 2018, the District published a corrected public meeting 

notice clarifying that the June 26 meeting would be held at the CUSD Education Center and updated the 

District’s website accordingly. This comment does not raise any issues with Draft EIR adequacy.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Kim Day   
chelseapointe25@gmail.com    
Dana Point 

Received 6/26/2018 10:05 

I think this is a very forward thinking idea and applaud SCWD for investigating it. 
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South Coast Water District  June 2019 
 

Web Comment W4 Kim Day 

Dana Point 

June 26, 2018 

Comments in support of the Project are noted. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Dan and Penny Elia 
greenp1@cox.net  
949-499-4499  
30632 Marilyn Drive, Laguna Beach 

Received 8/6/2018 12:24 

Sending DEIR comments via email to include CCC, SDRWQCB and City of Laguna Beach Water Quality. 
Please reply to email and advise that you have received. Thank you. 

Comment Letter W5
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South Coast Water District  June 2019 
 

Web Comment W5 Dan and Penny Elia 

Laguna Beach 

August 6, 2018 

Comments from this party are responded to in responses to Letter P3. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

David Goldberg   
dgoldberg624@gmail.com   
23652 Tampico Bay, Dana Point 

Received 6/27/2018 15:54  

The slant well technology I understand is new. Discussed briefly at open meeting and impression I got 
was engineers are viewing this as a water well technology and not a sand filter. Upon further reflection I 
am unsure this is correct. Concern is silt buildup on sand bed. No data was provided on silt deposition 
before and after test at site, nor was any underwater topographic looks provided to decide if sand was 
building into sandbar, which would disrupt surfing,increase pressure(decrease flow) ...Wells often pull 
from aquifer that sometimes are thousands of years old,not from flowing pull out of ocean usually. If 
this technology is so viable why is it not in use already in middle east ,which leads desalination 
technology and is next to oceans. If slant wells are proven out who owns rights to this technology? If it 
does not hold up and well lose flow after 5 years what guarantees are provided? If it is a test design for 
new technology should be heavily subsidized by owner of technology World scale plants include vacuum 
systems. None were part of this design. Significant funds can be saved by buying "off the shelf" design 
avoiding fresh engineering work. If not available should make sure who has rights to sell this new 
design? If engineering firm wants to keep rights they should discount price slightly. FYI Background: I am 
retired engineering supervisor. At one point supervised utilities technical support group (six engineers) 
for very large petrochemical complex. We processed about 20,000 GPM (about seven times your plant 
size),including waste treatment. We made about 6,000 GPM ultra pure demineralized water through 
demin and RO units, 1,000 GPM softened water and rest was clarified and/or sand filters. We had 
dynamic sand filter, gravity filters, pressurized filters, multimedia bed filters....Had at least one law suit 
with a very reputable engineering firm with decades experience in water over mis-designed filter ($5 
Mill settlement) .Just to point out water treatment field is not as simple as it seems. 
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South Coast Water District  June 2019 
 

Letter W6 David Goldberg 

Dana Point Resident 

June 27, 2018 

With respect to the slant well technology, the Doheny Ocean Desalination Project has been studied for 

over 15 years with extensive prior feasibility studies, technical studies and a successfully installed and 

operated test slant well at Doheny State Beach. Slant well technology itself is not brand new and has been 

applied to several drilling and extraction industries over the years, and has been tested for ocean 

desalination use at other locations including Marina, CA. The District prepared a design and feasibility 

study as early as 2003 to evaluate the use of this technology for a desalination project (Draft EIR 

page 3.0-9). Also refer to Master Response 4 for additional discussion regarding slant well technology. 

Please see Draft EIR, starting at page 3.0-10, for a summary of the body of environmental work conducted 

to consider impacts to the sea floor. Technical memoranda concluded that the vertical infiltration rate of 

ocean water migrating downward through the seafloor during slant well operation is quite low 

(0.000052 feet per second directly over the well screens) and would be imperceptible to benthic 

organisms or benthic marine environment. The wells casings that would draw water would be located 

between 74 and 130 feet below the ocean floor. Suspended material in the water column would be subject 

to long-shore and tidal current motion, which are orders of magnitude larger than the infiltration rate 

from the slant well intakes.  This infiltration rate would not provide sufficient force to overcome ambient 

currents and entrain suspended material to form a sandbar on the ocean floor. The low impact of this 

technology is one of the reasons it is the preferred intake approach by regulatory agencies. 

With respect to the concern about slant well pumping causing a sand bar, please note that the San Juan 

Creek seasonal lagoon mouth is typically enclosed due to the sand bar being present, as a result of 

infrequent storm events that are large enough to remove the sand bar. An extensive discussion of the 

Project’s effects on steelhead fish passage days addressed this issue, showing that the Project has a less 

than significant effect on the total duration of time the lagoon is open for steelhead migration 

(see Response F2-6). The District is not aware of any data, nor does the commenter provide any data, 

substantiating a potentially significant impact upon local surfing conditions. The slant wells are 

subsurface, and there is no marine construction proposed as part of the Project. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Gordon Grannis 
gordongrannis@me.com 
Capistrano Beach 

Received 6/19/2018 15:06 

I think it sounds great. nice job. 

Comment Letter W7
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South Coast Water District  June 2019 
 

Web Comment W7 Gordon Grannis 

Capistrano Beach 

June 19, 2018 

Comments in support of the Project are noted. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Kathy Hartl 
kathy@hartlwrites.com   
3347 Calle La Veta, San Clemente 

Received 8/6/2018 20:00 

Desalination facilities are the most expensive method for replacing imported water and should only be 
considered after South Coast Water District has implemented all cost-effective water conservation and 
efficiency measures. Orange County has pioneered groundwater replenishment systems which provide 
locally controlled clean water at MUCH lower prices than desalination. The energy use of desalination 
facilities is very high which both subjects us to the impact of price increases and increases energy 
demand. Finally, desalination facilities are harmful to ocean life. This is a costly, environmentally 
damaging project that we simply don’t need. 

Comment Letter W8
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South Coast Water District  June 2019 
 

Web Comment W8 Kathy Hartl 

San Clemente 

August 6, 2018 

These comments are addressed in responses to Letter P4. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Carolyn Keatinge   
keatinge@pepperdine.edu    
Laguna Beach 

Received 8/3/2018 2:37 

great idea long overdue what about using solar power to power project.I hope you are considering using 
gas not diesel powered cranes and vehicles given their success on the sewer project thank you carolyn 
keatinge resident south laguna 

Comment Letter W9
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W9 Carolyn Keatinge 

Laguna Beach 

August 3, 2018 

General comments in favor of the Project are noted. This comment does not raise any specific objections 

regarding Draft EIR adequacy. Regarding power sources, the Project’s energy requirements are discussed 

beginning on page 3.0-31 of the Draft EIR and Appendix 10.1. While the EIR assumes the Project will utilize 

a conventional power connection to SDG&E, several alternative onsite power options have been 

evaluated, including natural gas turbines, fuel cells, solar, wind, and others. As specified by mitigation 

measure AQ-1, all diesel-powered construction equipment greater than 50 horsepower shall meet 

EPA-Certified Tier 4 emissions standards and other performance criteria to minimize diesel emission 

impacts. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Brian / Kathleen Knott   
elskel@aol.com  
9494222090  
31562 Catalina Ave., Laguna Beach 

Received 8/2/2018 17:49 

We as, S.C.W.D. users here in South Laguna, are in favor of the Doheny Ocean Desalination Project. As 
imported water becomes less abundant and more expensive, it is time for us to move forward with the 
desalination plant. This will protect us with a future water source. Brian and Kathleen Knott 31562 
Catalina Ave. Laguna Beach CA 92651 

Comment Letter W104/9/2024 Board Meeting 8-5 Attachment 2, Page 646 of 1710



Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W10 Brian and Kathleen Knott 

   Laguna Beach 

August 2, 2018 

General comments in favor of the Project are noted for the record.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Rebecca Mansfield 
rebeccamansfield79@yahoo.com 
435 881 5358 
33855 Diana Dr,Dana Point 

Received 6/18/2018 22:23 

I think it is a great idea, but for the benefit of the residents overlooking the facility - you would need to 
design it to be a pleasant view. Granted - the view is not great now, but it should be presented as a 
benefit to them, with drawings for their proposed view. Either really good looking buildings or a screen 
of vegetation, palm trees, etc. 
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South Coast Water District  June 2019 
 

Web Comment W11 Rebecca Mansfield 

Dana Point 

June 18, 2018 

Comments expressing support of the Project are noted for the record. This comment does not raise any 

specific objections regarding Draft EIR adequacy. Changes to aesthetics and visual character are addressed 

in detail in Section 4.1 of the Draft EIR. A series of visual simulations from key viewing areas depict the 

appearance of the Project and changes to the visual environment from several viewpoints during 

construction and operation. The EIR also requires a detailed screening plan to mitigate impacts and 

achieve screening and landscaping to soften the Project’s visual effects in this industrial area. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Elizabeth Meehan 
elizmeehan@gmail.com    
Dana Point 

Received 6/26/2018 0:16 

Regarding the salt extracted from the water, what will be its disposition? Will the removal of the salt 
upset the ocean's composition? 
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South Coast Water District  June 2019 
 

Web Comment W12 Elizabeth Meehan 

Dana Point 

June 26, 2018 

This comment does not raise any specific objections regarding Draft EIR adequacy. Removal of salt 

(saltwater intake) will not significantly impact ocean salinity. As described in Section 3.0 Project 

Description and Section 4.8 Hydrology and Water Quality, brine (salts) extracted from water will be 

returned to the ocean via a disposal system that will mix the brine with treated wastewater. Evaluation 

of this process in the DEIR and water quality modeling concluded that brine discharge would have no 

significant effects on background salinity, regardless of whether it is combined with other flows.  Such 

discharge is heavily regulated to ensure compliance with State planning and permitting requirements. See 

also response to comment S7-7. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Christopher Moore   
c.stephen.moore@gmail.com  
562-371-7474  
31441 Monterey St, Laguna Beach 

Received 7/23/2018 0:13 

I am 100% in support of desalination but this project could be bigger so we become a net exporter, and 
we need a nuclear power plant to power the desalination plant. 
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South Coast Water District  June 2019 
 

Web Comment W13 Christopher Moore 

Laguna Beach 

July 23, 2018 

Comments in support of the Project are noted for the record. Local power infrastructure was found to be 

capable of supporting the Phase 1 Project (up to 5 MGD), as discussed on page 3.0-33 of the DEIR. With 

the 15 MGD Regional Project demanding roughly three times the energy of the Phase 1 Project, additional 

offsite power line extensions would be required, and would be placed underground. Energy for the Project 

may be provided by alternate means including natural gas turbines and natural gas fuel cells. Power from 

SDG&E may be used to supplement these or other alternative energy sources that do not fully meet the 

Regional Project’s demand. The alternative power generation options are discussed in pages 3.0-33 

through 3.0-35 of the DEIR. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Stan Morgan  
stan2295@gmail.com  
949-499-2198   
Laguna Beach 

Received 6/27/2018 13:41 

I think it is a great idea. Count me as a supporter. 
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Doheny Ocean Desalination Project  
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South Coast Water District  June 2019 
 

Web Comment W14 Stan Morgan 

Laguna Beach 

June 27, 2018 

Comments in support of the Project are noted in the record. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Bennie F. Petty  
bbpetty@cox.net 
949 661-9781 
34702 CALLE LAS FLORES, CAPISTRANO BEACH, CA 92624 

Received 6/5/2018 21:30  

I believe we need this project now and especially for our future water needs. I wish it had ben built long 
ago. We can't change the past but we can move forward. BUILD IT ! 

Comment Letter W15
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South Coast Water District  June 2019 
 

Web Comment W15 Bennie F. Petty 

Capistrano Beach Resident 

June 5, 2018 

Comments in support of the Project are noted for the record. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Hal and Mary Schaffer 
Retired 
schaffer@csulb.edu 
949-973-4527 
23961 Tasman Bay, Dana Point 

Received 6/24/2018 20:00 

Reference: Comments for proposed desalinization facility in Dana Point, CA First of all, what a great idea 
for the SCWD. We wish to commend you on your forward thinking. As stakeholders, we have some 
questions which you will no doubt have answers for. Here are our concerns: 1. Since the proposed 
project site is located close to the ocean and adjacent to a flood control drainage to the ocean, what 
plans have you made in the event of a tsunami and or a five hundred year flood? 2. If we have a major 
power grid failure, what alternative power sources do you propose to have available? If diesel and/or 
solar supplemental power is available, how would they be protected from a tsunami or flood? 3.It 
appears that the proposed facility is across the flood control ditch to the South Orange County 
Wastewater Authority. What precautions are you taking to ensure that Cryptosporidium etc. is not in 
our drinking water system. 4. We are concerned about radioactive materials in our drinking water. Since 
we are approximately ten miles north of San Onofree Nuclear Power Plant which stores all of its waste 
on site and appears to be vulnerable to earthquake and tsunami. How are you planning to monitor our 
water and protect us from possible radioactive contamination? 

Comment Letter W16
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South Coast Water District  June 2019 
 

Web Comment W16 Hal and Mary Schaffer 

Dana Point 

June 24, 2018 

Comments in support of the Project are noted for the record. 

Draft EIR Section 4.8 Hydrology and Water Quality includes an analysis of coastal hazards, including 

tsunami and flood risk. Please note that 100-year flood hazard is the threshold of significance for CEQA 

purposes. The project proposes to raise the base elevation of the site to elevate the desalination plant 

above the 100-year flood zone. These changes will modify the flood plain and improve protection over 

existing conditions. See analysis beginning on page 4.8-32 of the Draft EIR.  Though not required by CEQA, 

the Local Hazard Conditions and Drainage Study includes a sensitivity analysis to evaluate flooding 

conditions under a 500-year storm event. Critical infrastructure at the project site would be designed to 

be floodproofed from a 500-year storm event (refer to Appendix 4.2.4 to the FEIR, which includes the 

Local Hazard Conditions and Drainage Study report).  

The Project site is subject to coastal hazards, including winter high surf and tsunami (DEIR page 4.8-36). 

Table 4.8-7 shows facilities that are most vulnerable to future coastal hazards through year 2100, 

accounting for projected rises in sea level. These facilities are well heads and pumps, which do not begin 

to see effects until year 2100. Tsunami impacts are addressed beginning on page 4.8-41 and conclude 

that, based on the tsunami event scenarios, the only impacted facilities are those below ground. These 

issues are addressed by mitigation measures HWQ-2 and HWQ-7. The coastal hazard analysis was clarified 

since the circulation of the DEIR, although fundamental significance conclusions were not changed (refer 

to Appendix 4.2.1, Coastal Hazard Assessment). Appendix 4.2.1, Tables 8.1 and 8.2, edits DEIR Tables 4.8-7 

and 4.8-8 to clarify and affirm the lack of significant coastal hazard impacts at DSB (although projected 

future Year 2100 worst-case coastal hazard levels are slightly higher for facilities located along the coast, 

as shown in Appendix 4.2.1 Tables 8.1 and 8.2, the DEIR conclusions do not change, and no significant 

impacts would occur with implementation, and in consideration of Project Design Features). 

As stated in page 3.0-33 of the DEIR, the District is continuing to evaluate power supply options that 

include SDG&E, an alternative power supply, or a combination of the two. Natural gas-powered turbines 

are being considered, which would provide an independent and reliable power source. The Project would 

include diesel backup generators which are standard for municipal water supply facilities. The desalination 

facility will include solar photovoltaic (PV) panels on flat rooftops where feasible and practical. Other 

alternative energy sources being evaluated include natural-gas turbines and fuel cells to maximize 

efficiency and minimize energy cost.  

Water quality is addressed in Section 4.8 Hydrology and Water Quality. This section identifies that all 

product water is heavily regulated and must meet or exceed State Water Resources Control Board 

(SWRCB) drinking water quality standards. The final “product” of the desalination facility would be 

distributed through the District’s existing water distribution system and therefore would be required to 

meet rigorous potable drinking water regulations as administered by the SWRCB’s Drinking Water 

Program. In addition, product water would be conveyed through various local and potentially regional 
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South Coast Water District  June 2019 
 

water conveyance systems, with most of the water ending up being treated at local wastewater treatment 

facilities following end-user consumption and subsequent discharge into the local sanitary sewer system.  

The San Onofre Nuclear Generating Station (SONGS) is now out of service and planned for 

decommissioning. Decommissioning is a well-defined Nuclear Regulatory Commission (NRC) process that 

involves transferring the used fuel into safe storage, followed by the removal and disposal of radioactive 

components and materials. Longer term, this process calls for reducing residual radioactivity to a level 

that supports termination of the NRC license. As such, the SONGS’ radioactive materials will not 

contaminate the Project’s waters.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Dave Schroeder 
chester.love1@gmail.com 
Dana Point 

Received 6/23/2018 20:15 

From information currently available, I completely support the proposed ocean water desalination 
facility & location. 
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South Coast Water District  June 2019 
 

Web Comment W17 Dave Schroeder 

Dana Point 

June 23, 2018 

Comments in support of the Project are noted for the record. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Michael Scott 
ajaxsurf@gmail.com 
Dana Point 

Received 6/20/2018 17:40 

I have a few questions I would like to raise at the meeting 
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W18 Michael Scott 

Dana Point  

June 20, 2018 

No specific comments on the Draft EIR are provided, and no significant environmental issues are raised. 

The Final EIR provides responses to oral comments made during the recorded public comment portion of 

the June 26, 2018 meeting on the DEIR.  However, the transcript of those oral comments do not include 

any comments by this commenter, and thus, no further response is required. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Aaron Simmons 
legopacific@gmail.com 
34842 Doheny Pl, Capistrano Beach 

Received 6/5/2018 15:41 

This entire project looks to be a boondoggle. It is an expensive experiment and ratepayers would object 
to it if the true benefits and costs were exposed. Even if the experiment runs flawlessly, the project will 
have negligible impact on overall reliability. The entire project should be abandoned. 
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South Coast Water District  June 2019 
 

Web Comment W19 Aaron Simmons 

Capistrano Beach 

June 5, 2018 

Comments in opposition to the Project are noted for the record. This comment does not raise any specific 

objections regarding Draft EIR adequacy and does not raise any significant environmental issue.  

Regardless, South Coast Water District has published studies regarding water reliability and desalination 

costs, which are available on its website, at www.scwd.org/desal under “Technical Library.”1  

 

                                                             
1  http://scwd.org/depts/engineering/projects/water_supply_projects/oceandesal3/technical_library/default.htm (accessed 

May 6, 2019). 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Bob and Betsey Unger   
bob@platterivercapital.com   
#3 Lagunita Drive, Laguna  

Received 6/28/2018 13:10 

I am opposed because any invasion into our ocean is not acceptable.. I know there is also a very large 
project going in south of calfornia in Mexico 
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South Coast Water District  June 2019 
 

Web Comment W20 Bob and Betsey Unger 

Laguna Beach Resident 

June 28, 2018 

Comments in opposition to the Project are noted for the record.  

The EIR analyzes potential impacts of the Project on several environmental resources relating to the ocean 

and beach, including aesthetics (Section 4.1), biological resources (Section 4.3), hydrology and water 

quality (Section 4.8), and recreational facilities (Section 4.12).  The EIR concludes the Project will have no 

significant unavoidable impacts with respect to these resources. 

Additionally, the EIR considers the potential cumulative impacts of the Project with other projects in 

Section 4.0.4, Cumulative Impacts Analysis, and within analysis of impacts for each resource category. The 

cumulative impacts analysis considers potential environmental impacts of past, present and probable 

future projects, in combination with the proposed Project. Table 4-1, Cumulative Projects, describes other 

projects that could result in cumulative impacts when combined with the Project, focusing on the local 

onshore cumulative environment as well as the regional offshore environment. The EIR concludes the 

Project will have no significant unavoidable cumulative impacts. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

David L Whitaker   
davewhitaker@cox.net   
31532 Valido Rd, Laguna Beach 

Received 7/1/2018 17:22 

I am in full support of the Doheny Ocean Desalination Project. I am glad we are moving forward with the 
project. The only concern I have is that we don't use its capacity for allowing more housing growth - it 
should be used to backup and support for current housing in times of drought. 

 

Comment Letter W21
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South Coast Water District  June 2019 
 

Web Comment W21 David Whitaker 

Laguna Beach 

July 1, 2018 

Comments in support of the Project are noted for the record. Section 4.9 of the EIR analyzes the 

compatibility of the Project with local and regional land use plans, including the Project’s ability to serve 

projected population growth for the area. Growth-inducing impacts are discussed in Section 6.3 of the 

Draft EIR. See Response O2-1. The EIR concludes the Project will have no significant unavoidable impacts 

on these resource categories. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Bendush William  
bbendush@icloud.com 
9494939192 
3 Monarch Cove, Monarch Beach 

Received 6/25/2018 15:52 

What a great idea, I fully support it! The population of California keeps growing. We can not meet the 
states water needs by conservation alone. We need to develop new sources such as this. If it means our 
rates go up, I'm still all for it. 

Comment Letter W22
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South Coast Water District  June 2019 
 

Web Comment W22 Bendush William 

Monarch Beach 

June 25, 2018 

Comments in support of the Project are noted for the record. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Bobby Young 
by4golden@yahoo.com    
Capistrano Beach 

Received 8/3/2018 10:28 

How will the Desal project affect the Joint Regional Water Supply System water quality? Will more 
flushing be required, similar to when SONGS went off-line, due to slower turnover and longer detention 
time? 

Comment Letter W23
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W23 Bobby Young 

Capistrano Beach 

August 3, 2018 

This comment does not raise any specific objections regarding Draft EIR adequacy. Please refer to 

Response L3-1, which addresses potential impacts to the Joint Regional Water Supply System.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Chris Zamoscianyk   
czammail@gmail.com  
San Juan Capistrano 

Received: 6/30/2018 18:58 

I think it is important for the desal plant to have the intake tube buried in the sand so as not to disturb 
sealife. 

Comment Letter W24
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W24 Chris Zamoscianyk 

San Juan Capistrano 

June 30, 2018 

This comment does not raise any specific objections regarding Draft EIR adequacy.  As identified in the 

Draft EIR (Table 3-5, page 3.0-20), the intake slant wells are estimated to be buried between 74 and 

130 feet below the sea floor and will avoid impacts to the sea bottom and marine environment. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Patricia Martz 
California Cultural Resources Preservation Alliance, Inc. 
p.martz@cox.net 
9495596490 
1 Songsparrow, Irvine 

Received 6/16/2018 20:24 

I reviewed the cultural resources report and the cultural resources section in the Draft EIR. I concur with 
the findings, recommendations and Cultural Resource Mitigation Measures except for the 
recommended treatment of CA-ORA-1337/H Serra Railroad Depot. It is adjacent to the South Site and 
the treatment should be changed from no further work to avoidance as there is potential for buried 
historic artifacts. This should be included in the cultural resources mitigation measures. 

Comment Letter W25
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W25 California Cultural Resources Preservation Alliance, Inc. 

Patricia Martz 

June 16, 2018 

Thank you for your review of the cultural resources analysis. Based on the project footprint and location 

of CA-ORA-1337, the Draft EIR concludes that the Project will not have direct or indirect significant and 

unavoidable impacts on this or other historical resources. CA-ORA-1337 is outside of the Project’s area of 

disturbance, as CA-ORA-1337 is located within the existing railroad right-of-way (ROW). The Project raw 

water conveyance line is planned within Las Vegas Street, using trenchless construction to run beneath 

the railroad ROW. Mitigation Measure CUL-2 requires that, prior to construction, the District (or its 

designee) shall retain a Cultural Resource Specialist (CRS) that meets the minimum qualifications of the 

U.S. Secretary of Interior Guidelines (NPS 1983). The CRS shall be present during initial deep excavations 

for pipeline trenches, vaults and desalination facility structures that penetrate below native ground 

surface. The CRS and the Construction Manager shall have the authority to halt construction if previously 

unknown cultural resource sites or materials are encountered. As such, the Project would avoid impacts 

associated with CA-ORA-1337 without any additional mitigation measures.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Dr. Tom Williams 
Citizens Coalitions for A Safe Community 
ctwilliams2012@yahoo.com 
3235289682 
4117 Barret Road, Los Angeles 

Comments & Requests all formatting has been removed...please provide direct email address for 
submission of formatted file... DATE: August 6, 2018 TO: South Coast Water District Attn: Mr. Rick 
Shintaku, PE â€“ Acting General Manager, District Engineer 31592 West Street, Laguna Beach, CA 92651 
949-499-4555 http://scwd.org/contact/directory/acting_general_manager_chief_engineer.htm 

Uploaded to Comments: 
http://scwd.org/depts/engineering/projects/water_supply_projects/oceandesal3/environmental_docu
ments/draft_eir_comment_form.htm  

FROM: Dr. Tom Williams, Sierra Club, Angeles Chapter, Water Comte. Senior Techn. Adviser, Citizens 
Coalition for A Safe Community 4117 Barrett Rd. La, Ca 90032-1712 323-528-9682 
ctwilliams2012@yahoo.com  

SUBJECT: Doheny Ocean Desalination Project: Draft Environmental Impact Report (EIR) State 
Clearinghouse No. 2016031038 RE: Comments on DEIR Thank you for the opportunity to review the 
proposed Project and the current Environmental Impact Report, and lengthy appendices. Our review as 
provided in the following comments indicates that the EIR is inadequate and incomplete and is of low 
quality. The current DEIR must be revised and recirculated General Comments Desalination would 
provide a reliable, drought-proof and locally controlled safe water supply, but like imported water uses 
reduces the providers concerns regarding the natural water resource constraints and dependencies for 
the area's existing water resources (e.g., groundwater/rainfall/runoff-recharge compared to imports 
from he Colorado or the Pacific). If implemented, the Doheny Ocean Desalination Project could provide 
high quality, locally controlled and drought-proof water supply while protecting parts of the 
environment. Currently, South Coast Water District imports 85 to 100 percent of its drinking water, 
causing vulnerability during droughts, supply shortages and potentially during natural disasters and has 
given up on groundwater and rainfall. Doheny facility with advanced slant wells for intakes is more 
environmentally considerate than other methods but may adversely affect shallower, fresher 
groundwater. Current groundwater computer modeling does not address impacts on inland 
groundwater moving westerly/seaward. No adequate evaluation is available regarding power use for 
wedge-wire piped intake compared to well draw. Nanno-/Micro-marine life is protected by wedge wire 
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pipe intakes which are also used as well screens drawing water from beneath the ocean floor because of 
their power requirements (kw/gal). The entire CEQA document, the applicant, and preparers appear not 
to have resolved whether the document is for the Local Project, only or both the Local and Regional 
Projects. Some Local elements appear to be capable of serving both levels of service. Intake wells/pipes 
would extend toward the Newport-Inglewood Fault Zone, and Dana Point may be a remnant fault block 
related to this fault zone. Further geophysical/ground movement (0.1-0.6in) and seismic (-2 - 4 RM) 
monitoring should have been implemented for locating seismic activities as the imported water 
reliability is involved with seismic risks and activities. Less than 1/2 page of setting and assessment for 
Environmental Justice with a 40,000 resident and 1000 businesses service area appears totally 
inadequate. Various mentions of economics, finance, costs, and funding for Local and Regional Projects 
and for businesses and tourism require further, adequate, and complete financial/economic impact 
report, including rate structures and rate payers charges. SPECIFIC COMMENTS Format: Copy of DEIR 
text with highlight with comments on DEIR text. 0.0 NOA The Local Project, product water storage tank 
(5 MG rather than 1.6 MG) distribution system that would feed into the Districtâ€™s local distribution 
system depending on plant capacity and District demands, other adjacent local and regional 
transmission pipelines that are located adjacent to the site. Preparers do not know or provide 
differences between transmission and distribution systems. Provide delineation of Regional, District's, 
local, and "Non-Local" pipes, lines, distribution, and transmission systems. conveyed entirely using 
existing District and local infrastructure with no off-site improvements other than a short connection to 
the Districtâ€™s existing local transmission lines Preparers do not know or provide differences between 
District and "Local" "infrastructure" and "local transmission lines (=pipes). appurtenant facilities (e.g. 
pump stations, valves and metering) all construction, operation and maintenance activities associated 
with all Project facilities. Use of "all" suggests including both Local" and "Regional" Project facilities. 
Clarify and revise. 0.0 NOA The Regional Project, if pursued at a later date, could result in unavoidable 
significant impacts, although this is speculative at this time due to lack of Regional Project details. 
Continuing references to the "Regional Project" distracts and confuses public reviewers and may 
become basis for claiming "Program Assessment" at a later date. The DEIR does not clearly separate 
"Local" and "Regional" projects and thereby confuses and renders incomplete the current and future 
CEQA considerations. The current DEIR must be revised to clearly restrict all considerations to the Local 
Project, and clearly identify where any facility is suitable for expansion as part of a larger Regional 
Project. Remove all references of "regional" project and clearly state the need for a new Project EIR at a 
later date. 1.0-3/1 The proposed Project aims...to secure water supply reliability by developing a 
drought-proof, hydrologically independent, water...to meet the service area demands at either a local or 
regional scale. The Phase 1 project capacity (up to 5 MGD) would help meet the service areaâ€™s water 
demands at a local scale.... For the potential future Regional Project (up to 15 MGD), SCWD would look 
to involve regional partners which would expand the service area of the facility and would help meet the 
water demands at a regional scale...reducing the need for imported water... ...improving overall regional 
supply reliability. The District only intends to pursue permitting and construction of the Phase 1 Project 
(up to 5 MGD) at this time. Inconsistent use of Phases and Scenarios is confusing and distracting as they 
are not clearly defined and explained at first usage and consistently thereafter. Either remove or 
consistently use in a revised DEIR. The DEIR does not clearly separate "Local" and "Regional" projects 
and thereby confuses and renders incomplete the current and future CEQA considerations. The current 
DEIR must be revised to clearly restrict all considerations to the Local Project, and clearly identify where 
any facility is suitable for expansion as part of a larger Regional Project. Remove all references of 
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"regional" project and clearly state the need for a new Project EIR at a later date. 1.0-3/2 ....In addition 
to Project-level analysis for Phase I, this EIR also functions as a Program EIR...providing a programmatic 
level analysis of a potential future Regional Project of up to 15 MGD....SCWD only intends to seek 
regulatory permits and approvals for the Phase I Project at this time, as there are no Regional Project 
partners in place, and specific Regional conveyance facilities are dependent on Regional Partners and as 
such cannot be identified at this time. A Program EIR is also appropriate, in that it evaluates a phased 
public works project where SCWD may implement one or more options, and in that it evaluates a broad 
range of implementation options to accomplish SCWDâ€™s Project objectives. The DEIR does not clearly 
separate "Local" and "Regional" projects and thereby confuses and renders incomplete the current and 
future CEQA considerations. The current DEIR is a confused mess of Project and Programmatic DEIR for 
the Local and Regional Projects. The current DEIR must be revised to clearly restrict all considerations to 
the Local Project, and clearly identify where any facility is suitable for expansion as part of a larger 
Regional Project. Remove all references of "regional" project and clearly state the need for a new 
Project EIR at a later date. Mixing discharge brine with treated sewage for outfall destroys "freshwater" 
(=treated sewage with TDS of < 35ppt...from 60ppt 30 > 45 30 > 38ppt 30 = 1 part brine 3 parts seawater 
The DEIR does not discuss the project's effects in the service area including Environmental Justice and 
Growth Inducements and no hydraulic model is provided for the service areas. The proposed project 
would be important to supplying lower elevations (2.5 RM and 
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comments W26   Citizens Coalitions for a Safe Community 

         and W27   Dr. Tom Williams 

The comments submitted are addressed in responses to Letter O4 (Sierra Club). 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

James Schad 
Doheny Village Merchants Association member  
emjackdad@gmail.com  
949-315-5653  
34190 Sepulveda Avenue, Dana Point  

Received 8/4/2018 0:42 

In general, I like the idea of the desal plant and it's location in Dana Point. What I don't like is the fact 
that the Doheny Village Merchants Association (DVMA) have had little to no contact regarding this 
project, while Capo Cares seem to be intimately involved. Contrary to popular belief, Capo Cares does 
not speak for Doheny Village and DVMA, and at times Doheny Village and DVMA are not in favor of 
issues that Capo Cares supports in Doheny Village. DVMA meets regularly and has been working with 
Dana Point to re-write some zoning, use and code issues that affect Doheny Village. I would like to work 
with your representatives and the community to share thoughts on the desal plant. One main point 
would be to see if we could work together to improve beach access from the Las Vegas Avenue area to 
Doheny Beach. This would require a working relationship between SCWD, Cal Trans, Coastal 
Commission, etc. Please contact me at your convenience if you are interested in sharing ideas. Thank 
you for the opportunity to share my thoughts. 

 

Comment Letter W28
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W28 Doheny Village Merchants Association (member) 

James Schad 

August 4, 2018 

Comments of general support for the Project are noted for the record. The District welcomes input and 

comments from DVMA and other organizations, as public input and participation are central to the CEQA 

review process. Note that DVMA was included in the invitations to the original NOP scoping meetings and 

Draft EIR public meeting. In response to this comment, District staff reached out directly to the commenter 

and offered to meet to discuss DVMA concerns. 

With respect to beach access, Section 4.12 of the Draft EIR evaluates the potential impacts to existing park 

and recreation facilities caused by Project construction and provides mitigation to minimize Project-

related impacts. While the EIR evaluates only the Project components as proposed, enhanced coastal 

access is strongly supported by the California Coastal Commission, State Parks, Orange County Parks and 

the City of Dana Point’s Local Coastal Program. Through the encroachment permit process with the City 

of Dana Point and State Parks, the District may provide further community enhancements beyond what 

is required by CEQA.  
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Ray Hiemstra 
Orange County Coastkeeper 
ray@coastkeeper.org 
7148501965 
3151 Airway Ave. Suite F-110, Costa Mesa 

Received 8/6/2018 16:56 

I have submitted our comments directly to Ms. Morgan as this comment form lacks the ability to include 
attachments. 
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W29 Orange County Coastkeeper 

Ray Hiemstra 

August 6, 2018 

Please see responses to Letter O3. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Tim O'Connor 
R&R Technologies, Inc./Biosphere Carbon Group LLC 
tim@biospherecarbon.com    
Dana Point  

Received 6/25/2018 19:48 

June 25, 2018 Board of Directors South Coast Water District Mr. Bill Green, Mr. Wayne Rayfield, Mr. 
Douglas Erdman, Mr. Denis Erdman, and Mr. Rick Erkeneff Re: Dana Point Desalination Plant Gentlemen, 
The desal project in Dana Point seems to be gathering steam! Speaking of steam, we at R&R, after 
several meetings with yourselves and a site visit a late last year, are wondering if you are still 
considering powering the plant with steam created by renewable energy? As you may know, the State of 
California has closed all of the wood fired boilers in the State that process crop waste for commercial 
growers, leaving farmers with few options to dispose of the millions of tons of organic material building 
up throughout the State. The point is that there are tons of organic waste available which could serve as 
feed stock to power the DP plant, and using proper feedstock create an alternative revenue stream 
could be created in the form the high-grade USDA certified Biochar to offset the cost of the plant. See: 
https://www.youtube.com/watch?v=htc_SVhGoDU). Biochar introduced to soil has been shown to cut 
water usage by 30%-50%, increase crop yields, and remediate and enrich soils. We are presently working 
with a few of the large nut growers and fruit farmers in CA and the demand for Biochar in on the 
riseâ€¦in California and world-wide and we are in the forefront of that industry. Using our patented 
technology to power the desal plant is in lock-step with the environmental benefits to slant drilling, 
saving millions of sea creatures and would create several other benefits: â€¢ Create the necessary 
energy to operate the plant, independent of SDG&E. â€¢ Create alternative revenue streams in the form 
of excess power, tipping fees, sales of biochar (another place we can assist) â€¢ Cut water usage by 
initiating City-wide biochar awareness and usage â€¢ Create Carbon Credits through using clean 
technology â€¢ Help address drought problems and organic waste problems via biochar â€¢ Staying well 
within air quality standards We hope you will still consider our proposal as a power option for the plant 
and would be happy to meet again to discuss in more detail as the project progresses. Sincerely, Tim 
Oâ€™Connor VP. R&R Technologies Inc 
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W30 R&R Technologies, Inc./Biosphere Carbon Group, LLC 

Tim O’Connor 

June 25, 2018 

For purposes of analysis, the Draft EIR assumes that the Project will be powered conventionally via 

connection to expanded SDG&E infrastructure. However, alternative power sources are identified in the 

Draft EIR in Section 3.0, Project Description. The District continues to pursue alternative power supply 

options, although steam energy is presently not under consideration (the Draft EIR notes the power supply 

study conducted for the Project, on pages 3.0-33 through 3.0-35, and rationale for currently planned 

power supplies). 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Norris Brandt 
San Juan Basin Authority  
norris.brandt@sjbauthority.com  
949.293.6236 
South Orange County 

Received 8/6/2018 0:44 

San Juan Basin Authority's comment letter is being sent via email to Rick Shintaku, Acting General 
Manager. 

Comment Letter W31
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W31 San Juan Basin Authority 

Norris Brandt 

August 6, 2018 

Please see responses to Letter L6. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

Katie Day 
Surfrider Foundation 
kday@surfrider.org 
Dana Point, CA 

Received 8/6/2018 18:21 

Dear Sonja Morgan, The Surfrider Foundation (Surfrider), on behalf of our 20 California based chapters, 
including the South Orange County Chapter, hereby respectfully submits these comments on the South 
Coast Water Districtâ€™s â€œDoheny Ocean Desalination Project Draft Environmental Impact 
Reportâ€� (DEIR). Surfrider is a non-profit 501(c)(3) organization that is dedicated to the protection and 
enjoyment of our ocean, waves, and beaches through a powerful activist network. Surfrider would like 
to commend South Coast Water District (SCWD) for following the ocean desalination recommendations 
established by the 2015 amendments to the State Water Resources Control Board California Ocean Plan, 
developed to better protect the surrounding marine and coastal environments. These include the use of 
subsurface intakes and the discharge of brine through dilution and co-mingling with wastewater that 
would already be released through established ocean outfalls (III(M)2(d)2(A)). Surfrider would also like 
to commend SCWDâ€™s decision to have the plant use small scale production (5 MGD potable water), 
and be publicly owned and operated. Surfrider supports, in concept, the proposed design and 
operations elements of the project. However, though the general methods of the proposed desalination 
plant are admirable, Surfrider would like to stress the importance of fully maximizing water recycling 
and conservation before investing in ocean desalination. We understand that increased conservation 
and recycling efforts will not meet the project goal â€œ[t]o create a drought-proof, hydrologically 
independent, reliable and high-quality source of potable drinking water for the Districtâ€œ without 
more political action on direct potable reuse, yet enhanced conservation and recycling will reduce the 
estimated amount of potable drinking water needed for the District. Additionally, Surfrider is concerned 
that the DEIR does not adequately address mitigation for increased greenhouse gas emissions or assess 
impacts from coastal hazards including sea level rise. These concerns, and others, are addressed in more 
detail below. 1. Failure to maximize water conservation efforts and accurately estimate water needs 
Currently, SCWD permits city owned properties to use expensive and scarce potable water for 
landscaping and other outdoor water uses. Stronger conservation requirements must be implemented 
before exposing ratepayers to increased costs from desalination construction and operations. One such 
method is to transition all city owned landscaping from grass lawns or non-native plants to Ocean 
Friendly Gardens. The principles of Ocean Friendly Gardens include maximizing the extent of permeable 
areas, using native plants, promoting water retention, and irrigating with recycled water, among others. 

Comment Letter W32
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These conservation efforts could save a significant amount of potable water, reducing the estimated 
District water needs. Additionally, SCWDâ€™s analysis of District water needs does not account for the 
newly mandated water conservation requirements established by California state Assembly Bill 1668 
and Senate Bill 606, which mandate a 20 percent reduction in water use, and a per capita indoor water 
use maximum of 55 gallons per day through 2025, ratcheting down to a 50 gallon per day maximum by 
2030. These bills also mandate urban water retailers to establish a state approved annual water use 
objective for indoor and outdoor water use limits, taking into consideration water availability and 
vulnerabilities. Accurate estimates of water use are necessary for the adequate review of the ability of 
the proposed plant and alternatives to meet the regionâ€™s water needs. The 2016 OC Water Reliability 
Study estimated that the regional water needs would be between 3.2 MGD and 4.5 MGD by 2040, yet it 
is not clear what estimate the agency used for the per capita daily water use in these scenarios. If these 
long term water conservation mandates were not considered in â€œScenario 1â€�, the actual water 
need may be significantly lower than the current estimated gap of 4,400 AFY (3.9 MGD). 2. Failure to 
maximize the use of water recycling The regionâ€™s recycled water infrastructure and use is far from 
maximized. The SCWD water recycling facility has the capacity to produce 1,350 AFY of recycled water, 
yet only 800-850 AFY are provided. This discrepancy is due to the lack of supporting infrastructure to 
transport recycled water to users. Surfrider recommends that at the bare minimum, SCWD complete the 
recycled water expansion program to result in 100% build out of available recycled water, prior to 
constructing an ocean water desalination facility, instead of the current plan to complete the recycled 
water expansion program by 2030. 3. Inaccurate calculation for carbon neutrality Surfrider commends 
SCWDâ€™s intention to make the proposed desalination plant carbon neutral; however, the calculation 
for obtaining carbon neutrality from proposed plantâ€™s greenhouse gas emissions may be inaccurate. 
For other desalination plants, such as Poseidon Water LLCâ€™s Carlsbad facility, a one to one reduction 
in imported water was not sufficient mitigation to achieve carbon neutrality. This is because of a 
contractual agreement with between the California Department of Water Resources and the Municipal 
Water District (MWD) which prohibits desalinated water from reducing MWDâ€™s State Water Project 
entitlements. The same prohibition applies to the proposed Doheny plant. Surfrider recommends the 
use of onsite renewable energy to the maximum extent feasible. To truly obtain carbon neutrality for 
the fully operating plant, SCWD must calculate and mitigate the plantâ€™s complete greenhouse gas 
emissions, and not just the net incremental project emissions. Additionally, to adequately prepare 
ratepayers, Surfrider would like to highlight the necessity to include the cost of emissions mitigation in 
the estimation of post-construction SCWD water rates. 4. Necessity to conduct sea level rise 
vulnerability assessment using H scenario The Ocean Protection Councilâ€™s draft State of California 
Sea Level Rise Guidance: 2018 Update recommends that, â€œFor highly vulnerable or critical assets that 
have a lifespan beyond 2050 and would result in significant consequences if damaged, the H scenario 
(extreme projection) should also be included in planning analyses.â€� Since the proposed project will 
act as a main water source for the region, this facility and necessary supporting infrastructure will meet 
the description of critical infrastructure. As the DEIR currently stands, there is no reference to a sea level 
rise vulnerability assessment using any of the necessary climate change scenarios (RCP 2.5, RCP 8.5, or H 
), or consideration of other coastal hazards. A thorough sea level rise vulnerability assessment should 
consider wave runup, tidal impacts, increased frequency and magnitude of coastal hazards, and fluvial 
flooding. This sea level rise vulnerability assessment should also consider impacts to supporting 
infrastructure and access roads, including electricity distribution, potable water distribution, brine and 
wastewater pipelines, and influence on development in nearby coastal hazard areas. 5. Necessity to 
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assess cumulative impacts SCWD must assess the cumulative environmental impacts that would occur 
as a result of this desalination facility and accompanying structures, as well as other proposed 
developments sited in the project area, which currently include a boatyard storage facility, the Dana 
Point Harbor Revitalization Project, and the San Juan Watershed Project, among others. These additional 
developments are likely exacerbate stresses to the coastline, marine wildlife, and coastal water quality, 
beyond what has been identified in the DEIR. Finally, Surfrider would like to request additional 
mitigation measures for recreation impacts. This includes the expansion of REC-1 to include local 
recreation non-governmental associations in addition to the stated â€œaffected recreational 
agenciesâ€� when conducting consultation, and the implementation of a multi-year monitoring program 
to determine if surfing waves are negatively impacted by hydro-geomorphology changes as a result of 
subsurface intake pipes. The Surfrider Foundation appreciates the opportunity to provide these 
comments on behalf of our 20 California based chapters. Sincerely, Katie Day Staff Scientist, Surfrider 
Foundation Mandy Sackett California Policy Coordinator, Surfrider Foundation 
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Response to Comments 

 

South Coast Water District  June 2019 
 

Web Comment W32 Surfrider Foundation 

   Katie Day 

August 6, 2018 

Please see responses to Letter O6. 
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Public Comment Letters 

P1 Rowena Anderson 
P2 Harold Breen 
P3 Dan & Penny Elia 
P4 Kathy Hartl 
P5 Gillian Martin 
P6 Ann Mintie 
P7 Nick Skoularikis 
P8 David Whiting 
P9 Dr. Tom Williams 
P10 Betty Youndt 
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Comment Letter P1

1
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Letter P1 Dana Point 
  Rowena Anderson 

(undated) 

Response P1-1 

Refer to the Draft EIR Section 4.8, Hydrology and Water Quality, which notes the existing surface water 
quality at Doheny State Beach (DSB) and associated ongoing monitoring programs. The water at this 
location is also closely monitored due to its public use for recreation, ensuring that it is safe enough for 
human contact. Further, source water monitoring will be continuously performed to ensure water health 
and quality. Brine, a by-product of seawater desalination, will be combined with wastewater flows within 
the existing outfall pipe which discharges in the ocean, and would not affect water quality at DSB. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

From: harold breen [mailto:hacksaw.dood@cox.net] 
Sent: Monday, August 06, 2018 4:59 PM 
To: Jody Brennan <jbrennan@scwd.org> 
Subject: harold Breen 
 
Harold Breen 
34862 Calle Loma,  
Capistrano Beach, CA 92624 
(310) 486-2358 
FAX (866) 469-7016 
Email: hacksaw.dood@cox.net 
August 6, 2018 
 
District Board 
South Coast Water District 
Via email: Jody Brennan, Exec. Assistant to General Manager jbrennan@scwd.org 
 
Dear Board Members: 
 
My wife and I live in Dana Point and we are SCWD customers. SDGE is our provider for electric 
power. 
 
I have reviewed large sections of the Draft Environmental Impact Report for the Doheny Ocean 
DeSal Project (the DeSal). I have also reviewed the 2006 MRW Report on Assessment of 
(electric) Power Options. I have also read the 2007 GHD report, Power Supply Analysis. 
 
It appears the writers of the GHD Analysis lean toward a plan for the District to create or lease 
an on-site natural gas powered electric generating station with SDGE back-up or a plan to hook-
up to SDGE more or less permanently and buy electricity at $0.12/kWh moving up to a 
forecasted rate of $0.15 by 2031 and up to $0.20/kWh by 2041. See GHD 
Analysis, p. 20-22. 
 
In the DEIR, Project Description, p. 3.0-32 the total Estimated Energy Use is 15.61 kWh/kgal 
(per gallon). That is 15,610 watts per hour, which gets 1000 gal. of water. 
 
15,610 Whour X 24 hours = 374,640 watts a day. 
 
374,640 W per day X $0.12 SDGE prices = $44,956.80 a day. 
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364 days X $44,956.80 = $16,409,232 
 
For 15 years, the number is: $246,135,000 
 
We live in a dense urban environment in this part of South OC. The GHD analysts did a good 
job of considering a large solar array, but quickly moved on to other options and possible 
solutions. They missed one very significant option. A serious plan to encourage the 40,000 
residents, mostly homeowners, to go solar and install roof-top solar panels. The District can do 
this by, in a way similar to the tiering water uses/charges, give homeowners a 5% lower water 
bill (continually moving higher) when they install solar. The District will have and has at this 
moment considerable leverage with SDGE in negotiating rates and terms with SDGE. Part of 
this would be to improve the terms for home owners who are installing solar equipment to get 
better terms on excess electricity sold to SDGE. The Water District and SDGE and 
others can also help with work with lenders to make getting solar easier and quicker and at 
slightly lower interest rates. Many other water districts and cities could come on board with 
similar efforts and plans. There is strength in numbers; but these ideas need leadership. Solar 
always cuts down pollution, here in D.Pt. and elsewhere; like sulfur dioxide and nitrous oxide. In 
general, the DeSal directly and indirectly will be generating millions of tons of CO2 (in time, 
billions of tons) and other polluting gases. California wants to do this, and has led the nation on 
reducing greenhouse gases from cars and trucks and other initiatives. 40,000 D.Pt. residents 
and citizens and businesses can participate in these goals in a very large way with non-polluting 
solar panels throughout all the cities and neighborhoods of the Water District. All of this could 
spread quickly throughout Orange County, with little nudges, here, then there. 
 
Good luck and planning on this project, 
 
Harold Breen 
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Letter P2 Harold Breen 
Capistrano Beach 
August 6, 2018 

Response P2-1 

Comments regarding the Project’s energy usage, potential energy costs and alternative power supply 
analysis are noted for the record. 

Response P2-2 

Comments recommending District-sponsored solar incentives to customers are appreciated. In general, 
the expansion and diversification of alternative energy sources will benefit south Orange County and help 
reduce greenhouse gas emissions. See Section 4.6 of the Draft EIR for information regarding the Project’s 
projected GHG emissions and mitigation strategies. 
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August 6, 2018 
 
South Coast Water District 
31592 West Street 
Laguna Beach, CA 92651-6907 
 
Re: Draft Environmental Impact Report for the  
 Doheny Ocean Desalination Project 
 STATE CLEARINGHOUSE NO. 2016031038 
 
The following comments are submitted as long-time residents and concerned 
environmental advocates of South Laguna, as well as customers/ratepayers of the 
South Coast Water District (SCWD) for over three decades. Since annexation of South 
Laguna by the City of Laguna Beach in 1987, we have been unable to participate in the 
election of the District’s Board of Directors, yet have participated robustly in board 
meetings and attempts to assist SCWD with the critical, much needed and required 
component of water conservation, which they seem unable to come to grips with, thus 
are set on a course to force desalination on its customer and ratepayers.  We have also 
attempted to create a partnership between the District and the City of Laguna Beach 
Water Quality Department, but have been unsuccessful in these attempts as well.  With 
the issue of water conservation at the forefront of any discussion about desalination, we 
strongly oppose SCWD pursuing a desalination facility of any type or scope until all 
existing and potential conservation remedies have been not only explored, but 
implemented. 
 
As a long-standing member of the Sierra Club, we will defer to their Water Committee 
on the majority of comments to this DEIR, but felt strongly we needed to personally 
address 1) Conservation, 2) Cumulative Impacts, and 3) Site Overview and Permit 
Consolidation. 
 
1. CONSERVATION 
 
SCWD has done little to assist the areas that it serves with conservation, thus the 
supposed need for desalination to fulfill the areas’ water needs.  As has been stated in 
many emails and during public comment, we understand that SCWD is in the business 
of making a profit from water use.  SCWD has little interest in curtailing water waste 
because there is no profit in this conservation effort.  The San Diego Regional Water 
Quality Control Board recently issued the results of an audit as briefly described below 
using the City of Laguna Beach’s audit as an example:  
 
In January 2018, the California Regional Water Quality Control Board, San Diego 
Region (San Diego Water Board) conducted an audit of the City of Laguna Beach (City) 
Jurisdictional Runoff Management Program (JRMP), an element of the Municipal 
Separate Storm Sewer System (MS4) program.  
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The purpose of the audit was to assess if the City is implementing its storm water 
management program in compliance with the requirements of the San Diego Water 
Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-0001 (Regional 
MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. 
A Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b 
of the Regional MS4 Permit, requires an active and effective implementation of the 
following Regional MS4 Permit provisions:  

• • II.B.3 Water Quality Improvement Strategies and Schedules;  
• • II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• • II.E.1 Legal Authority Establishment and Enforcement;  
• • II.E.2 Illicit Discharge Detection and Elimination (IDDE);  
• • II.E.5 Existing Development Best Management Practice (BMP) Implementation   

and Maintenance;  
• • II.E.6 Enforcement of Legal Authority;  
• • II.E.7 Public Education and Participation; and  
• • II.F.2 JRMP Document Update of provision II.E.  

 
As a result of this audit, the Regional Board found that not only SCWD’s entire service 
area, but the entire County of Orange failed in the majority of categories audited.  
Attached is a zip file of the entire audit for SCWD Board review.  This audit was sent to 
Rick Shintaku, Acting General Manager of SCWD, when it was first released, but there 
was never any response to the content of this important audit, nor any action taken to 
help improve water conservation.  Water waste continues on a daily basis while SCWD 
continues to profit from this very waste, all the while declaring an urgent need for 
desalination. 
 
2. CUMULATIVE IMPACTS 
 
The following paragraph from the DEIR identifies why a careful scrutiny of cumulative 
impacts is so critical to this project.   
 
Most of the vacant land that presently exists in the planning area is designated for 
industrial and open space uses along San Juan Creek. The General Plan would also 
result in the development of over 3 million square feet of commercial, industrial and 
public facilities, which represents a 35 percent increase over existing conditions. These 
increases in land use intensity will create long-term effects such as increased energy 
use, loss of nonrenewable resources, and increased vehicular traffic on roadways. 
Some are considered to be irreversible, especially impacts to air quality. 
 
The District has identified the need to prepare a comprehensive Development Plan for 
the San Juan Creek Property, however there has not been any attempt on the part of 
the District to complete this plan thus far. Furthermore, utilizing an outdated EIR from 
2002 is not acceptable given the new threats to natural resources based on Climate 
Change and Sea Level Rise.   
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The mere mention of “potential future uses” does not adequately define those potential 
future uses that could and would impact the proposed desal project.  See attached site 
overview which will be addressed in more detail later in these comments. 
 
Providing just a listing of the other impacts/projects in the surrounding vicinity is not 
adequate.  Listed below are just some of the issues related to cumulative impacts that 
have not been taken into account by the District in this DEIR.  This is far from a 
complete list, but it is the responsibility of SCWD to thoroughly analyze ALL cumulative 
impacts. 
 
• Boat and R/V Storage 
 
This was a proposal that went as far as being agendized at a 2016 California Coastal 
Commission (CCC) hearing, only to be withdrawn at the very last minute at great cost 
to the ratepayers of SCWD by Andy Brunhart, General Manager at the time.  Any 
notion about including a boat and R/V storage facility on this acreage should be more 
carefully analyzed given all of the other plans SCWD has for this 30 acres.  According 
to a meeting held with Andy Brunhart, Wayne Rayfield, Penny Elia of Sierra Club, Rick 
Wilson of Surfrider, and Roger Butow of Clean Water Now, shortly after the boat and 
R/V storage CDP application was withdrawn in 2016, SCWD plans on relocating its 
corporate facilities from West Street on to this property (West Street property will be 
sold for revenue), constructing a laydown yard, and a host of other projects in addition 
to this proposed desal facility, none of which have been analyzed nor discussed with 
the CCC who has permit jurisdiction over a large portion of the 30 acres being 
considered for development.  See attached diagram for an overview of what was 
described for future development by Andy Brunhart. 

 
• Dana Point Harbor Revitalization  
 
To begin this discussion, one must first understand the permitting aspect: 
 
The City has permit authority for the landside portion of the harbor and the CCC retains 
original coastal development permit jurisdiction over the water.  If a new CDP for the 
landside portion is being proposed, the City would be the permit issuing entity.  The 
CDP would be appealable to the CCC. 
  
If the City plans changes to the Dana Point Harbor Revitalization Plan LCP, they would 
have to come to the CCC for those changes. 
 
Has SCWD had a meaningful conversation regarding the total rebuild of the Harbor or 
analyzed the placement of intakes in the Harbor area keeping in mind the complete 
rebuild of the Harbor that’s being planned? 
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• Doheny State Beach  
This state park already suffers from cracked sewer lines and ongoing sewer leaks that 
are polluting receiving waters.  Has this been analyzed or taken into account?  Has an 
easement been approved by State Parks?  What mitigation does SCWD plan to clean 
up Doheny State Beach’s problems since any additional infrastructure added to this 
already polluted area would only exacerbate the existing problems. 
 
• Other Ocean Desalination Facilities 
 
The following ocean desalination projects are in the vicinity of the proposed SCWD 
desal project. All are subject to the Ocean Plan Amendment and other applicable 
regulations, but this DEIR does not include the information necessary to evaluate the 
current status of the projects nor their actual feasibility.  The following is a very brief, yet 
incomplete analysis of these other facilities.  SCWD must do more research and 
analysis, and learn from the hard lessons taught.  However, we see no willingness on 
the part of SCWD to learn and implement conservation measures that would provide its 
service area with more than ample water supply. 
 
▪ Carlsbad – 50 MGD (Operational)  
 
Since Poseidon’s Carlsbad desalination plant became operational, it has been notably 
unreliable. In 2017, the company published operating reports containing the following 
information capacity shortfalls: 
Q1 84% 
Q2 59% 
Q3 42% 
Q4 96% 
- See Municipal Securities Rulemaking Board, California Pollution Control Financing Authority Water Furnishing 
Revenue Bonds, Series 2012 (Poseidon Resources (Channelside) LP Desalination Project) ("Series 2012 Plant 
Bonds"). Continuing Disclosures. https://bit.ly/2HkieGd 
 
The facility has also failed to comply with the required Marine Life Mitigation/wetland 
restoration that was a condition of the permit. 
 
Since Poseidon’s Carlsbad desalination plant became operational, it has been 
responsible for repeated water quality violations.  
 
In April 2016, the San Diego Regional Water Quality Control Board issued a notice of 
violation (NOV) finding that Poseidon’s Carlsbad facility had failed to comply with 
several provisions of its permit, including failures to comply with discharge prohibitions, 
failures to comply with receiving water limitations, failure to comply with effluent 
limitations, and failure to monitor in accordance with permit provisions.  
 
In December 2016, the board issued a staff enforcement letter describing 19 occasions 
on which Poseidon had exceeded daily maximum toxicity limits.   
- See San Diego Regional Water Quality Control Board, Notice of Violation No. R9-2016-0112 (April 7, 2016), 
http://bit.ly/2oChL8L; id., San Diego Region - Enforcement Actions for December 2016, http://bit.ly/2oWoK00.  
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In its annual permit discharge monitoring report for 2016, which Poseidon submitted in 
February 2017, Poseidon stated that it had exceeded chronic toxicity limits in 35 out of 
116 or 30% of chronic toxicity tests.  
-See Poseidon Channelside, Cover letter for NPDES Discharge Monitoring Report – Annual 2016 NPDES No. 
CA019223 (February 28, 2017), http://bit.ly/2pb3pQH. 
 
In its annual permit discharge monitoring report for 2017, which Poseidon submitted in 
March 2018, Poseidon stated that it had exceeded chronic toxicity limits in 36 out of 90 
or 40% of chronic toxicity tests. In its monthly reporting for 2018, Poseidon has 
exceeded chronic toxicity limits in 11 out of 21 or over 50% of chronic toxicity tests 
available to date. 
-See Poseidon Channelside, Cover letter for NPDES Discharge Monitoring Report – Annual 2017 NPDES No. 
CA019223 (March 1, 2017), https://bit.ly/2HnvppG 
-State Water Resources Control Board, California Integrated Water Quality System Project (CIWQS), 
https://bit.ly/2LpHj54 
 
Short recap of failures and downfalls: 
• Failure to comply with: 
 • Discharge prohibitions 
 • Receiving waters limitations 
 • Effluent limitations 
 • Monitor in accordance with permit provisions 
• Exceeded daily maximum toxicity levels on 19 occasions in 2017 resulting in a Notice  
  of Violation from the SDRWCB.  Chronic toxicity levels as follows: 
• 2016 - 35 violations 
• 2017 - 36 violations 
• 2018 - to date, 11 violations and a Category I pollutant violation 
 
• Huntington Beach – 50 MGD (Entitlement) 
 
Upcoming decisions regarding the Project are of precedential importance as California 
considers how to make its water supply more safe, resilient, equitable, and cost-
effective into our collective long-term future. We oppose the Project as proposed 
because it is not consistent with these goals, and instead would: 
(1) Impose significant and unnecessary costs on Orange County water districts and 
ratepayers; 
(2) Set back California’s efforts to advance climate-smart water policy; 
(3) Fail to alleviate reliance upon, or impacts to, freshwater ecosystems, including the 
Bay-Delta; and 
(4) Fail to comply with California law and regulations that govern seawater desalination 
facilities. 
 
Upon review of permit application materials and other documents associated 
with the proposed Project, as well as claims made by the Project’s agents and lobbyists, 
it is believed the Project is not compatible with the common-sense approaches, policies, 
and regulations that California has established to guide its water investments and, more 
specifically, to guide the introduction of seawater desalination into the state’s water 
supply portfolio. 

7

4/9/2024 Board Meeting 8-5 Attachment 2, Page 705 of 1710



• Santa Margarita Water District (SMWD) proposed San Juan Watershed Project    
  (SJWP) 
 
Final EIR and project approval planned for SMWD Board of Director's consideration 
sometime this Summer (2018). The SJWP proposes several rubber dams upstream of 
the Doheny Ocean Desalination Project, in San Juan Creek and Trabuco Creek. The 
SJWP would impact downstream flows into San Juan Creek Lagoon. 
 
The following comments were submitted to SMWD by the Sierra Club’s Orange County 
Conservation Committee: 
  
The EIR for this project needs to do a better job of describing how the project will 
improve the function of these creeks to support beneficial uses not just maintain current 
degraded conditions.   
 
The EIR should discuss how the project will deal with upstream illicit dry weather runoff 
inputs and stormwater pollution discharges.  This discussion should include 
confirmation that this project is not a pollution BMP and will not provide regulatory relief 
to upstream agencies to meet all water requirements at their discharge sites. This 
project should not be seen as an excuse to neglect water quality above the project area.  
  
The project should include creek restoration such as roosting trees along the creek 
above the banks and low lying native vegetation in the channel as mitigation for 
aesthetic and environmental impacts.  Contributing funds to a mitigation bank for off-site 
mitigation should be avoided.    
 
The EIR should include specific information on the potential impacts to the Arroyo Toad 
and its habitat. It should also include a discussion on potential mitigation for these 
impacts. 
 
Redirecting storm water and urban runoff to flow into the groundwater reservoirs may 
cause de-watering of the area below the project area. The discussion in section 3.8-3 
on page 3.8-24 should include detail on how much de-watering may happen below the 
project area and what the affects may be on biological resources, geology and air 
quality (e.g. cause drying of the earth and dust in the air), and surrounding water 
sources. 
 
Recycled water that “meets state regulations” is mentioned as a potential input to the 
creek for infiltration.  It is critical that this recycled water match or exceed the quality of 
the ambient creek water in order to protect wildlife and avoid backsliding on water 
quality in the creek. 
 
It would appear from the Doheny DEIR that SCWD has not given any thought to the 
potential impacts of this upstream project. 
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Given the multiple, impactful projects planned for this entire watershed a complete 
analysis of all projects is needed along with a timeline as to when these projects are 
proposed for initial construction and completion, and how they will impact the proposed 
SCWD desal project: 
 
• Led by Orange County Public Works (OCPW), the San Juan Creek Levee 
Improvements project    
• The South Orange County Water Management Area Integrated Regional Water 
Management (SOC WMA IRWMP)    
• The NPDES permit covers waste discharge requirements for the South Orange 
County Wastewater Authority (SOCWA) discharge to the Pacific Ocean through the San 
Juan Creek Ocean Outfall. The SOCWA J.B. Latham Wastewater Plant is a 
conventionally activated sludge treatment facility. All effluent from the SOCWA J.B. 
Latham WP is discharged to the Pacific Ocean through the SJCOO.    
 
3. Site Overview and Permit Consideration 
 
Included in this submission is a site overview detailing the planned use of the proposed 
30-acre site as described by Andy Brunhart in 2016 at the meeting previously 
mentioned, along with the permit requirements for each area.  Given SCWD’s and the 
City of Dana Point’s poor environmental track record, it is highly advised that SCWD 
consult early and frequently with the CCC on all aspects of this project, and that a 
consolidated permit be the focal point of some of these discussions if SCWD insists on 
moving forward with an expensive and unneeded desal facility versus simply 
implementing needed conservation efforts that would provide the District’s service area 
with more than adequate water supply. 
 
Thank you for the opportunity to submit these comments and we once again reiterate 
that CONSERVATION is the key to any perceived lack of water in this district and 
throughout Orange County as evidenced by the attached audit from the Regional Board.  
 
Sincerely, 
 
Dan and Penny Elia 
Environmental Advocates and 33-year SCWD customers and ratepayers  
 
 
Attached: • Zip file SDRWQCB Orange County Audit 
  • SCWD 30-acre site overview 
 
Copied: Tom Luster and Amber Dobson - California Coastal Commission 
  Laurie Walsh and Roger Mitchell - SDRWQCB 
  David Shissler and Mike Phillips - City of Laguna Beach Water Quality 
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Lot A – Approx.4 Acres
Temporary Storage –

Conversion to 
Work Area

Lot B – Approx.6.5 Acres
Boat/RV Storage, 
Parking Lot and

Laydown

Lot C – Approx.6.5 Acres
Consolidated
Operations

Yard

Lot D – Approx.6.5 Acres

Desalination
Facility

Lot E – Approx.6.5 Acres

Desalination
Facility

Pedestrian
Pathway

Culvert

SOUTH COAST WATER DISTRICT
DOHENY DESALINATION FACILITY SITE

CUMULATIVE IMPACTS
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From: Mitchell, Roger@Waterboards
To: Moy Yahya (myahya@cityofalisoviejo.com)
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF ALISO VIEJO OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:56:05 AM
Attachments: ATTACHMENT 1_City of Aliso Viejo.pdf

Mr. Yahya,
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of Aliso Viejo are included in Attachment 1 =o
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this e-mail. A written response to any identified recommendations for pr=gram improvements or
Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements
must be submitted to the San Di=go Water Board in the City’s next JRMP Annual Report. An
explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questio=s regarding this program audit, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of Aliso Viejo 
WDID No.: 9 30M1000286; Place ID: 205031 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 
 

Page 1 of 10 
 

 
PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program Audit Summary 1

Ineffective Program

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 
In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Aliso Viejo (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions: 

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring; 
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans. 

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the City’s ordinances, public outreach and education program 
(available on its website), implementation of its IDDE and enforcement program, JRMP, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board. 

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 7.35, “Stormwater Management” and Title 7.40, “Storm 
Drains” from the City’s Municipal Code. The City identifies in Title 7.40.030 “Waste-Irrigation Water” 
that “No person owning, occupying or having control of lands adjoining any portion of the storm drain 
system of the city shall cause or permit waste or irrigation water to flow into such storm drains or upon 
the right-of-way of the same, except through catch basins constructed for such purpose.” This City 
ordinance appears to be in violation of provision E.1 and fails to address the requirements of the 
Regional MS4 Permit because it does not prohibit over-irrigation. Attachment C of the Regional MS4 
Permit clearly defines an MS4 to be “a conveyance or system of conveyances (including roads with 
drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or 
storm drains) …” The City’s ordinance to prohibit irrigation water from entering the MS4 authorizes 
over-irrigation water to enter catch basins when catch basins are clearly a part of the City’s MS4. 
Therefore, the City’s ordinance does not appear to have the legal authority to effectively prohibit over-
irrigation as required to comply with provision II.E.1. 

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 

• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 
 

The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page and 
Storm Water Program web page were reviewed. Neither of these web pages provides the option to 
translate the information on the page into another language. Not having the option to translate the 
City’s home page or Storm Water Program web page creates a communication barrier for the non-
English speaking residents of the City.  
 
The City’s home page does not have information on the over-irrigation prohibition. Nor does the City 
have a specific link on its home page to assist the public in reporting water pollution. The City’s 
website lacks a reporting system or contact information for over-irrigation reporting. Instead, the City 
has a Complaint Form that can be found on the City’s website under the “About Aliso Viejo” tab and 
in “Forms, Permits and Regulations.” This form is a general complaint form that must be printed out 
and mailed to the City’s Code Enforcement Division. 

 
The City’s Storm Water Program web page shows the posted date of January 20, 2015. This date 
calls into question whether or not the City is actively updating their website and whether or not the 
City is actively implementing provision II.E.2 and provision II.E.7. The Storm Water Program web 
page has no information identifying that over-irrigation is an illicit discharge. The web page lists storm 
water pollutants like “trash, pet waste, cigarette butts, motor oil, anti-freeze, runoff from pesticides 
and fertilizers, paint from brushes and containers rinsed in the gutter and toxic household chemicals,” 
but does not mention over-irrigation. There is a document on this web page titled “Landscape 
Maintenance” under the Best Management Practices for Pollution Prevention section that encourages 
residents to “properly manage Irrigation runoff,” but this document does not address the over-irrigation 
prohibition. The City’s “Pollution Prevention for Residents” web page lists landscaping as a source of 
pollution and suggests residents to “Use the proper procedures for gardening, collection of green 
waste and application of fertilizers and pesticides. Adjust the sprinklers for minimum water use to 
eliminate irrigation runoff.” Although it suggests eliminating irrigation runoff, there is no mention of 
over-irrigation being a prohibited or illicit discharge. 
 
Additionally, there is no link on the City’s website or Storm Water Program web page to the water 
district’s webpage that identifies prohibitions for over-irrigation or drought information. Nor does the 
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City’s website or Storm Water Program web page have a link to the South Orange County WQIP. 
Instead, the South Orange County WQIP can be found after thoroughly searching the Local 
Implementation Plan, which opens when the Local Implementation Plan link on the City’s Storm Water 
Program web page is activated. 
 
Section A-6.3.2 “Action Campaigns” of the City’s Local Implementation Plan, also known as the 
JRMP, provides information on educational programs for the City, including Overwatering is Out 
action campaign. According to the City’s JRMP, “The ultimate goal of the Overwatering is Out action 
campaign is to improve water quality through eliminating residential irrigation runoff.” The City’s JRMP 
states that “The City of Aliso Viejo supports the Overwatering is Out action campaign by hosting 
outreach booths at city events, posting outreach material on the city website, distributing outreach 
material at the front counter, and via e-news distribution system.” Based on the City’s home page and 
Storm Water Program web page review, no information was found on the City’s web pages that 
mentions the Overwatering is Out action campaign. The only place where information on the 
Overwatering is Out action campaign can be found is in the last link at the bottom of the City’s Storm 
Water Program web page. The link is for the Orange County Watershed Program 
(www.OCwatershed.com) and can be found under the “Best Management Practices for Mobile 
Businesses” section of the Storm Water Program web page. When this link is activated the Orange 
County Watershed Program web page appears and an Overwatering is Out action campaign banner 
appears on the web page. The fact that this link is only provided under the “Best Management 
Practices for Mobile Businesses” section shows that the City does not have an effective method to 
promote the Overwatering is Out action campaign using their Storm Water Program web page. The 
implementation actions identified in section A-6.3.2 of the City’s JRMP do not seem to be connected 
throughout the City’s public education and outreach platforms visible to the public on the City website. 

 
Based on the City’s inconsistent information available to the public that over-irrigation is a prohibited 
discharge and the City’s lack of reporting system for illicit discharges, the City’s active implementation 
of its public education and outreach program to prohibit over-irrigation and discharge of pollutants 
from over-irrigation is ineffective. 

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan. 
 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
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• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit A-4. I of the City’s’ JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, table A-4.2 Independent Water/Sewer Agency Pollution Prevention Related 
Ordinances/Programs, of the JRMP, identifies that the City coordinates with the Moulton Niguel Water 
District and El Toro Water District to address irrigation runoff control. However, there was no clear 
statement found on the City’s website that communicates to the public that over-irrigation is a 
prohibited and illicit discharge. The City’s web page does not include a mechanism for the public to 
report over-irrigation as an illicit discharge. Without the ability for the public to easily identify and 
report over-irrigation as a prohibited discharge, the City and the water districts are likely not made 
aware of instances of over-irrigation that they can investigation through the IDDE Program. 
 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 
 

4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 
develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Aliso Viejo is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
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have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit.  

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the South Orange County WQIP, consist of “identifying and eliminating unnatural and unpermitted, 
non-exempted dry weather flows from the MS4 into inland receiving waters, with priority for the 
locations where unnatural dry weather inputs arising from an unnatural urban water balance are 
exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” The 
South Orange County WQIP makes reference to over-irrigation when defining the types of unnatural 
water flows; “Some types of unnatural conditions are clear (for example, irrigation excess forming the 
sole flow in a stream that would otherwise be ephemeral) and will be the primary focus of initial 
efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural and 
unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from 
the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Aliso Viejo does not provide any information on its home page or Storm Water 
Program web page about the campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
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inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s March 2017 JRMP that identifies or 
describes the over-irrigation prohibition. Section A-9.5.4 states, “…the implementation of the 
residential program will rely on education and outreach to notify and urge residents to observe the 
designated sets of BMPs for each of the high threat activities. The City will encourage the 
implementation of the designated BMPs for each residence within its jurisdiction by conducting the 
following as appropriate: …Updating the City’s Website (http://www.cityofalisoviejo.com/) by 
providing the BMP fact sheets and information on residential stormwater pollution prevention.” The 
JRMP contains minimum BMPs (Table A-9.3) that the City finds to be appropriate to prevent or 
mitigate pollution from residential land uses. The JRMP has BMP factsheets that identify common 
methods to addressing common types of non-storm water discharges, but does not include 
information on over-irrigation being a prohibited discharge. These factsheets can also be found on 
the City’s Storm Water Program web page. 

The City’s JRMP correlates with the BMP strategies in the South Orange County WQIP. However, 
the JRMP is inconsistent with the South Orange County WQIP strategy to eliminate unnatural water 
balance because there is no clear statement that communicates over-irrigation is prohibited in the 
City’s JRMP or any of the public education and outreach materials reviewed as part of this audit.  

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 
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D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 

 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for provision 
B.3.c requirements in the South Orange County Copermittees next Water Quality Improvement Plan 
annual report and JRMP annual reports. The evaluation by the San Diego Water Board will include 
whether or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit. 

 
3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Of significant concern is the fact 
that there is no mechanism for the public to report over-irrigation to the City. Controlling pollutants 
discharged through over-irrigation requires an effective and active implementation of the City’s public 
education and outreach program in order to meet the numeric goals and strategies identified for the 
HPWQCs and PWQCs. 

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various JRMP programs do not appear to 
be fully implemented in compliance with the requirements of Discharge Prohibition provision II.A.1.b, 
and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and 
II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
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on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program. 

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: LISA ZAWASKI
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF DANA POINT OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:56:12 AM
Attachments: ATTACHMENT 1_City of Dana Point.pdf

Ms. Zawaski,=/p>
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program eff=ctiveness ratings out of a total of ten.
 
The San Diego Water Boa=d audit findings for the City of Dana Point are included in Attachment 1 t=
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this e-mail. A written response to any identified recommendations for pro=ram improvements or
Program Audit Summary Findings of “Potentially Ineffective” or “Inef=ective” program elements must
be submitted to the San Diego Wate= Board in the City’s next JRMP Annual Report. An explanation
of the =udit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s

 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 724 of 1710

mailto:roger.mitchell@waterboards.ca.gov
mailto:rmitchell@waterboards.ca.gov
http://saveourwater.com/


ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of Dana Point 
WDID No.: 9 30M1000287; Place ID: 219073 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 

 

Page 1 of 10 
 

 
PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Dana Point (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions: 

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans. 

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluated the City’s JRMP, ordinances, public outreach and education 
program (available on its website), implementation of its IDDE and enforcement program, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 

                                                      
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County). 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 14 “Streets and Sidewalks” and Title 15 “Water and 
Sewers” from the City’s Municipal Code. The City identifies in Title 14.01.290 “Water” that “It shall be 
and is hereby declared unlawful for any person to run, or to allow to run, upon any highway or right 
of way thereof, any private irrigation, pool effluent which has not been dechlorinated, private waste 
or other water, provided that such water may be allowed to run upon or in any drainage ditch along 
the side of such highway or right-of-way thereof if the same does not fill or overflow such ditch or run 
upon or percolate into or under the base of the paved or traveled portion of such highway.”  
 
The City’s ordinance inappropriately excludes drainage ditches next to the street from being a part of 
the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …”  Based on an 
inappropriate definition of MS4, the City does not appear to have effective legal authority to actively 
and effectively implement an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page, Ocean 
Water Quality/Surface Runoff web page, and Water Conservation web page were reviewed. Neither 
of these web pages provides the option to translate the information on the page into another 
language. Not having the option to translate the City’s web pages creates a communication barrier 
for the non-English speaking residents of the City.  

 
The City’s “How to Report a Problem” web page, found under the Public Works and Engineering 
Department section, provides information on who to contact for water quality concerns; “If you have 
a question regarding water quality or other environmental concerns, or want to report a pollutant 
discharge please contact Lisa Zawaski at (949) 248-3584 or lzawaski@danapoint.org or the 24-hour 
complaint hotline at (949) 248-3573. 24-hour after hours emergency at (877) 89-SPILL.” However, 
the over-irrigation prohibition is not identified or listed as a reportable prohibited discharge through 
the City’s hotline reporting system. 

 
The City’s Water Conservation web page can be found under the “Environmental” section of the 
Public Works and Engineering Department. The web page contains newsletters from the South Coast 
Water District and provides a link to the Overwatering is Out action campaign home page. According 
to Section 6.3.1 of the City’s Local Implementation Plan, “The ultimate goal of the Overwatering is 
Out action campaign is to improve water quality through eliminating residential irrigation runoff.” The 
City of Dana Point is one of the few Copermittees in Orange County to promote the Overwatering is 
Out campaign directly on their web pages. The web page also provides information on irrigation 
runoff: “Did you know that one of the biggest sources of water pollution is irrigation runoff from our 
yards and landscaped areas? Conserving water at home will save money and protect our beaches 
and ocean at the same time.” However, there is no clear statement on the City’s web page that over-
irrigation is a prohibited and illicit discharge. The City’s web page also includes links and contact 
information for the South Coast Water District, Moulton Niguel Water District and San Juan 
Capistrano Water and Sewer Utilities. When these links are activated, the water district’s home page 
appears, but the web pages do not identify prohibitions for over-irrigation or drought information. On 
the Water Conservation web page there is a link to a PDF factsheet titled “Outdoor Water Saving 
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Tips” that provides tips for landscape irrigation, but the PDF does not identify over-irrigation as a 
prohibited and illicit discharge. 
 
The City’s Ocean Water Quality/Surface Runoff web page provides contact information for the 
department and provides a number to report illicit discharges. There is a link on this web page titled 
Regulations, when this link is activated a new page opens and information on illicit discharges, Total 
Maximum Daily Loads Water Quality Management Plan and BMPs is shown. The web page identifies: 
“Illegal discharges are discharges from business and residential activities that enter the streets and 
storm drain system resulting in pollution at our beaches and ocean. Some examples of illegal 
discharges include: Wash water from cleaning or hosing parking lots, streets, sidewalks, driveways, 
patios, plazas, work yards and outdoor eating or drinking areas.” This statement does not identify 
irrigation water as an illicit discharge. 

 
There is another link on this web page titled Tips and Requirements for Residents, when this link is 
activated a new page appears where the Water Quality Requirements for Landscape Irrigation PDF 
can be found. The PDF provides information on irrigation: “To comply with required State storm water 
regulations (Order No. R9-2009-0002) which prohibit water runoff from your property due to irrigation 
activities, the following Best Management Practices (BMPs) are required for all irrigation systems. 
Please be aware, however, that implementation of these strategies by themselves does not 
necessarily guarantee compliance. Additional actions may be needed to fully control surface water 
runoff. The BMPs, along with the “Implementation Strategies” and “Other Tips & Techniques” are 
designed to prevent water runoff from your property from entering the public storm drain system. 
Please remember that these requirements are in place to protect and improve our beaches, creeks, 
and the ocean. Please contact Lisa Zawaski at 949-248-3584 for more info.” This PDF provides useful 
information on BMPs to prevent irrigation runoff. 

 
Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective. 

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan. 

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
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• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit 4.1 of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, table 4.2 Independent Water/Sewer Agency Pollution Prevention Related 
Ordinances/Programs, of the JRMP, identifies that the City coordinates with the South Coast Water 
District, the Moulton Niguel Water District, and the San Juan Capistrano Water and Sewer Utilities to 
address irrigation runoff control. However, there was only one statement found on the City’s website 
that communicates to the public that over-irrigation is a prohibited discharge; “To comply with required 
State storm water regulations (Order No. R9-2009-0002) which prohibit water runoff from your 
property due to irrigation activities…” This statement can be found in the Water Quality Requirements 
for Landscape Irrigation link on the City’s website in PDF format, but is not directly stated on the City’s 
web page. Without the ability for the public to easily identify over-irrigation as a prohibited discharge, 
the City does not appear to have an effective IDDE program and cannot actively investigate over-
irrigation complaints. 

 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Dana Point is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
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and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
Watershed Management Area (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the South Orange County WQIP, consist of “identifying and eliminating unnatural and unpermitted, 
non-exempted dry weather flows from the MS4 into inland receiving waters, with priority for the 
locations where unnatural dry weather inputs arising from an unnatural urban water balance are 
exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” The 
South Orange County WQIP makes reference to over-irrigation when defining the types of unnatural 
water flows; “Some types of unnatural conditions are clear (for example, irrigation excess forming the 
sole flow in a stream that would otherwise be ephemeral) and will be the primary focus of initial 
efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural and 
unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from 
the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” The City of 
Dana Point does indeed promote the Overwatering is Out campaign on two of its web pages; the 
Water Conservation and the Ocean Water Quality/Surface Runoff web page, but the City’s web pages 
are missing crucial information that over-irrigation is both a prohibited and illicit discharge. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
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prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s April 2017 draft JRMP that identifies 
or describes the over-irrigation prohibition. The City’s JRMP, includes Table 4.1 City of Dana Point 
Pollution Prevention Related Codes which identifies Ordinance 14.01.290, but does not identify an 
ordinance specifically for over-irrigation. The JRMP identifies BMP requirements for the City’s 
residential program. JRMP section 9.3.1 Residential/Homeowner Association and Pollutant Source 
Inventory states that “Residential pollutants and activities that have potential to impact water quality 
and the HPWQCs, as identified in the South Orange County Water Quality Management Plan, are 
the focus of the residential program, and include: Non-storm water discharges including sprinkler 
runoff, car wash washwater, and other residential washwater.” Thus, the City’s JRMP identifies 
sprinkler runoff as a residential activity that generates pollutants having potential to impact water 
quality, but does not communicate that the discharge is prohibited. Section 9.3.2 of the JRMP 
provides minimum activity-specific BMPs for residential activities. Table 9.4 BMPs for Homeowner’s 
Association (HOAs) shows that there is a BMP factsheet, Landscape Maintenance BMPs, for the 
activity of “landscape maintenance including irrigation and fertilization.” Section 4.4 of the City’s JRMP 
identifies “Most significantly, each of the three water districts, which serve Dana Point have adopted 
enforceable ordinances or programs that prohibit irrigation runoff into the storm drain.” Exhibit 5.6 of 
the JRMP includes a document titled “Water Quality Requirements for Landscape Irrigation” which 
provides tips for managing and controlling irrigation runoff. Additionally, Exhibit 7.1, a document titled 
“Low Impact Development and Source Control BMP for All Redevelopment/Development Projects,” 
states the goal to “Prevent illicit discharges into the MS4, including sprinkler/irrigation runoff.” The 
City’s JRMP correlates with the BMP strategies in the South Orange County WQIP. However, the 
JRMP is inconsistent with the South Orange County WQIP strategy to eliminate unnatural water 
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balance because there is no clear statement that communicates over-irrigation is prohibited in the 
City’s JRMP or any of the public education and outreach materials reviewed as part of this audit. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit. 

 
3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs. 

4. The San Diego Water Board is concerned that the City will not make progress towards reducing 
identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through some of its JRMP programs do not appear 
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to be fully implemented in compliance with the requirements of Discharge Prohibition provision 
II.A.1.b, and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, 
and II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program. 

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards <Roger.Mitchell@waterboards.ca.gov>
Sent: Wednesday, June 20, 2018 11:56 AM
To: Mary Vondrak
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker, 

David@Waterboards
Subject: CITY OF LAGUNA BEACH OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT 

SUMMARY
Attachments: ATTACHMENT 1_City of Laguna Beach.pdf

Ms. Vondrak,=/p>  

The San Diego Water Boa=d completed a program audit of Orange County Copermittees  to assess each  j=risdiction’s
program effectiveness to prohibit over‐irrigation. The =rogram audit is consistent with the goals of the San Diego Water 
Board’s  Practical  Vision.  The  Practical  Visio=  goal  for  achieving  a  sustainable  local  water  supply  includes  controlling
=ollutant discharges in over‐irrigation flows for water quality improvement= to achieve the beneficial use of municipal 
water supply and enhance water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision
to  maintain  and  improve  water  q=ality  and  provide  sufficient  water  to  meet  the  demands  of  the  Region  throu=h
Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over‐irrigation and water waste=through
active  implementation  of  public  promotion,  prevention,  detection,  =limination,  and  local  agency  ordinances  and
enforcement.  

The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram to effectively prohibit
over‐irrigation  according  to  the  requirement=  of  provision  II.A.1.b,  Discharge  Prohibitions,  and  provision  II.E.2,  Illicit
Discharge Detection and Elimination. Provisi=n II.A.1.b specifically requires non‐storm water discharges into Copermitt=e
Municipal Separate Storm Sewer Systems (MS4s) to be effectively prohibit=d, through the implementation of provision
II.E.2, unless such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System permit.

Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=‐storm water discharges 
through a program of public promotion and facilita=ion, investigation, and elimination through an effective combination
of its legal authority, enforcement, loca= ordinances and standards, and the JRMP. If the San Diego Water Board find=
that a Copermittee is actively and effectively implementing the requirements in provision =I.E.2 through their JRMPs, then
the Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non‐storm water discharges into MS4s
are to be effectively prohib=ted…” The program audit assessed each Copermittee’s =evel of implementation in five general 
JRMP categories defined by specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP
program categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources reviewed during
the=audit: 

JRMP=Program Audit Summary 

JRMP Program =ategory 

Provision(s)<= 
style="mso‐

footnote‐id:ftn1" 
href="#_ftn1" 

name="_ftnref1" 

title==">[1]=/span> 

Copermittee R=sources Reviewed 

1. Legal Authority=/span> II.E.1 Municipal Code 
2. Public Education and Outre=ch II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>  
3. Illicit Discharge Detectio= and Elimination

(IDDE)/Enforcement
II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>  
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4. Watershed Management Area =ater Quality 
Improvement Plan (WQIP)  

II.B.3, II.D.2  Accepted Watershed Management Area Water 
Quality Im=rovement Plan(s) High Priority 
Water Quality Conditions, Priority Water 
Qu=lity Conditions, Numeric Goals and 
Schedules, and MS4 Outfall Persistent Dry‐
Weather Flow 

5. JRMP Strategies=/span>  II.B.3, II.E.5, 
II.F.2.a 

Accepted Watershed Management Area Water 
Quality Im=rovement Plan, Website, JRMP 

1Order R9‐2013‐0001, as amended 

The San Diego Water Boa=d based its audit findings on the following general assessment questions i= the five JRMP program categories:  

  

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal ordinances to prohibit over‐irrigation?  

  

2. PUBLIC EDUCATION AND OUTREACH: Is the over‐irrigation prohibition=clearly identified and easily located by the public through the Copermitte= web page information 

and hotline reporting? 

  IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over‐=rrigation prohibition through its IDDE investigation and enforcement proce=s? 

  WQIP: Does the Copermittee rely on over‐irrigation reduction, eli=ination, and prohibition strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality 

Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?  

  JRMP: Does the Copermittee identify over‐irrigation prohibition s=rategies and minimum BMPs in its updated JRMP?<=ol>  

  

For each of these gener=l audit assessment categories, the San Diego Water Board developed specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over‐

irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or 

“Ineffective.” Each of the five=program elements has a program implementation and a permit compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program 

Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective Program” is based on the total number of program effectiveness ratings out of a =otal of

ten. 

  

The San Diego Water Boa=d audit  findings  for  the City of Laguna Beach are  included  in Attachment 1  to  this e‐mail. A written response to any  identified re=ommendations  for program

improvements or Program Audit Summary Findings of=“Potentially Ineffective” or “Ineffective&=8221; program elements must be submitted to the San Diego Water Board in the City’s next

JRMP Annual Report. An explanation of=the audit ratings are included in the Audit Rating Legend in Attachment 1. 

  

If you have any questions regarding this program aud=t, please contact Roger Mitchell at roger.mitchell@waterbo=rds.ca.gov or 619‐521‐5898.  

  

Respectfully, 

  

Roger N. Mitchell, P.G. 8867 

Engineering Geologist 

San Diego Regional Water Quality Control Board<=o:p> 

Surface Water Protection Branch 

2375 Northside Drive, Suite 100 

San Diego, CA 92108 

Roge=.Mitchell@waterboards.ca.gov 

Phone 619‐521‐5898 

  
The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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PROGRAM AUDIT SUMMARY  

  

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Laguna Beach (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluated the City’s JRMP, ordinances, public outreach and education 
program (available on its website), implementation of its IDDE and enforcement program, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County). 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended. 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board. 

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 16.0, “Water Quality Control” and Title 19.0, “Water 
Efficient Landscape” from the City’s Municipal Code. The City’s Municipal Code states, ““Illicit 
discharge” means a discharge to the city’s storm water drainage system that is not entirely composed 
of storm water except discharges pursuant to a separate NPDES/MS4 permit (other than the NPDES/ 
MS4 permit for discharges) and discharges resulting from emergency firefighting activities.”  Title 16.0 
and 19.0, do not specifically identify over-irrigation as a prohibited or illicit discharge.  
 
Based on the lack of designation in the City’s ordinance that over-irrigation is a prohibited discharge, 
the City does not appear to demonstrate effective legal authority to actively and effectively implement 
an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page, Water 
Quality Department web page, and Water Quality Division web page were reviewed. Neither of these 
web pages provides the option to translate the information on the page into another language. Not 
having the option to translate the City’s web pages creates a communication barrier for the non-
English speaking residents of the City.  

 
The City’s home page has an “ASKLAGUNA” tab, found towards the bottom of the page. The Water 
Quality Department web page and the Water Quality Division web page also have an “ASKLAGUNA” 
tab on the left-hand side of the web pages. When this tab is activated a new page appears to submit 
a request. Through this request a water pollution problem can be reported. There is the option to 
choose the issue of “Irrigation Overspray” under the “Wastewater and Water Quality” tab in the 
request page. The City’s “ASKLAGUNA” request page serves as a useful tool for the public to report 
over-irrigation, however, the City’s web pages do not identify or list that over-irrigation is both a 
prohibited and illicit discharge. Thus, it would be unclear for the public to know whether over-irrigation 
is a reportable prohibited discharge. 
 
The Water Quality Department web page provides a hotline reporting number “to report sewer spills.” 
However, the over-irrigation prohibition is not clearly identified or listed as a reportable prohibited 
discharge through the Copermittee’s hotline reporting system. Additionally, the City’s web page does 
not include links to the water district’s webpage that identify prohibitions for over-irrigation or drought 
information. Nor does the City’s web page include information on the Overwatering is Out action 
campaign. The Water Quality Division web page does not provide information identifying that over-
irrigation is a prohibited and illicit discharge. The web page provides links to the Orange County MS4 
Permit, the South Orange County WQIP and to the City’s Local Implementation Plan, also known as 
the JRMP. Although these links serve as useful resources, when the links are activated no immediate 
information on the over-irrigation prohibition appears. 
 
Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective. 
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3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 
II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan. 

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Attachment A-3 of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, table 4.4.1 Separate Agency Pollution Prevention Ordinances, of the JRMP, 
identifies that the City coordinates with the South Coast Water District to address irrigation runoff 
control. However, there was no clear statement found on the City’s website that communicates to the 
public that over-irrigation is prohibited. Nor do the City’s ordinances describe over-irrigation as an 
illicit discharge. Without the ability for the public to easily identify over-irrigation as a prohibited 
discharge, the City does not appear to have an effective IDDE program and cannot actively 
investigate over-irrigation complaints.  
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Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Laguna Beach is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flows into and from the MS4, as specified in section 
3.3.1.2 of the South Orange County WQIP, consist of “identifying and eliminating unnatural and 
unpermitted, non-exempted dry weather flows from the MS4 into inland receiving waters, with priority 
for the locations where unnatural dry weather inputs arising from an unnatural urban water balance 
are exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” 
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The South Orange County WQIP makes reference to over-irrigation when defining the types of 
unnatural water flows; “Some types of unnatural conditions are clear (for example, irrigation excess 
forming the sole flow in a stream that would otherwise be ephemeral) and will be the primary focus 
of initial efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural 
and unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow 
from the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Laguna Beach does not provide any information on its home page, Water 
Quality Department web page, or Water Quality Division web page about the campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s March 2017 draft JRMP that 
identifies or describes the over-irrigation prohibition. The City updated their JRMP and has identified 
minimum BMPs for existing development areas that must be implemented and maintained for 
residential, industrial, commercial, and municipal activities and areas. The City’s JRMP, section A.3.4 
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High Priority Pollutants and Potential Sources, identifies irrigation runoff as a non-exempt discharge; 
“In accordance with the Fourth Term Permit’s requirement that landscape irrigation runoff be re-
categorized as a non-exempt discharge, landscape irrigation runoff is also defined as a high priority 
pollutant in the City.” The JRMP has BMP factsheets that identify common methods to addressing 
common types of non-storm water discharges, but does not include information on over-irrigation 
being a prohibited discharge. Table A-9.5 shows BMP factsheets associated with specific activities 
related to public streets and storm drains. One of the BMPs listed is “Landscape maintenance BMPs” 
for the activity of “landscape maintenance including irrigation and fertilization.” This factsheet was not 
found in the JRMP and was not evaluated. Through a few sections of the JRMP the City promotes 
efficient water saving tips to reduce irrigation runoff. The City’s JRMP correlates with the BMP 
strategies in the South Orange County WQIP. However, the JRMP is inconsistent with the South 
Orange County WQIP strategy to eliminate unnatural water balance because there is no clear 
statement that communicates over-irrigation is prohibited in the City’s JRMP or any of the public 
education and outreach materials reviewed as part of this audit. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for provision 
B.3.c requirements in the South Orange County Copermittees next Water Quality Improvement Plan 
annual report and JRMP annual reports. The evaluation by the San Diego Water Board will include 
whether or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a written ordinance that effectively identifies over-irrigation as a prohibited 
discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  
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3. The City’s public education and outreach program, that is visible to the public, does not identify over-
irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs. 

  
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies.  

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through some of its JRMP programs do not appear 
to be fully implemented in compliance with the requirements of Discharge Prohibition provision 
II.A.1.b, and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, 
and II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: Ken Rosenfield_Laguna hills
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF LAGUNA HILLS OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:56:29 AM
Attachments: ATTACHMENT 1_City of Laguna Hills.pdf

Mr. Rosenfield,
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of Laguna Hills are included in Attachment
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1=to this e-mail. A written response to any identified recommendations for p=ogram improvements
or Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements
must be submitted to the San Di=go Water Board in the City’s next JRMP Annual Report. An
explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questio=s regarding this program audit, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 

   
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Laguna Hills (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluated the City’s JRMP, ordinances, public outreach and education 
program (available on its website), implementation of its IDDE and enforcement program, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 751 of 1710



ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of Laguna Hills 
WDID No.: 9 30M1000288; Place ID: 236131 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 

 

Page 3 of 9 
 

This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board. 

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Chapter 12-20 “Obstructions” under Title 12 “Streets and 
Sidewalks” of the City’s Municipal Code. The City identifies in Ordinance 12-20.030 “Water” that “It is 
unlawful for any person, firm or corporation to run, or to allow to run, upon any highway or right-of-
way thereof, any irrigation, waste or other water, provided that such water may be allowed to run 
upon or in any drain ditch along the side of such highway or right-of-way thereof if the same does not 
fill or overflow such ditch or run upon or percolate under the base of the paved or traveled portion of 
such highway.”  

 
The City’s ordinance inappropriately excludes drainage ditches next to the street from being a part of 
the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” Based on an 
inappropriate definition of MS4, the City does not appear to have effective legal authority to actively 
and effectively implement an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 
 

The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page and 
Water Quality web page were reviewed. The City’s web pages provide the public with the option to 
translate the information on the page into another language. Having the option to translate the City’s 
web pages allows the non-English speaking public to have access to valuable information and results 
in better communication to the City’s residents. 

 
The City’s home page does not identify the over-irrigation prohibition. The City’s home page has a 
“Report an Issue” link on the right-hand side of the home page. When this link is activated a new web 
page is opened titled “RequestTracker.” The “RequestTracker” has the option to report a “Storm Drain 
or Water Quality Issue,” however, over-irrigation is not identified as a reportable prohibited discharge 
through the reporting system. Thus, it would be unclear for the public to know whether over-irrigation 
is a reportable prohibited discharge. 

 
The City’s Water Quality web page can be found in the “Public Works” section under the Public 
Services Department. The link to “Report an Issue” can be found on the left-hand side of the web 
page. The web page also contains a link to the Orange County Watershed website, contact numbers 
for reporting water quality issues, and provides several PDF documents about water quality. There 
are about 43 PDF documents that fall under the sections of: “Water Quality Documents,” 
“Construction and New Development Projects,” “Industrial Commercial,” and Residential BMP’s.” The 
“R4 Home and Garden Care” and “R8 Water Conservation” PDFs were thoroughly reviewed and 
although the PDFs have useful information regarding irrigation practices, there is no information that 
over-irrigation is prohibited and an illicit discharge. Additionally, the City’s web page does not include 
links to the water district’s webpage that identify prohibitions for over-irrigation or drought information. 
Nor does the City’s web page include information on the Overwatering is Out action campaign. 
 
Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective. 
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3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 
II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The San Diego Water Board reviewed the City’s JRMP and did not find an Enforcement 
Response Plan attachment. Section A-10 Illegal Discharges/Illicit Connections states “In order to be 
consistent countywide, the City of staff use the Enforcement Response Plan (Exhibit A-4.1) to assist 
them in determining which type of enforcement action should be used for any given incident.” This 
statement makes reference to the Enforcement Response Plan being attached as Exhibit A-4.1, 
however, there is no attachment. Section A-10 of the City’s JRMP provides information about the 
enforcement of illicit discharges and illicit connections, but does not define over-irrigation as an illicit 
discharge. Additionally, table A-4.2 Independent Water/Sewer Agency Pollution Prevention Related 
Ordinances/Programs, of the JRMP, identifies that the City coordinates with the Moulton Niguel Water 
District and El Toro Water District to address irrigation runoff control. However, there was no clear 
statement found on the City’s website or IDDE program that communicates to the public that over-
irrigation is a prohibited and illicit discharge. Without the ability for the public to easily identify over-
irrigation as a prohibited discharge, the City does not appear to have an effective IDDE program and 
cannot actively investigate over-irrigation complaints.  
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Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan (WQIP) that identifies and develops 
specific water quality improvement goals and strategies to address the highest priority water quality 
conditions identified within a Watershed Management Area (WMA). The City of Laguna Hills is 
responsible for implementing the South Orange County WQIP. The City must identify jurisdictional 
and WMA strategies in the South Orange County WQIP for residential, commercial, industrial, and 
municipal areas or sources. These strategies are to be implemented within its jurisdiction as part of 
its JRMP requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to 
provisions II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South 
Orange County WQIP. The City is also required to include BMPs, education programs, incentives, 
and enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction 
that contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to 
identify and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority 
water quality conditions identified in the South Orange County WQIP until the non-storm water 
discharges have either been effectively eliminated, identified as not being required to be addressed 
as an illicit discharge, or is authorized by a separate National Pollutant Discharge Elimination System 
permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the South Orange County WQIP, consist of “identifying and eliminating unnatural and unpermitted, 
non-exempted dry weather flows from the MS4 into inland receiving waters, with priority for the 
locations where unnatural dry weather inputs arising from an unnatural urban water balance are 
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exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” The 
South Orange County WQIP makes reference to over-irrigation when defining the types of unnatural 
water flows; “Some types of unnatural conditions are clear (for example, irrigation excess forming the 
sole flow in a stream that would otherwise be ephemeral) and will be the primary focus of initial 
efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural and 
unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from 
the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Laguna Hills does not provide any information on its home page or Water 
Quality web page about the campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s April 2017 JRMP that identifies or 
describes the over-irrigation prohibition. The City’s JRMP identifies minimum BMPs for existing 
development areas that must be implemented and maintained for residential, industrial, commercial, 
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and municipal activities and areas. The JRMP has BMP factsheets that identify common methods for 
addressing common types of non-storm water discharges, but does not include information on over-
irrigation being a prohibited discharge. Table A-9.5 shows BMP factsheets associated with specific 
activities related to public streets and storm drains. One of the BMPs listed is “Landscape 
maintenance BMPs” for the activity of “landscape maintenance including irrigation and fertilization.” 
Factsheet FP-2 Landscape Maintenance promotes efficient water saving tips to reduce irrigation 
runoff. The City’s JRMP correlates with the BMP strategies in the South Orange County WQIP. 
However, the JRMP is inconsistent with the South Orange County WQIP strategy to eliminate 
unnatural water balance because there is no clear statement that communicates over-irrigation is 
prohibited in the City’s JRMP or any of the public education and outreach materials reviewed as part 
of this audit. 

Additionally, section A-6.3.2 “Action Campaigns” of the City’s JRMP states “The City of Laguna Hills 
supports the Overwatering is Out action campaign by promoting the program’s event in City 
newsletters and including a link to www.overwateringisout.org on the City website.” However, there 
was no link or reference to the Overwatering is Out action campaign on the City’s websites. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Loads schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  
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3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs.  

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various JRMP programs do not appear to 
be fully implemented in compliance with the requirements of Discharge Prohibition provision II.A.1.b, 
and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and 
II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that the City’s JRMP includes an Enforcement 
Response Plan, the City demonstrates program changes were made and that the Regional MS4 
Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: Hal Ghafari
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF LAGUNA NIGUEL OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:56:37 AM
Attachments: ATTACHMENT 1_City of Laguna Niguel.pdf

Mr. Ghafari,
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of Laguna Niguel are included in Attachment =
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to this e-mail. A written response to any identified recommendations for =rogram improvements or
Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements
must be submitted to the San Di=go Water Board in the City’s next JRMP Annual Report. An
explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

   

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Laguna Niguel (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans. 

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluated the City’s JRMP, ordinances, public outreach and education 
program (available on its website), implementation of its IDDE and enforcement program, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board. 

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 7, “Highways, Rights-of-Way and Vehicles” of the City’s 
Municipal Code. Section 7-1-58 “Permitting Water to Run Over Street” states “It shall be and is hereby 
declared unlawful for any person to run or to allow to run upon any highway or street or right-of-way 
thereof any irrigation, waste or other water, provided that such water may be allowed to run upon or 
in any drain ditch along the side of such highway or street or right-of-way thereof if the water does 
not fill or overflow such ditch or run upon or percolate under the base of the paved or traveled portion 
of such highway or street.”  
 
The City’s ordinance inappropriately excludes drainage ditches next to the street from being a part of 
the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” Based on an 
inappropriate definition of MS4, the City does not appear to have effective legal authority to actively 
and effectively implement an over-irrigation prohibition program.   

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page, Urban 
Runoff Management web page, and the eTrakit Permit and Request System web page were 
reviewed. Neither of these web pages provide the option to translate the information on the page into 
another language. Not having the option to translate the City’s web pages creates a communication 
barrier for the non-English speaking residents of the City.  
 
The City’s home page does not have information on the over-irrigation prohibition. The City’s home 
page provides the option to report a problem through the eTrakit Permit and Request System web 
page. To submit a request, a user would have to hover over the “How Do I…?” tab of the City’s home 
page and select “Request” and “Service or Report a Problem.” The eTrakit Permit and Request 
System web page requires log in information for a request to be submitted. The over-irrigation 
prohibition is not addressed or listed as a reportable discharge through the City’s reporting system. 
Thus, it would be unclear for the public to know whether over-irrigation is a reportable prohibited 
discharge. 

 
The City’s Urban Runoff Management web page can be found under the Public Works Department. 
On the right-hand side of the web page a “Report a Spill” link is available for the public to report a 
water pollution problem. When the link is activated the County of Orange Public Works web page 
appears. Contact numbers for reporting water pollution problems are provided in this web page. The 
Urban Runoff Management web page contains a link to the South Orange County WQIP and provides 
links to other City web pages; Water Quality Laws, Construction, New Development and Best 
Management Practices. The City’s Water Quality Laws web page does not provide information about 
the over-irrigation prohibition. The City’s Best Management Practices web page provides BMP 
brochures for residential and commercial purposes. There is a BMP factsheet titled “Landscape 
Services” that provides information on irrigation runoff being prohibited; “Please note that it is unlawful 
for wash water or other non-storm water, generated by landscapers, to enter storm drains.” Although 
this brochure states irrigation runoff is prohibited, it does not make a direct correlation to include over-
irrigation as a prohibited discharge. Additionally, the City’s web page does not include links to the 
water district’s webpage that identify prohibitions for over-irrigation or drought information. Nor does 
the City’s web page include information on the Overwatering is Out action campaign.  
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Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective.  

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit 4.III of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, the City does not identify an active coordination with the local water agency 
in the City’s JRMP nor in the City’s website. There was no clear statement found on the City’s website 
that communicates to the public that over-irrigation is a prohibited and illicit discharge. Without the 
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ability for the public to easily identify over-irrigation as a prohibited discharge, the City does not appear 
to have an effective IDDE program and cannot actively investigate over-irrigation complaints.  
 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Laguna Niguel is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 
 
The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the WQIP, consist of “identifying and eliminating unnatural and unpermitted, non-exempted dry 
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weather flows from the MS4 into inland receiving waters, with priority for the locations where unnatural 
dry weather inputs arising from an unnatural urban water balance are exacerbating in-stream water 
quality conditions and contributing to unnatural in-stream regimes.” The South Orange County WQIP 
makes reference to over-irrigation when defining the types of unnatural water flows; “Some types of 
unnatural conditions are clear (for example, irrigation excess forming the sole flow in a stream that 
would otherwise be ephemeral) and will be the primary focus of initial efforts.” The South Orange 
County WQIP clearly identifies over-irrigation as an “unnatural and unpermitted” discharge. 
Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from the MS4 is defined as 
any unpermitted and/or non-exempted discharge from a MS4 outfall with hydrologic connectivity to a 
receiving water that occurs during dry weather and is not primary of groundwater origin.” Additionally, 
the South Orange County WQIP has identified numeric goals and a schedule to eliminate unnatural 
water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Laguna Niguel does not provide any information on its home page or Urban 
Runoff Management web page about the campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
The San Diego Water Board did not find information in the City’s April 2017 draft JRMP that identifies 
or describes the over-irrigation prohibition. Section 4.3.1 of the City’s JRMP states, “The City’s 
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ordinance requires that irrigation of all existing landscaped areas comply with the Water Waste 
Prohibitions in Moulton Niguel Water District’s Water Conservation and Drought Response 
Regulations applicable to potable water, and to MNWD’s Design Standards and Regulations 
Governing Users of Recycle Water. LNMC Article 2, Sections 7-1-56 through 7-1-57 make it unlawful 
for any person to place, track, deposit or allow the flood of clay, mud, oil, petroleum, irrigation water 
or other waste-water onto the street. The detection, elimination and enforcement activities undertaken 
by the City are described further in Section 10.” Although this statement mentions ordinances related 
to prohibiting irrigation runoff, there was no specific ordinance in the City’s JRMP that prohibits over-
irrigation from entering the MS4. 

The City’s JRMP contains minimum BMPs for commercial and industrial activities (Table 9.1), for 
residential activities (Table 9.2), and for municipal activities (Section 5.3.4). The JRMP also has BMP 
factsheets that identify methods to addressing irrigation runoff, specifically BMP factsheet “IC21. 
Irrigation Runoff” and “R8. Irrigation Runoff.” Exhibit 5.II Activity-Specific BMP Checklists includes 
checklists titled “FP-2 Landscape Maintenance” and “FP-2A Irrigation Runoff Elimination” that also 
provide information on irrigation runoff management. Although these factsheets provide useful 
information, these factsheets do not include information on over-irrigation being a prohibited and illicit 
discharge. Section 10.2 Prevention and Detection of the City’s JRMP lists “Coordination with the 
Moulton Niguel Water District (MNWD) to publicize water conservation regulations and penalties and 
City ordinances prohibiting landscape irrigation runoff” as one of the City’s activities to “assist in the 
prevention and detection of illegal discharges and illicit connections.” However, there was no link or 
reference to the Moulton Niguel Water District on the City’s Urban Runoff Management web page. 
This calls into question whether or not the City is actively coordinating with the local water agency to 
address over-irrigation. The City’s JRMP correlates with the BMP strategies in the South Orange 
County WQIP. However, the JRMP is inconsistent with the South Orange County WQIP strategy to 
eliminate unnatural water balance because there is no clear statement that communicates over-
irrigation is prohibited in the City’s JRMP or any of the public education and outreach materials 
reviewed as part of this audit.  

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 
 

D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Loads schedules. 
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Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  

 
3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs. 

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various JRMP programs do not appear to 
be fully implemented in compliance with the requirements of Discharge Prohibition provision II.A.1.b, 
and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and 
II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program. 

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards <Roger.Mitchell@waterboards.ca.gov>
Sent: Wednesday, June 20, 2018 11:57 AM
To: 'Chris Macon - Laguna Woods'
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker, 

David@Waterboards
Subject: CITY OF LAGUNA WOODS OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT 

SUMMARY
Attachments: ATTACHMENT 1_City of Laguna Woods.pdf

Mr. Macon, 

The San Diego Water Boa=d completed a program audit of Orange County Copermittees  to assess each  j=risdiction’s
program effectiveness to prohibit over‐irrigation. The =rogram audit is consistent with the goals of the San Diego Water
Board’s  Practical  Vision.  The  Practical  Visio=  goal  for  achieving  a  sustainable  local  water  supply  includes  controlling
=ollutant discharges in over‐irrigation flows for water quality improvement= to achieve the beneficial use of municipal
water supply and enhance water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision
to  maintain  and  improve  water  q=ality  and  provide  sufficient  water  to  meet  the  demands  of  the  Region  throu=h
Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over‐irrigation and water waste=through
active  implementation  of  public  promotion,  prevention,  detection,  =limination,  and  local  agency  ordinances  and
enforcement.  

The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram to effectively prohibit
over‐irrigation  according  to  the  requirement=  of  provision  II.A.1.b,  Discharge  Prohibitions,  and  provision  II.E.2,  Illicit
Discharge Detection and Elimination. Provisi=n II.A.1.b specifically requires non‐storm water discharges into Copermitt=e
Municipal Separate Storm Sewer Systems (MS4s) to be effectively prohibit=d, through the implementation of provision
II.E.2, unless such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System permit.

Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=‐storm water discharges 
through a program of public promotion and facilita=ion, investigation, and elimination through an effective combination 
of its legal authority, enforcement, loca= ordinances and standards, and the JRMP. If the San Diego Water Board find=
that a Copermittee is actively and effectively implementing the requirements in provision =I.E.2 through their JRMPs, then
the Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non‐storm water discharges into MS4s
are to be effectively prohib=ted…” The program audit assessed each Copermittee’s =evel of implementation in five general
JRMP categories defined by specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP
program categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources reviewed during
the=audit: 

JRMP=Program Audit Summary 

JRMP Program =ategory 

Provision(s)<= 
style="mso‐

footnote‐id:ftn1" 
href="#_ftn1" 

name="_ftnref1" 

title==">[1]=/span> 

Copermittee R=sources Reviewed 

1. Legal Authority=/span> II.E.1 Municipal Code 
2. Public Education and Outre=ch II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>  
3. Illicit Discharge Detectio= and Elimination

(IDDE)/Enforcement
II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>  
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4. Watershed Management Area =ater Quality 
Improvement Plan (WQIP)  

II.B.3, II.D.2  Accepted Watershed Management Area Water 
Quality Im=rovement Plan(s) High Priority 
Water Quality Conditions, Priority Water 
Qu=lity Conditions, Numeric Goals and 
Schedules, and MS4 Outfall Persistent Dry‐
Weather Flow 

5. JRMP Strategies=/span>  II.B.3, II.E.5, 
II.F.2.a 

Accepted Watershed Management Area Water 
Quality Im=rovement Plan, Website, JRMP 

1Order R9‐2013‐0001, as amended 

The San Diego Water Boa=d based its audit findings on the following general assessment questions i= the five JRMP program categories:  

  

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal ordinances to prohibit over‐irrigation?  

  

2. PUBLIC EDUCATION AND OUTREACH: Is the over‐irrigation prohibition=clearly identified and easily located by the public through the Copermitte= web page information 

and hotline reporting? 

  IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over‐=rrigation prohibition through its IDDE investigation and enforcement proce=s? 

  WQIP: Does the Copermittee rely on over‐irrigation reduction, eli=ination, and prohibition strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality 

Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?  

  JRMP: Does the Copermittee identify over‐irrigation prohibition s=rategies and minimum BMPs in its updated JRMP?<=ol>  

  

For each of these gener=l audit assessment categories, the San Diego Water Board developed specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over‐

irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or 

“Ineffective.” Each of the five=program elements has a program implementation and a permit compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program 

Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective Program” is based on the total number of program effectiveness ratings out of a =otal of

ten. 

  

The San Diego Water Boa=d audit findings for the City of Laguna Woods are included in Attachment 1=to this e‐mail. A written response to any identified recommendations for p=ogram

improvements or Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements must be submitted to the San Di=go Water Board in the City’s next JRMP

Annual Report. An explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1. 

  

If you have any questions regarding this program aud=t, please contact Roger Mitchell at roger.mitchell@waterbo=rds.ca.gov or 619‐521‐5898.  

  

Respectfully, 

  

Roger N. Mitchell, P.G. 8867 

Engineering Geologist 

San Diego Regional Water Quality Control Board<=o:p> 

Surface Water Protection Branch 

2375 Northside Drive, Suite 100 

San Diego, CA 92108 

Roge=.Mitchell@waterboards.ca.gov 

Phone 619‐521‐5898 

  
The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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PROGRAM AUDIT SUMMARY  

 

   
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Laguna Woods (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions: 

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans. 

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the City’s ordinances, public outreach and education program 
(available on its website), implementation of its IDDE and enforcement program, JRMP, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County). 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended. 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board. 

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 9, “Streets, Highways, and Public Places” from the City’s 
Municipal Code. Section 9.02.030 “Water” states “It shall be and is hereby declared unlawful for any 
person, firm or corporation to run, or to allow to run, upon any highway or right-of-way thereof, any 
irrigation, waste or other water, provided that such water may be allowed to run upon or in any drain 
ditch along the side of such highway or right-of-way thereof if the same does not fill or overflow such 
ditch or run upon or percolate under the base of the paved or traveled portion of such highway.”  
 
The City’s ordinance inappropriately excludes drainage ditches next to the street from being a part of 
the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” Based on an 
inappropriate definition of MS4, the City does not appear to have effective legal authority to actively 
and effectively implement an over-irrigation prohibition program.  
 

2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 
implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. The City’s web pages provide the public 
with the option to translate the information on the page into another language. Having the option to 
translate the City’s web pages allows the non-English speaking public to have access to valuable 
information and results in better communication to the City’s residents. 
 
The City does not have a storm water program web page nor does the City have a web page about 
water quality. No information regarding the over-irrigation prohibition was found on any of the City’s 
web pages. The City’s home page has a tab titled “Contact Us” with contact information and a section 
where questions or comments can be submitted. This section requires information from the person 
submitting the request and does not provide the option to categorize the type of request. For example, 
there is no option for the public to choose to submit a water pollution problem. Additionally, the City’s 
web page does not include links to the water district’s webpage that identify prohibitions for over-
irrigation or drought information. Nor does the City’s web page include information on the 
Overwatering is Out action campaign. 

 
Based on the lack of storm water program information available to the public on the City’s website, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation to the MS4 is ineffective. 

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 777 of 1710



ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of Laguna Woods 
WDID No.: 9 30M1000290; Place ID: 236148 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 

 

Page 5 of 9 
 

pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit A-4. I of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, table A-4.2 Independent Water/Sewer Agency Pollution Prevention Related 
Ordinances/Programs, of the JRMP, identifies that the City coordinates with the El Toro Water District 
to address irrigation runoff control. However, there was no clear statement found on the City’s website 
that communicates to the public that over-irrigation is a prohibited and illicit discharge. Without the 
ability for the public to easily identify or report over-irrigation as a prohibited discharge, the City does 
not appear to have an effective IDDE program and cannot actively investigate over-irrigation 
complaints. 

 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Laguna Woods is responsible 
for implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
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strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 
 
The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the WQIP, consist of “identifying and eliminating unnatural and unpermitted, non-exempted dry 
weather flows from the MS4 into inland receiving waters, with priority for the locations where unnatural 
dry weather inputs arising from an unnatural urban water balance are exacerbating in-stream water 
quality conditions and contributing to unnatural in-stream regimes.” The South Orange County WQIP 
makes reference to over-irrigation when defining the types of unnatural water flows; “Some types of 
unnatural conditions are clear (for example, irrigation excess forming the sole flow in a stream that 
would otherwise be ephemeral) and will be the primary focus of initial efforts.” The South Orange 
County WQIP clearly identifies over-irrigation as an “unnatural and unpermitted” discharge. 
Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from the MS4 is defined as 
any unpermitted and/or non-exempted discharge from a MS4 outfall with hydrologic connectivity to a 
receiving water that occurs during dry weather and is not primary of groundwater origin.” Additionally, 
the South Orange County WQIP has identified numeric goals and a schedule to eliminate unnatural 
water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
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expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Laguna Woods does not provide any information on its web pages about the 
campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s March 2017 JRMP that identifies or 
describes the over-irrigation prohibition. Table A-9.5 lists BMP factsheets associated with specific 
activities related to public streets and storm drains. One of the BMPs listed is “Landscape 
maintenance BMPs” for the activity of “landscape maintenance including irrigation and fertilization.” 
Two factsheets, FP-2 Landscape Maintenance and IC-7 Landscape Maintenance, include information 
on reducing irrigation runoff, but do not provide information on over-irrigation being a prohibited 
discharge. The City’s JRMP correlates with the BMP strategies in the South Orange County WQIP. 
However, the JRMP is inconsistent with the South Orange County WQIP strategy to eliminate 
unnatural water balance because there is no clear statement that communicates over-irrigation is 
prohibited in the City’s JRMP or any of the public education and outreach materials reviewed as part 
of this audit. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
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implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit. 

 
3. The City’s public education and outreach program that is visible to the public does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs. 

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through some of its JRMP programs do not appear 
to be fully implemented in compliance with the requirements of Discharge Prohibition provision 
II.A.1.b, and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, 
and II.F.2.a. of the Regional MS4 Permit. 
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6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 
ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program. 

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: Slaven, Devin (dslaven@lakeforestca.gov)
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF LAKE FOREST OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:56:51 AM
Attachments: ATTACHMENT 1_City of Lake Forest.pdf

Mr. Slaven,<=p>
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of Lake Forest are included in Attachment 1
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=o this e-mail. A written response to any identified recommendations for pr=gram improvements or
Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements
must be submitted to the San Di=go Water Board in the City’s next JRMP Annual Report. An
explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Lake Forest (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the City’s ordinances, public outreach and education program 
(available on its website), implementation of its IDDE and enforcement program, JRMP, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 14 “Streets and Sidewalks” of the City’s Municipal Code. 
The City identifies in Title 14.24.030 “Water” that “It shall be and is hereby declared unlawful for any 
person, firm or corporation to run, or to allow to run, upon any highway or right-of-way thereof, any 
irrigation, waste or other water, provided that such water may be allowed to run upon or in any drain 
ditch along the side of such highway or right-of-way thereof if the same does not fill or overflow such 
ditch or run upon or percolate under the base of the paved or traveled portion of such highway.” 
 
The City’s ordinance inappropriately excludes drainage ditches next to the street from being a part of 
the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” Based on an 
inappropriate definition of MS4, the City does not appear to have effective legal authority to actively 
and effectively implement an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page, Water 
Quality web page, BMPs web page, and Residential Activities web page. Neither of these web pages 
provides the option to translate the information on the page into another language. Not having the 
option to translate the City’s web pages creates a communication barrier for the non-English speaking 
residents of the City. 
 
The City’s home page does not have information on the over-irrigation prohibition. The City’s web 
page has a tab on the left-hand side titled “Ask Lake Forest Contact Us.” When this link is activated, 
a list of reportable categories appears. The categories associated with water are General Water 
Inquiries, Water Provider, and Pollution Prevention/Water Quality. To submit a request, the log in 
system requires a log in. The over-irrigation prohibition is not addressed or listed as a reportable 
discharge through the City’s reporting system. Thus, it would be unclear for the public to know 
whether over-irrigation is a reportable prohibited discharge. Additionally, the City’s web page does 
not include links to the water district’s webpage that identify prohibitions for over-irrigation or drought 
information. 
 
The City’s Water Quality web page provides a list of BMP activities and links to factsheets associated 
with each activity. The web page also provides a link to the Orange County Watersheds division of 
the Orange County Public Works Department. The web page lists common storm drain pollutants and 
includes a link to the Overwatering is Out action campaign under the Lawn and Garden section. The 
City of Lake Forest is one of the few Copermittees in Orange County to promote the Overwatering is 
Out campaign directly on its web pages. Finally, the web page also provides contact numbers for 
reporting water pollution. The Water Quality web page does not identify over-irrigation as a prohibited 
and illicit discharge. 

 
The BMPs web page provides links to BMP factsheets within the sections of: Common Interest 
Area/Homeowner Associations, Construction Activities, Industrial and Commercial Business 
Activities, Municipal Activity, New Development/Significant Redevelopment and Residential 
Activities. The Residential Activities web page provides BMP factsheets to eight types of residential 
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activities. Factsheet R-04 Home and Garden Care Activities and R-08 Water Conservation were 
reviewed. None of these factsheets address the over-irrigation prohibition. 
 
Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective.  

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? No 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The San Diego Water Board does not have a final JRMP from the City of Lake Forest, 
therefore, the San Diego Water Board reviewed the City’s draft JRMP from April 1, 2017. This draft 
JRMP addresses an Enforcement Response Plan that the City follows to enforce their legal authority. 
However, there was no documents attached as part of the Enforcement Response Plan in the City’s 
draft JRMP. The draft JRMP provides a cover letter to Exhibit A-4.1 Enforcement Response Plan, but 
the Enforcement Response Plan document is missing. The City of Lake Forest is in violation of 
provision II.E.6 of the Regional MS4 Permit, which requires that the City implement an Enforcement 
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Response Plan as part of its JRMP. This violation may be subject to enforcement actions from the 
San Diego Water Board. 
 
Additionally, the City does not identify an active coordination with the local water agency in the City’s 
JRMP nor in the City’s website. There was no clear statement found on the City’s website that 
communicates to the public that over-irrigation is a prohibited and illicit discharge. Without the ability 
for the public to easily identify over-irrigation as a prohibited discharge, the City does not appear to 
have an effective IDDE program and cannot actively investigate over-irrigation complaints.  
 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-
irrigation is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Lake Forest is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
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South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the WQIP, consist of “identifying and eliminating unnatural and unpermitted, non-exempted dry 
weather flows from the MS4 into inland receiving waters, with priority for the locations where unnatural 
dry weather inputs arising from an unnatural urban water balance are exacerbating in-stream water 
quality conditions and contributing to unnatural in-stream regimes.” The South Orange County WQIP 
makes reference to over-irrigation when defining the types of unnatural water flows; “Some types of 
unnatural conditions are clear (for example, irrigation excess forming the sole flow in a stream that 
would otherwise be ephemeral) and will be the primary focus of initial efforts.” The South Orange 
County WQIP clearly identifies over-irrigation as an “unnatural and unpermitted” discharge. 
Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from the MS4 is defined as 
any unpermitted and/or non-exempted discharge from a MS4 outfall with hydrologic connectivity to a 
receiving water that occurs during dry weather and is not primary of groundwater origin.” Additionally, 
the South Orange County WQIP has identified numeric goals and a schedule to eliminate unnatural 
water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” The City of 
Lake Forest does indeed promote the Overwatering is Out campaign on its Water Quality page, but 
the City’s web pages are missing crucial information that over-irrigation is both a prohibited and illicit 
discharge. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
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• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s April 2017 draft JRMP that identifies 
or describes the over-irrigation prohibition. The draft JRMP has BMP factsheets, listed in Table A-
9.5, associated with specific activities related to public streets and storm drains. One of the BMPs 
listed is “Landscape maintenance BMPs” for the activity of “landscape maintenance including 
irrigation and fertilization.” Factsheet FP-2 Landscape Maintenance and IC-7 Landscape 
Maintenance promote efficient water saving tips to reduce irrigation runoff. The City’s draft JRMP 
correlates with the BMP strategies in the South Orange County WQIP. However, the draft JRMP is 
inconsistent with the South Orange County WQIP strategy to eliminate unnatural water balance 
because there is no clear statement that communicates over-irrigation is prohibited in the City’s draft 
JRMP or any of the public education and outreach materials reviewed as part of this audit. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its draft 
JRMP to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The City of Lake Forest is a Copermittee under Order No. R9-2013-0001, and any subsequent orders 
issued by the San Diego Water Board, until the California Regional Water Quality Control Board, 
Santa Ana Region (Santa Ana Water Board) adopts their own order. At the time of this audit, the 
Santa Ana Water Board has not adopted their own MS4 permit, therefore, the City of Lake Forest is 
required to fully comply with the provisions in Order No. R9-2013-0001. 
 

2. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c.   
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3. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  

 
4. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs.  

 
5. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and draft JRMP are consistent with the City’s South Orange County WQIP 
strategies. 

 
6. For this audit, the review of the City’s ordinances and draft JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various draft JRMP programs do not 
appear to be fully implemented in compliance with the requirements of Discharge Prohibition provision 
II.A.1.b, and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, 
and II.F.2.a. of the Regional MS4 Permit. 

 
7. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next draft JRMP annual report. The San Diego Water Board expects the 
City to include in its draft JRMP annual report documentation that demonstrates program changes 
were made and that the Regional MS4 Permit provisions are being adequately and actively 
implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its draft JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: "Joe Ames (james@cityofmissionviejo.org)"
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF MISSION VIEJO OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:57:00 AM
Attachments: ATTACHMENT 1_City of Mission Viejo.pdf

Mr. Ames,
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of Mission Viejo are included in Attachment =

4/9/2024 Board Meeting 8-5 Attachment 2, Page 796 of 1710



to this e-mail. A written response to any identified recommendations for =rogram improvements or
Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements
must be submitted to the San Di=go Water Board in the City’s next JRMP Annual Report. An
explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Mission Viejo (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the City’s ordinances, public outreach and education program 
(available on its website), implementation of its IDDE and enforcement program, JRMP, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Ordinance 10-285 from the City’s Municipal Code. The City 
identifies in section 6.65.200 “Prohibition on illicit connections and prohibited discharges” that “(a) No 
person shall: (1) Construct, maintain, operate and/or utilize any illicit connection. (2) Cause, allow, or 
facilitate any prohibited discharge…” This ordinance and other City ordinances do not identify over-
irrigation as being a prohibited and illicit discharge. 
 
Based on the lack of designation in the City’s ordinances that over-irrigation is a prohibited discharge, 
the City does not demonstrate an effective legal authority program to actively and effectively 
implement an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 

 
Core Audit Question Results: 

 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 
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• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 
discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page and 
Pollution Prevention web page were reviewed. None of the City’s web pages provide the option to 
translate the information on the page into another language. Not having the option to translate the 
City’s web pages creates a communication barrier for the non-English speaking residents of the City. 
 
The City’s home page does not identify over-irrigation as a prohibited discharge. The City’s home 
page provides the option to report an issue via the link “Report an Issue” under the “Services” section. 
When this link is activated a new page appears with a list of categories to report an issue. Some of 
the categories include “Landscaping,” which has the topic of “Landscape Concerns,” and “Streets,” 
which has the topic of “Storm Drains.” When the topic is activated specific information about the issue 
is required for the request to be submitted. The over-irrigation prohibition is not addressed or listed 
as a reportable discharge through the City’s reporting system. Thus, it would be unclear for the public 
to know whether over-irrigation is a reportable prohibited discharge. 
 
The City’s Pollution Prevention web page can be found in the “Environmental Programs” section 
under the Public Works Department. The Pollution Prevention web page makes reference to the City’s 
Storm Water Management Program and provides contact information to the Public Works 
Department; “If you have questions or concerns regarding stormwater issues, contact the Public 
Works Department at 949-470-3056 or publicworks@cityofmissionviejo.org.” The web page also 
provides information and BMP factsheets in the following sections: Commercial and Industrial, 
Development and Construction, Mobile Businesses, Our Watersheds, Residents What You Need to 
Know, Regulatory Information and Report, Report Polluters, and Orange County’s Stormwater 
Program. The brochures “Tips for Landscaping and Gardening” and “Tips to Prevent Overwatering” 
found on the Pollution Prevention web page were reviewed. Although these brochures provide useful 
information for the public to reduce irrigation runoff from going into the storm drains, these brochures 
did not include information on over-irrigation being a prohibited discharge. The PDF titled 
Requirements for Home and Garden Care Activities was also reviewed and no information on the 
over-irrigation prohibition was identified. The web page also provides links to the Mission Viejo Local 
Implementation Plan, the Mission Viejo Water Quality Ordinance 10-285, the Orange County 
Drainage Area Management Plan, and the San Diego Water Board web page. Additionally, the City’s 
web page does not include links to the water district’s webpage that identify prohibitions for over-
irrigation or drought information. Nor does the City’s web page include information on the 
Overwatering is Out action campaign. 
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Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective.  

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit 4.1 of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, table 4.2 Independent Water/Sewer Agency Pollution Prevention Related-
Ordinances/Programs, of the JRMP, identifies that the City coordinates with the El Toro Water District, 
the Moulton Niguel Water District, the Santa Margarita Water District, and the Trabuco Canyon Water 
District. However, there was no clear statement found on the City’s website that communicates to the 
public that over-irrigation is a prohibited and illicit discharge. Without the ability for the public to easily 
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identify or report over-irrigation as a prohibited discharge, the City does not appear to have an 
effective IDDE program and cannot actively investigate over-irrigation complaints.  
 
Based on the San Diego Water Board’s review, the City’s active implementation of the IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges to actively implement City’s IDDE program 
with regards to eliminating over-irrigation. The City’s web pages do not reflect that over-irrigation is 
both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Mission Viejo is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the WQIP, consist of “identifying and eliminating unnatural and unpermitted, non-exempted dry 
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weather flows from the MS4 into inland receiving waters, with priority for the locations where unnatural 
dry weather inputs arising from an unnatural urban water balance are exacerbating in-stream water 
quality conditions and contributing to unnatural in-stream regimes.” The South Orange County WQIP 
makes reference to over-irrigation when defining the types of unnatural water flows; “Some types of 
unnatural conditions are clear (for example, irrigation excess forming the sole flow in a stream that 
would otherwise be ephemeral) and will be the primary focus of initial efforts.” The South Orange 
County WQIP clearly identifies over-irrigation as an “unnatural and unpermitted” discharge. 
Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from the MS4 is defined as 
any unpermitted and/or non-exempted discharge from a MS4 outfall with hydrologic connectivity to a 
receiving water that occurs during dry weather and is not primary of groundwater origin.” Additionally, 
the South Orange County WQIP has identified numeric goals and a schedule to eliminate unnatural 
water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Mission Viejo does not provide any information on its home page or Pollution 
Prevention web page about the campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective. 

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
The San Diego Water Board did not find information in the City’s April 2017 JRMP that identifies or 
describes the over-irrigation prohibition. The City updated their JRMP and has identified minimum 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 804 of 1710



ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of Mission Viejo 
WDID No.: 9 30M1000292; Place ID: 240995 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 
 

Page 8 of 9 
 

BMPs for existing development areas that must be implemented and maintained for residential, 
industrial, commercial, and municipal activities and areas. The JRMP has BMP factsheets that identify 
common methods to addressing common types of non-storm water discharges, but does not include 
information on over-irrigation being a prohibited discharge. Table 9.5 shows BMP factsheets 
associated with specific activities related to public streets and storm drains. One of the BMPs listed 
is “Landscape maintenance BMPs” for the activity of “landscape maintenance including irrigation and 
fertilization.” Factsheet FP-2 Landscape Maintenance and IC-7 Landscape Maintenance promote 
efficient water saving tips to reduce irrigation runoff. The City’s JRMP correlates with the BMP 
strategies in the South Orange County WQIP. However, the JRMP is inconsistent with the South 
Orange County WQIP strategy to eliminate unnatural water balance because there is no clear 
statement that communicates over-irrigation is prohibited in the City’s JRMP or any of the public 
education and outreach materials reviewed as part of this audit. 

Additionally, section 6.3.2 “Action Campaigns” of the City’s JRMP states “The City supports the 
Overwatering is Out action campaign by promoting the program at city events and including a link to 
www.overwateringisout.org on the city website.” However, no link to the Overwatering is Out action 
campaign was located in the City’s home page or Pollution Prevention web page. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 

 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules.   
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c.   
 

2. The City does not have a written ordinance that effectively identifies over-irrigation as a prohibited 
discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  
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3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs.  

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various JRMP programs do not appear to 
be fully implemented in compliance with the requirements of Discharge Prohibition provision II.A.1.b, 
and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and 
II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: "Joe Ames (james@cityofmissionviejo.org)"
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF RANCHO SANTA MARGARITA OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT

SUMMARY
Date: Wednesday, June 20, 2018 11:57:08 AM
Attachments: ATTACHMENT 1_City of Rancho Santa Margarita.pdf

Mr. Ames, 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s to be effectively prohibite=, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code

4/9/2024 Board Meeting 8-5 Attachment 2, Page 807 of 1710

mailto:james@cityofmissionviejo.org
mailto:Laurie.Walsh@waterboards.ca.gov
mailto:Erica.Ryan@Waterboards.ca.gov
mailto:Mireille.Garcia@Waterboards.ca.gov
mailto:David.Barker@waterboards.ca.gov
mailto:David.Barker@waterboards.ca.gov


2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of Rancho Santa Margarita are included in
At=achment 1 to this e-mail. A written response to any identified recommendat=ons for program
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improvements or Program Audit Summary Findings of “Potentially Ineffective” or =#8220;Ineffective”
program elements must be submitted to the =an Diego Water Board in the City’s next JRMP Annual
Report. An expla=ation of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 
 

 
 

 
  

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of Rancho Santa Margarita (City) Jurisdictional Runoff Management 
Program (JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose 
of the audit was to assess if the City is implementing its storm water management program in compliance 
with the requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. 
R9-2013-0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation 
prohibition. A Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the 
Regional MS4 Permit, requires an active and effective implementation of the following Regional MS4 Permit 
provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluated the City’s JRMP, ordinances, public outreach and education 
program (available on its website), implementation of its IDDE and enforcement program, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 11 “Streets and Sidewalks” from the City’s Municipal 
Code. The City identifies in section 11.03.010 “Water” that “It shall be and is hereby declared unlawful 
for any person, firm or corporation to run, or to allow to run, upon any highway or right-of-way thereof, 
any irrigation, waste, or other water, provided that such water may be allowed to run upon or in any 
drain ditch along the side of such highway or right-of-way thereof if the same does not fill or overflow 
such ditch or run upon or percolate under the base of the paved or traveled portion of such highway.”  
 
The City’s ordinance inappropriately excludes drainage ditches next to the street from being a part of 
the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” Based on an 
inappropriate definition of MS4, the City does not appear to have effective legal authority to actively 
and effectively implement an over-irrigation prohibition program.   

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No  
 

• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 
 

The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page and 
Stormwater Program web page were reviewed. The City’s web pages provide the public with the 
option to translate the information on the page into another language. Having the option to translate 
the City’s web pages allows the non-English speaking public to have access to valuable information 
and results in better communication to the City’s residents. 
 
The City’s home page does not identify over-irrigation as a prohibited discharge. The City’s home 
page has a reporting mechanism titled “Citizen Request Tracker” for general requests and concerns. 
When the link to the “Citizen Request Tracker” is activated, a new page appears with a list of 
departments. There is a link titled “General Requests and Concerns” under the Public Works 
Department. When this link is activated a request can be submitted after completing the sections of 
the request form. The over-irrigation prohibition is not listed as a reportable concern through the City’s 
reporting system. Thus, it would be unclear for the public to know whether over-irrigation is a 
reportable prohibited discharge. Additionally, the City’s web page does not include links to the water 
district’s webpage that identify prohibitions for over-irrigation or drought information. Nor does the 
City’s web page include information on the Overwatering is Out action campaign. 

 
The City’s Stormwater Program web page can be found under the “Government” tab of the City’s 
home page. The Stormwater Program web page provides information about the City’s responsibility 
to comply with the Regional MS4 Permit. The web page also provides contact information to report a 
water pollution problem and provides a link to the “Public Education” web page of the Orange County 
Watersheds program. No information on the over-irrigation prohibition is provided in the Stormwater 
Program web page. 

 
Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective. 
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3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 
II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit 4.1 of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, table 4.2 Independent Water/Sewer Agency Pollution Prevention Related 
Ordinances/Programs, of the JRMP, identifies that the City coordinates with the Santa Margarita 
Water District and the Trabuco Canyon Water District to address irrigation runoff control. However, 
there was no clear statement found on the City’s website that communicates to the public that over-
irrigation is a prohibited and illicit discharge. Without the ability for the public to easily identify over-
irrigation as a prohibited discharge, the City does not appear to have an effective IDDE program and 
cannot actively investigate over-irrigation complaints.  
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Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective. The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement the City’s 
IDDE program with regards to eliminating over-irrigation. The City’s web pages do not reflect that 
over-irrigation is both a prohibited and illicit discharge. 
 

4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 
develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of Rancho Santa Margarita is 
responsible for implementing the South Orange County WQIP. The City must identify jurisdictional 
and WMA strategies in the South Orange County WQIP for residential, commercial, industrial, and 
municipal areas or sources. These strategies are to be implemented within its jurisdiction as part of 
its JRMP requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to 
provisions II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South 
Orange County WQIP. The City is also required to include BMPs, education programs, incentives, 
and enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction 
that contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to 
identify and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority 
water quality conditions identified in the South Orange County WQIP until the non-storm water 
discharges have either been effectively eliminated, identified as not being required to be addressed 
as an illicit discharge, or is authorized by a separate National Pollutant Discharge Elimination System 
permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from the MS4, as specified in section 3.3.1.2 
of the South Orange County WQIP, consist of “identifying and eliminating unnatural and unpermitted, 
non-exempted dry weather flows from the MS4 into inland receiving waters, with priority for the 
locations where unnatural dry weather inputs arising from an unnatural urban water balance are 
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exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” The 
South Orange County WQIP makes reference to over-irrigation when defining the types of unnatural 
water flows; “Some types of unnatural conditions are clear (for example, irrigation excess forming the 
sole flow in a stream that would otherwise be ephemeral) and will be the primary focus of initial 
efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural and 
unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from 
the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of Rancho Santa Margarita does not provide any information on its home page or 
Stormwater Program web page about the campaign. 

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective.  

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s April 2017 JRMP that identifies or 
describes the over-irrigation prohibition. The City updated their JRMP and has identified minimum 
BMPs for existing development areas that must be implemented and maintained for residential, 
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industrial, commercial, and municipal activities and areas. The JRMP has BMP factsheets that identify 
common methods to addressing common types of non-storm water discharges, but does not include 
information on over-irrigation being a prohibited discharge. Table 9.5 BMPs for CIAs/HOAs with 
Publicly-Owned and –Maintained Streets and Storm Drains shows BMP factsheets associated with 
specific activities related to public streets and storm drains. One of the BMPs listed is “Landscape 
maintenance BMPs” for the activity of “landscape maintenance including irrigation and fertilization.” 
Factsheet FP-2 Landscape Maintenance and IC-7 Landscape Maintenance promote efficient water 
saving tips to reduce irrigation runoff. The Best Management Practices for Eliminating Irrigation 
Runoff brochure, found on Exhibit 9-2 Page 58, and Best Management Practices for Landscaping 
Services brochure, found on Exhibit 9-2 Page 60, provide information on BMPs for preventing 
irrigation runoff. The Best Management Practices for Landscaping Services explains “Please note 
that it is unlawful for wash water or other non-storm water, generated by landscapers, to enter storm 
drains.” Although these brochures contain information to reduce irrigation runoff, the brochures do 
not provide a clear statement that communicates over-irrigation discharges are prohibited. The City’s 
JRMP correlates with the BMP strategies in the South Orange County WQIP. However, the JRMP is 
inconsistent with the South Orange County WQIP strategy to eliminate unnatural water balance 
because there is no clear statement that communicates over-irrigation is prohibited in the City’s JRMP 
or any of the public education and outreach materials reviewed as part of this audit. 

Additionally, section 6.3.2 “Action Campaigns” of the City’s JRMP states “The City supports the 
Overwatering is Out action campaign by promoting the program at city events and including a link to 
www.overwateringisout.org on the city website.” However, no link to the Overwatering is Out action 
campaign was located on the City’s home page or Stormwater Program web page. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
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report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  

 
3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs.  

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies.  

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through some of its JRMP programs do not appear 
to be fully implemented in compliance with the requirements of Discharge Prohibition provision 
II.A.1.b, and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, 
and II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: Cynthia Mallett
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF SAN CLEMENTE OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:57:20 AM
Attachments: ATTACHMENT 1_City of San Clemente.pdf

Ms. Mallett,=/p>
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of San Clemente are included in Attachment
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1=to this e-mail. A written response to any identified recommendations for p=ogram improvements
or Program Audit Summary Findings of “Potentially Ineffective” or “=Ineffective” program elements
must be submitted to the San Di=go Water Board in the City’s next JRMP Annual Report. An
explanation=of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of San Clemente (City) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose of the 
audit was to assess if the City is implementing its storm water management program in compliance with the 
requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. R9-2013-
0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation prohibition. A 
Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the Regional MS4 
Permit, requires an active and effective implementation of the following Regional MS4 Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the City’s ordinances, public outreach and education program 
(available on its website), implementation of its IDDE and enforcement program, JRMP, and jurisdictional 
strategies in the South Orange County Watershed Management Area33 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 
 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 
 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 
 

• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 
MS4 Permit? No 

 
The San Diego Water Board reviewed Chapter 12.16 “Excavations and Obstructions” and Chapter 
13.40 “Stormwater Runoff Control” from the City’s Municipal Code. The City identifies in Ordinance 
12.16.080 “Control of Irrigation and Stormwater” that “No person shall allow or permit any irrigation 
water (except from lawns), stormwater drained from buildings or water drained from swimming pools 
to run upon or over the surface of any sidewalk in the City, or upon or into the roadway of any street 
therein except in the gutters thereof, or properly controlled channels which may be approved at the 
discretion of the Street Superintendent.” The City’s ordinance to prohibit irrigation water from entering 
the MS4 authorizes over-irrigation water to enter catch basins when catch basins are clearly a part 
of the City’s MS4. Therefore, the City’s ordinance does not appear to have the legal authority to 
effectively prohibit over-irrigation as required to comply with provision II.E.1. 

 
The City’s ordinance should address non-storm water discharges, including over-irrigation, to any 
part of the City’s MS4 as illicit discharges. Attachment C of the Regional MS4 Permit clearly defines 
an MS4 to be “a conveyance or system of conveyances (including roads with drainage systems, 
municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” The 
City’s ordinance does not address the entire MS4 system because the ordinance specifically exempts 
gutters. 

 
Based on the lack of designation in the City’s ordinance that over-irrigation is a prohibited discharge, 
the City does not appear to demonstrate effective legal authority to actively and effectively implement 
an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
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City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 

 
Core Audit Question Results: 

 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page, 
Mandatory Restrictions on Water Waste web page, Water Conservation web page, Urban Water 
Management Plan web page, and Water Quality web page were reviewed. The City’s web pages 
provide the public with the option to translate the information on the page into another language. 
Having the option to translate the City’s web pages allows the non-English speaking public to have 
access to valuable information and results in better communication to the City’s residents.  

 
The City’s home page does not identify the over-irrigation prohibition. The City’s home page has a 
link titled “Graffiti and Code Complaints” on the right-hand side of the home page. When the link is 
activated a new page appears titled “Code Compliance.” The page allows for an issue to be reported. 
Some of the issue types available for reporting are “Water Conservation, “Storm Drains,” and “Water 
Pollution.” The page also provides contact information for the City’s Code Compliance Department. 
Additionally, the City’s web page does not include links to the water district’s webpage that identify 
prohibitions for over-irrigation or drought information. Nor does the City’s web page include 
information on the Overwatering is Out action campaign. 

 
The City’s Mandatory Restrictions on Water Waste web page provides information on the City’s 
requirement to restrict water waste. One of the requirements listed on the page states “When 
irrigating, avoid excess irrigation causing runoff into the storm drain system.” The page also contains 
a link to the City’s Water Conservation Ordinance. Although the web page makes an attempt to 
educate the public by encouraging the avoidance of “excess irrigation,” the web page does not identify 
that over-irrigation is prohibited. The City’s Water Conservation page provides tips and resources for 
water conservation, but does not have information on the over-irrigation prohibition. The Urban Water 
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Management Plan does not provide information on over-irrigation being prohibited either. The Water 
Quality page contains information on water quality reports, but does not identify over-irrigation as a 
prohibited discharge. 

 
Based on the City’s inconsistent information available to the public that over-irrigation is prohibited, 
the City’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective.  

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Appendix G of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, the City does not identify an active coordination with the local water agency 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 826 of 1710



ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of San Clemente 
WDID No.: 9 30M1000296; Place ID: 255215 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 
 

Page 6 of 10 
 

in the City’s JRMP nor in the City’s website. There was no clear statement found on the City’s website 
that communicates to the public that over-irrigation is a prohibited and illicit discharge. Without the 
ability for the public to easily identify or report over-irrigation as a prohibited discharge, the City does 
not appear to have an effective IDDE program and cannot actively investigate over-irrigation 
complaints. In addition, it does not appear that there is an active coordination with the local water 
agency to address over-irrigation. 

 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective.  The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program specific to eliminating over-irrigation. The City’s web pages do not reflect that over-irrigation 
is both a prohibited and illicit discharge. 

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of San Clemente is responsible for 
implementing the South Orange County WQIP. The City must identify jurisdictional and WMA 
strategies in the South Orange County WQIP for residential, commercial, industrial, and municipal 
areas or sources. These strategies are to be implemented within its jurisdiction as part of its JRMP 
requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to provisions 
II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South Orange 
County WQIP. The City is also required to include BMPs, education programs, incentives, and 
enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction that 
contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to identify 
and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority water 
quality conditions identified in the South Orange County WQIP until the non-storm water discharges 
have either been effectively eliminated, identified as not being required to be addressed as an illicit 
discharge, or is authorized by a separate National Pollutant Discharge Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 
The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
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balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The City’s strategies to reduce dry weather flow into and from their MS4, as specified in section 
3.3.1.2 of the South Orange County WQIP, consist of “identifying and eliminating unnatural and 
unpermitted, non-exempted dry weather flows from the MS4 into inland receiving waters, with priority 
for the locations where unnatural dry weather inputs arising from an unnatural urban water balance 
are exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” 
The South Orange County WQIP makes reference to over-irrigation when defining the types of 
unnatural water flows; “Some types of unnatural conditions are clear (for example, irrigation excess 
forming the sole flow in a stream that would otherwise be ephemeral) and will be the primary focus 
of initial efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural 
and unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow 
from the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” Although the 
South Orange County WQIP addresses the Permittees initiatives to promote the Overwatering is Out 
campaign, the City of San Clemente does not provide any information on its home page, Mandatory 
Restrictions on Water Waste web page, Water Conservation web page, Urban Water Management 
Plan web page, or Water Quality web page about the campaign.  

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs through its public education and outreach program and website is potentially 
ineffective.  

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
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• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the City’s April 2017 JRMP that identifies or 
describes the over-irrigation prohibition. Section 4.3 “Local Regulations” provides ordinances related 
to the regulation of pollutant discharges. Section 4.3.7 “Water Service System: Chapter 13.04” 
explains the ordinance in the City’s Municipal Code related to a pricing system and its relation to over-
irrigation; “This pricing system encourages water conservation, which helps to reduce urban runoff 
by reducing the amount of water from over-irrigation, hard/impervious surface hosing (i.e. driveways) 
and car washing, etc.” Although this ordinance encourages the reduction of over-irrigation, the 
ordinance does not prohibit over-irrigation. 

The City updated their JRMP and has identified minimum BMPs for existing development areas that 
must be implemented and maintained for residential, industrial, commercial, and municipal activities 
and areas. The JRMP has BMP factsheets that identify common methods to addressing common 
types of non-storm water discharges, but does not include information on over-irrigation being a 
prohibited discharge. Table 9-4 CIAs/HOAs with Publicly Owned/Maintained Streets and Storm 
Drains shows BMP factsheets associated with specific activities related to public streets and storm 
drains. One of the BMPs listed is “Landscape maintenance” for the activity of “landscape maintenance 
including irrigation and fertilization.” BMP factsheet IC-6 Landscape Maintenance promotes efficient 
water saving tips to reduce irrigation runoff, but does not mention that over-irrigation is prohibited. 
Factsheets FP-2, FF-5, R-4 Home and Garden Care Activities and R-8 Water Conservation also 
provide information and tips on how to manage irrigation runoff, but do not identify over-irrigation as 
a prohibited and illicit discharge. The City’s JRMP correlates with the BMP strategies in the South 
Orange County WQIP. However, the JRMP is inconsistent with the South Orange County WQIP 
strategy to eliminate unnatural water balance because there is no clear statement that communicates 
over-irrigation is prohibited in the City’s JRMP or any of the public education and outreach materials 
reviewed as part of this audit. 

Additionally, section 6.1.6 “Action Campaigns” of the City’s JRMP states “The City supports the 
Overwatering is Out action campaign by utilizing print media advertisements and distribution of 
eNewsletters, and an online retargeting campaign that directs users to the 
www.overwateringisout.com website of the City’s stormwater website www.sccleanocean.org.” 
However, there was no link or reference to the Overwatering is Out action campaign in the City’s web 
pages on its website.  

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
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approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  

 
3. The City’s public education and outreach program, that is visible to the public, does not identify over-

irrigation as a prohibited discharge. This calls into question whether or not the City is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the City’s public education 
and outreach program in order to meet the numeric goals and strategies identified for the HPWQCs 
and PWQCs.  

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various JRMP programs do not appear to 
be fully implemented in compliance with the requirements of Discharge Prohibition provision II.A.1.b, 
and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and 
II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  
 

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
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include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: Hossein Ajideh (HAjideh@sanjuancapistrano.org)
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: CITY OF SAN JUAN CAPISTRANO OVER-IRRIGATION PROHIBITION PROGRAM IMPLEMENTATION AUDIT

SUMMARY
Date: Wednesday, June 20, 2018 11:57:30 AM
Attachments: ATTACHMENT 1_City of San Juan Capistrano.pdf

Mr. Ajideh,<=p>
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
storm water discharges through a program of public promotion and facilita=ion, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the City of San Juan Capistrano are included in
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Attac=ment 1 to this e-mail. A written response to any identified recommendation= for program
improvements or Program Audit Summary Findings of “Potentially Ineffective” or =#8220;Ineffective”
program elements must be submitted to the =an Diego Water Board in the City’s next JRMP Annual
Report. An expla=ation of the audit ratings are included in the Audit Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
        &nbs=;      
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the City of San Juan Capistrano (City) Jurisdictional Runoff Management 
Program (JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The purpose 
of the audit was to assess if the City is implementing its storm water management program in compliance 
with the requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 Order No. 
R9-2013-0001 (Regional MS4 Permit) for the active and effective implementation of the over-irrigation 
prohibition. A Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b of the 
Regional MS4 Permit, requires an active and effective implementation of the following Regional MS4 Permit 
provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the City’s ordinances, public outreach and education program 
(available on its website), implementation of its IDDE and enforcement program, JRMP, and jurisdictional 
strategies in the South Orange County Watershed Management Area3 Water Quality Improvement Plan 
(South Orange County WQIP)4 for active and effective implementation of provisions II.A.1.b, II.B.3, II.D.2, 
II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 836 of 1710



ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

City of San Juan Capistrano 
WDID No.: 9 30M1000297; Place ID: 255344 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 
 

Page 3 of 9 
 

This Audit Report does not attempt to comprehensively describe all aspects of the City’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the City’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the City establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The City’s legal authority 
must, at a minimum, authorize the City to prohibit and eliminate all illicit discharges into its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 6 “Sanitation and Health” and Title 9 “Land Use” of the 
City’s Municipal Code. Section 6-12.05.b.4 “Mandatory Restrictions on Water Waste at All Times” 
states “Landscape irrigation system(s) shall be adjusted and operated to eliminate overspray and/or 
runoff onto impervious surfaces such as sidewalks, driveways, V-ditches, gutters and roadway.” This 
statement refers to irrigation systems and does not prohibit over-irrigation. Also, Section 9-3.527 
“Landscape (Water Conservation Standards)” establishes standards for landscaping and irrigation 
systems, but does not prohibited over-irrigation as an illicit discharge.  

 
Based on the lack of designation in the City’s ordinance that over-irrigation is a prohibited discharge, 
the City does not appear to demonstrate effective legal authority to actively and effectively implement 
an over-irrigation prohibition program.  

 
2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the City 

implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
City must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
City to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 
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Core Audit Question Results: 
 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? Yes 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? Yes 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 

 
The San Diego Water Board reviewed the City’s web pages, reporting hotline, public outreach 
information, and programs available on the City’s website. Specifically, the City’s home page, Water 
Quality web page, and Water Conservation web page were reviewed. Neither of these web pages 
provides the option to translate the information on the page into another language. Not having the 
option to translate the City’s home page, Water Quality web page, or Water Conservation web page 
creates a communication barrier for the non-English speaking residents of the City.  

 
The City’s home page does not have information on the over-irrigation prohibition. The City’s home 
page provides contact information to different departments under the “About Us” tab. The City’s home 
page has a link titled “Report a Maintenance Issue” under the “City Services” tab. When this link is 
activated, a new page appears with the option to submit a service request. The service request does 
not provide the option to choose a water pollution problem, but does have the option to select “Other.” 
The City’s request page can serve as a useful tool for the public to report over-irrigation, however, 
the request page does not identify over-irrigation as a reportable prohibited discharge. Additionally, 
the City’s web page does not include links to the water district’s webpage that identify prohibitions for 
over-irrigation or drought information. 

 
The City’s Water Quality web page provides information on the MS4 Permit and the San Diego Water 
Board, but does not identify that over-irrigation is prohibited. The City’s Water Conservation page 
makes reference to the City’s Municipal Code Title 6, Chapter 12 for water conservation measures. 
The web page also provides a contact number to report water waste, a link to the City’s maintenance 
reporting website and an email address to report water issues. The web page lists activities and 
measures to avoid water waste and also prohibits irrigation runoff; “Runoff to the street is prohibited. 
This includes water from any hose, pipe, valve, faucet, sprinkler, or irrigation device into any storm 
water drainage system, drain, gutter or street. Routinely, monitor and adjust irrigation systems to 
eliminate overspray.” The City of San Juan Capistrano is the only Copermittee in Orange County to 
address the prohibition of over-irrigation runoff directly on its web page. The web page also provides 
tips for saving water and a link to the Overwatering is Out action campaign website. The City of San 
Juan Capistrano is one of the few Copermittees in Orange County to promote the Overwatering is 
Out campaign directly on their web pages. Overall, the City’s web pages provide useful information 
for irrigation management.  
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Based on the City’s inconsistent information about over-irrigation being a prohibited discharge, the 
City’s active implementation of its public education and outreach program to prohibit over-irrigation 
and discharge of pollutants from over-irrigation is potentially ineffective.  

 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
City implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the City’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the City 
web pages. The Enforcement Response Plan, found in Exhibit 10.1 of the City’s JRMP, identifies 
enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the City’s Enforcement Response Plan states “An Illegal Discharge (or 
“Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge. Additionally, section 2.4 External Partnerships, of the JRMP, states “The Tri-City Water 
Savings group is formed by the City of San Juan Capistrano, City of Dana Point, City of San Clemente 
and South Coast Water District. This group meets monthly and coordinate on programs that affect 
the constituents of the 3 jurisdictional geographical areas, as it relates to water conservation, irrigation 
and stormwater.” Although the JRMP says there is coordination between the City and the local water 
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district, the City’s website did not include links to the South Coast Water District.  Most importantly, 
the City’s web pages do not include a mechanism for the public to specifically report over-irrigation 
as an illicit discharge. Without the ability for the public to easily report over-irrigation as a prohibited 
discharge, the City does not appear to have an effective IDDE program and cannot actively 
investigate over-irrigation complaints.  

 
Based on the San Diego Water Board’s review, the City’s active implementation of an IDDE program 
and enforcement of the over-irrigation prohibition is potentially ineffective.  The City’s public education 
and outreach program web pages do not support a conclusion that the City is using public 
identification and reporting of over-irrigation discharges as a means to actively implement City’s IDDE 
program specific to eliminating over-irrigation.  

 
4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the City to 

develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The City of San Juan Capistrano is 
responsible for implementing the South Orange County WQIP. The City must identify jurisdictional 
and WMA strategies in the South Orange County WQIP for residential, commercial, industrial, and 
municipal areas or sources. These strategies are to be implemented within its jurisdiction as part of 
its JRMP requirements to effectively prohibit non-storm water discharges into its MS4 (pursuant to 
provisions II.E.2 through II. E.7) and achieve the interim and final numeric goals identified in the South 
Orange County WQIP. The City is also required to include BMPs, education programs, incentives, 
and enforcement in the South Orange County WQIP for the areas or sources within its jurisdiction 
that contribute to the highest priority water quality conditions. Provision II.D.2 requires the City to 
identify and prioritize its MS4 outfalls with persistent dry weather flows based on the highest priority 
water quality conditions identified in the South Orange County WQIP until the non-storm water 
discharges have either been effectively eliminated, identified as not being required to be addressed 
as an illicit discharge, or is authorized by a separate National Pollutant Discharge Elimination System 
permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 

 
• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 

the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 
 

The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
Watershed Management Area (WQIP, Table 2-3). 
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The City’s strategies to reduce dry weather flow into and from their MS4, as specified in section 
3.3.1.2 of the WQIP, consist of “identifying and eliminating unnatural and unpermitted, non-exempted 
dry weather flows from the MS4 into inland receiving waters, with priority for the locations where 
unnatural dry weather inputs arising from an unnatural urban water balance are exacerbating in-
stream water quality conditions and contributing to unnatural in-stream regimes.” The South Orange 
County WQIP makes reference to over-irrigation when defining the types of unnatural water flows; 
“Some types of unnatural conditions are clear (for example, irrigation excess forming the sole flow in 
a stream that would otherwise be ephemeral) and will be the primary focus of initial efforts.” The 
South Orange County WQIP clearly identifies over-irrigation as an “unnatural and unpermitted” 
discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow from the MS4 is 
defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with hydrologic 
connectivity to a receiving water that occurs during dry weather and is not primary of groundwater 
origin.” Additionally, the South Orange County WQIP has identified numeric goals and a schedule to 
eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” The City of 
San Juan Capistrano does indeed promote the Overwatering is Out campaign on the Water 
Conservation web page.  

Based on the San Diego Water Board’s review, the City has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the City’s public education and outreach program found on its web pages are 
inconsistent with the City’s strategies and do not reflect actual implementation of the strategies to 
address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the City’s active implementation of the South Orange County WQIP strategies and 
minimum BMPs is potentially ineffective.  

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the City to update its JRMP and identify minimum BMPs for existing development areas that must be 
implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 

Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
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The San Diego Water Board did not find information in the City’s April 2017 draft JRMP that identifies 
or describes the over-irrigation prohibition. The City’s JRMP, section 3.3 High Priority Water Quality 
Problems and Sources, states; “In accordance with the Fourth Term Permit’s requirement that 
landscape irrigation runoff be re-categorized as a non-exempt discharge, landscape irrigation runoff 
is also defined as a high priority water quality problem in the City.”  The JRMP has BMP factsheets 
that identify common methods to addressing common types of non-storm water discharges, but does 
not include information on over-irrigation being a prohibited discharge. Table 9-4 HOAs with Publicly 
Owned/Maintained Streets and Storm Drains shows BMP factsheets associated with specific 
activities related to public streets and storm drains. One of the BMPs listed is “Landscape 
Maintenance” for the activity of “landscape maintenance including irrigation and fertilization.” 
Factsheet IC-6 Landscape Maintenance promotes efficient water saving tips to reduce irrigation 
runoff.  The City’s JRMP correlates with the BMP strategies in the South Orange County WQIP. 
However, the JRMP is inconsistent with the South Orange County WQIP strategy to eliminate 
unnatural water balance because there is no clear statement that communicates over-irrigation is 
prohibited in the City’s JRMP. 

Based on the San Diego Water Board’s review, the City has not identified minimum BMPs in its JRMP 
to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the City’s program 
implementation on its public education and outreach web pages, City Ordinances, and the JRMP 
make its program potentially ineffective. 

 
D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The City does not have a written ordinance that effectively identifies over-irrigation as a prohibited 
discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the City’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  
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3. The City’s public education and outreach program, that is visible to the public, does identify over-
irrigation as a prohibited discharge. The City’s reporting system does not identify over-irrigation as a 
reportable illicit discharge. This calls into question whether or not the City is actively implementing 
the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged through over-
irrigation requires an effective and active implementation of the City’s public education and outreach 
program in order to meet the numeric goals and strategies identified for the HPWQCs and PWQCs.  

 
4. The San Diego Water Board is concerned that the City will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the City’s South Orange County WQIP strategies. 

 
5. For this audit, the review of the City’s ordinances and JRMP were not comprehensive. The City’s 

implementation of the over-irrigation prohibition through its various JRMP programs do not appear to 
be fully implemented in compliance with the requirements of Discharge Prohibition provision II.A.1.b, 
and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and 
II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the City’s overall 
program of prohibiting over-irrigation is ineffective. Overall, the City’s public education and outreach 
on its web pages will need improvement if the City is to achieve an effective over-irrigation prohibition 
program.  

 
E. RECOMMENDATIONS 

 
1. The City should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The City shall provide an update to the San Diego 
Water Board in the City’s next JRMP annual report. The San Diego Water Board expects the City to 
include in its JRMP annual report documentation that demonstrates program changes were made 
and that the Regional MS4 Permit provisions are being adequately and actively implemented. 

 
2. The City should take this opportunity to review the other components of its storm water program to 

ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the San 
Diego Water Board and update its JRMP accordingly. 
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From: Mitchell, Roger@Waterboards
To: Cindy Rivers; Chris Crompton
Cc: Walsh, Laurie@Waterboards; Ryan, Erica@Waterboards; Garcia, Mireille@Waterboards; Barker,

David@Waterboards
Subject: COUNTY OF ORANGE AND ORANGE COUNTY FLOOD CONTROL DISTRICT OVER-IRRIGATION PROHIBITION

PROGRAM IMPLEMENTATION AUDIT SUMMARY
Date: Wednesday, June 20, 2018 11:57:54 AM
Attachments: ATTACHMENT 1_Orange County and OCFCD.PDF

Ms. Rivers and Mr. Crom=ton
 
The San Diego Water Boa=d completed a program audit of Orange County Copermittees to assess
each j=risdiction’s program effectiveness to prohibit over-irrigation. The =rogram audit is consistent
with the goals of the San Diego Water Board’s Practical Vision. The Practical Visio= goal for achieving
a sustainable local water supply includes controlling =ollutant discharges in over-irrigation flows for
water quality improvement= to achieve the beneficial use of municipal water supply and enhance
water conservation to reduce water demand. The Sa= Diego Water Board will advance its vision to
maintain and improve water q=ality and provide sufficient water to meet the demands of the Region
throu=h Jurisdictional Runoff Management Programs (JRMPs) that effectively prohibit over-irrigation
and water waste=through active implementation of public promotion, prevention, detection,
=limination, and local agency ordinances and enforcement.
 
The San Diego Water Boa=d audit evaluated the ability of each Copermittee’s jurisdictional p=ogram
to effectively prohibit over-irrigation according to the requirement= of provision II.A.1.b, Discharge
Prohibitions, and provision II.E.2, Illicit Discharge Detection and Elimination. Provisi=n II.A.1.b
specifically requires non-storm water discharges into Copermitt=e Municipal Separate Storm Sewer
Systems (MS4s) to be effectively prohibit=d, through the implementation of provision II.E.2, unless
such discharges are authorized by a separate Nati=nal Pollutant Discharge Elimination System
permit.
 
Provision II.E.2 requir=s each Copermittee to actively prevent, detect and/or eliminate illicit no=-
stormwater discharges through a program of public promotion and facilitat=on, investigation, and
elimination through an effective combination of its legal authority, enforcement, loca= ordinances
and standards, and the JRMP. If the San Diego Water Board find= that a Copermittee is actively and
effectively implementing the requirements in provision =I.E.2 through their JRMPs, then the
Copermittee is deemed in compliance wi=h provision II.A.1.b, which states “Non-storm water
discharges into MS4s are to be effectively prohib=ted…” The program audit assessed each
Copermittee’s =evel of implementation in five general JRMP categories defined by
specific=provisions in the Regional MS4 Permit. The table below summarizes the five JRMP program
categories, the associated Regional MS4 P=rmit provisions, and the Copermittee’s resources
reviewed during the=audit:

JRMP=Program Audit Summary

JRMP Program =ategory

Provision(s)<=
style="mso-

footnote-id:ftn1"
href="#_ftn1"

name="_ftnref1"
title==">[1]=/span>

Copermittee R=sources Reviewed

1. Legal Authority=/span> II.E.1 Municipal Code
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2. Public Education and

Outre=ch

II.E.2, II.E.7 Website, JRMP, Hotline Reporting<=p>

3. Illicit Discharge Detectio= and

Elimination

(IDDE)/Enforcement

II.E.2, II.E.6 Website, JRMP, Hotline Reporting<=p>

4. Watershed Management Area

=ater Quality Improvement

Plan (WQIP)

II.B.3, II.D.2 Accepted Watershed Management Area Water
Quality Im=rovement Plan(s) High Priority Water
Quality Conditions, Priority Water Qu=lity
Conditions, Numeric Goals and Schedules, and
MS4 Outfall Persistent Dry-Weather Flow

5. JRMP Strategies=/span> II.B.3, II.E.5,
II.F.2.a

Accepted Watershed Management Area Water
Quality Im=rovement Plan, Website, JRMP

1Order R9-2013-0001, as amended
The San Diego Water Boa=d based its audit findings on the following general assessment questions
i= the five JRMP program categories:
 

1. LEGAL AUTHORITY: Does the Copermittee have the legal authority in=its municipal
ordinances to prohibit over-irrigation?

 
2. PUBLIC EDUCATION AND OUTREACH: Is the over-irrigation prohibition=clearly identified

and easily located by the public through the Copermitte= web page information and
hotline reporting?

IDDE/ENFORCEMENT: Does the Copermittee actively enforce the over-=rrigation prohibition
through its IDDE investigation and enforcement proce=s?

WQIP: Does the Copermittee rely on over-irrigation reduction, eli=ination, and prohibition
strategies to address the High Priority Water Qua=ity Conditions, Priority Water Quality
Conditions or persistent dry weathe= flow from the MS4 in its JRMP and/or WQIP(s)?

JRMP: Does the Copermittee identify over-irrigation prohibition s=rategies and minimum BMPs
in its updated JRMP?

<=ol>
 
For each of these gener=l audit assessment categories, the San Diego Water Board developed
specifi= core audit questions to rate the Copermittee’s active and effective=prohibition of over-
irrigation. Based on the number of “yes” or “no” response= to the core audit questions, each
Copermittee’s program element was=given a rating of “Effective,” “Potentially In=ffective,” or
“Ineffective.” Each of the five=program elements has a program implementation and a permit
compliance component resulting in a to=al of ten effectiveness ratings. The Overall Program
Assessment rating of “Ineffective Program,<=i>” “Potentially Ineffective Program,” or “=i>Effective
Program” is based on the total number of program effectiveness ratings out of a =otal of ten.
 
The San Diego Water Boa=d audit findings for the County of Orange and Orange County Flood
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Control =istrict are included in Attachment 1 to this e-mail. A written response to=any identified
recommendations for program improvements or Program Audit Summary Findings of “Potent=ally
Ineffective” or “Ineffective” program elements must be submitted to the San Diego Water Board in
the =ity’s next JRMP Annual Report. An explanation of the audit ratings a=e included in the Audit
Rating Legend in Attachment 1.
 
If you have any questions regarding this program aud=t, please contact Roger Mitchell at
roger.mitchell@waterbo=rds.ca.gov or 619-521-5898.
 
Respectfully,
 
Roger N. Mitchell, P.G. 8867
Engineering Geologist
San Diego Regional Water Quality Control Board<=o:p>
Surface Water Protection Branch
2375 Northside Drive, Suite 100
San Diego, CA 92108
Roge=.Mitchell@waterboards.ca.gov
Phone 619-521-5898
 
s
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PROGRAM AUDIT SUMMARY  

 

 
 
 

 
  

 Program 

Implementation 

Permit 

Compliance2 Program Element

1. Legal Authority Updated to Prohibit Over-Irrigation

2. Public Education/Outreach Platforms Clearly Identify 

Over-Irrigation is Prohibited

3. IDDE/Enforcement of Over-Irrigation Prohibition is 

Implemented

4. WQIP HPWQC, PWQC, or Persistent Dry Weather 

Outfall Flow  Numeric Goals or  Strategies Rely on Over-

Irrigation Prohibition

5. JRMP Strategies/Minimum BMPs Identify Over-

Irrigation Prohibition

Overall Program 

Assessment

2 Order R9 2013-0001, as amended, prov. II.A.1.b, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.B.3, II.D.2,II.F.2.a

Program Audit Summary 1

Ineffective Program
1 See Audit Rating Legend in Attachment 1, Program Audit, for Explanation of Audit Ratings

Program 

Implementation
Permit Compliance Overall Program  Assessment

Al l  Audit 

Questions  "No"

Does  not meet Permit 

provis ion and Response 

Required in Annual  Report 

Ineffective Program-Audit findings  result in 

five or more Program  Elements not 

implemented or permit compl iant

Audit Questions  

"Yes" and "No"

Permit provis ion potentia l ly 

not met and Response 

Required in Annual  Report 

Potentially Ineffective Program-Audit 

findings  result in four or less Program 

Elements not implemented

Al l  Audit 

Questions  "Yes"

Meets  Permit Provis ion 

Requirements  

Effective Program-Audit findings  result in 

three or less Program Elements not 

implemented

Audit Rating Legend 

Symbol
                                                     Assessment Category 
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A. PURPOSE 
 

In January 2018, the California Regional Water Quality Control Board, San Diego Region (San Diego Water 
Board) conducted an audit of the County of Orange (County) Jurisdictional Runoff Management Program 
(JRMP), an element of the Municipal Separate Storm Sewer System (MS4) program. The San Diego Water 
Board evaluated the County of Orange and the Orange County Flood Control District in one audit. The 
purpose of the audit was to assess if the County is implementing its storm water management program in 
compliance with the requirements of the San Diego Water Board Regional Municipal Storm Water Permit,1 
Order No. R9-2013-0001 (Regional MS4 Permit) for the active and effective implementation of the over-
irrigation prohibition. A Copermittee’s compliance with the discharge prohibition, specified in provision II.A.1.b 
of the Regional MS4 Permit, requires an active and effective implementation of the following Regional MS4 
Permit provisions:  

 
• II.B.3 Water Quality Improvement Strategies and Schedules; 
• II.D.2 Dry Weather MS4 Outfall Discharge Monitoring;  
• II.E.1 Legal Authority Establishment and Enforcement; 
• II.E.2 Illicit Discharge Detection and Elimination (IDDE); 
• II.E.5 Existing Development Best Management Practice (BMP) Implementation and Maintenance; 
• II.E.6 Enforcement of Legal Authority; 
• II.E.7 Public Education and Participation; and 
• II.F.2 JRMP Document Update of provision II.E. 

 
B. REGIONAL MS4 PERMIT 

 
The Regional MS4 Permit, Order No. R9-2013-0001, was adopted on May 8, 2013 and initially covered the 
San Diego County Copermittees. Subsequently, Order No. R9-2015-0001 was adopted on February 11, 
2015, amending the Regional MS4 Permit to extend coverage to the Orange County Copermittees. Order 
No. R9-2015-0100 was adopted on November 18, 2015, further amending the Regional MS4 Permit to also 
extend coverage to the Riverside County Copermittees. The Regional MS4 Permit, as amended, revises 
previous requirements and adds new requirements that are applicable to all 39 municipal agencies in San 
Diego, Orange, and Riverside Counties. All Copermittees are required to develop jurisdictional plans that 
detail how control programs will comply with the new requirements. The Regional MS4 Permit requires that 
the Copermittees also effectively implement the jurisdictional plans.  

 
One of the significant changes that occurred with the adoption of the Regional MS4 Permit in 2013 was the 
removal of irrigation runoff as an exempt non-storm water discharge. Non-storm water discharges resulting 
from over-irrigation are a source of pollutants (e.g., nutrients, bacteria, pesticides, sediment) to receiving 
waters. The San Diego Water Board and the Copermittees have identified non-storm water discharges 
associated with over-irrigation as a source of pollutants into the MS4 and a conveyance of pollutant from the 
MS4 to waters of the United States.2 Non-storm water discharges to the MS4 from over-irrigation must be 
addressed as illicit discharges by the Copermittees pursuant to the requirements of provision E.2. 

 
The San Diego Water Board’s audit evaluates the County’s ordinances, public outreach and education 
program (available on its website), implementation of its IDDE and enforcement program, JRMP, and 
jurisdictional strategies in the South Orange County Watershed Management Area3 Water Quality 
Improvement Plan (South Orange County WQIP)4 for active and effective implementation of provisions 
II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, and II.F.2.a. 

                     
1 As amended by Orders Nos. R9-2015-0001 (Orange County) and R9-2015-0100 (Riverside County) 
2 pp F-93 -F-94. Attachment F, Fact Sheet/Technical Report for Order No. R9-2013-0001, as amended 
3 Table B-1 of the Regional MS4 Permit shows that South Orange County Watershed Management Area lies within the San Juan Hydrologic Unit. 
4 The San Diego Water Board reviewed the South Orange County WQIP, accepted on June 15, 2018. 
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This Audit Report does not attempt to comprehensively describe all aspects of the County’s programs to 
effectively prohibit over-irrigation discharges into the MS4. The findings listed in section III below provide 
recommendations and potential non-compliance with the Regional MS4 Permit. Potential non-compliance 
areas are identified by program element audit ratings of “potentially ineffective” or “ineffective” in any of the 
five categories for either the “Program Implementation” or “Permit Compliance” component of that category. 
The audit also notes observations of inefficiencies or inconsistencies in the County’s programs for effective 
prohibition of over-irrigation discharges to the MS4. Mr. Roger Mitchell, Engineering Geologist, Storm Water 
Management Unit, served as the lead auditor for the San Diego Water Board.  

 
C. FINDINGS 

 
1. Legal Authority (Provision II.E.1) Provision II.E.1 requires that the County establish, maintain and 

enforce adequate legal authority within its jurisdiction to control pollutant discharges into and from its 
MS4 through statute, ordinance, permit, contract, order, or similar means. The County’s legal 
authority must, at a minimum, authorize the County to prohibit and eliminate all illicit discharges into 
its MS4. 

 
Core Audit Question Results: 

 

• Does the Copermittee have the legal authority in its municipal ordinances to prohibit over-irrigation? 
No 

 
• Has the Copermittee updated its municipal ordinance(s) to reflect the requirements of the Regional 

MS4 Permit? No 
 

The San Diego Water Board reviewed Title 6 “Highways, Bridges, Rights-of-Way, Vehicles” and Title 
9 “Water Quality-Orange County Flood Control District” from the County’s Municipal Code. Section 
6-1-58 “Water” states “It shall be and is hereby declared unlawful for any person, firm or corporation 
to run, or to allow to run, upon any highway or right-of-way thereof, any irrigation, waste or other 
water, provided that such water may be allowed to run upon or in any drain ditch along the side of 
such highway or right-of-way thereof if the same does not fill or overflow such ditch or run upon or 
percolate under the base of the paved or traveled portion of such highway.” Additionally, section 9-1-
30.p “Definitions” defines “Discharge Exception shall mean the group of activities not restricted or 
prohibited by this Ordinance, including only... p. Runoff from landscape, lawn and agricultural 
irrigation allowed by the NPDES Permit applicable to that portion of the Stormwater Drainage System 
in which the discharge occurs.”  
 
The County’s ordinance inappropriately excludes drainage ditches next to the street from being a part 
of the MS4. Attachment C of the Regional MS4 Permit clearly defines an MS4 to include ditches “a 
conveyance or system of conveyances (including roads with drainage systems, municipal streets, 
catch basins, curbs, gutters, ditches, man-made channels, or storm drains) …” Based on an 
inappropriate definition of MS4, the County does not appear to have effective legal authority to 
actively and effectively implement an over-irrigation prohibition program.   
 

2. Public Education and Outreach (Provisions II.E.2, II.E.7) Provision II.E.2 requires that the County 
implement a program to actively detect and eliminate illicit discharges and improper disposal into the 
MS4 in accordance with the strategies in the Water Quality Improvement Plan. At a minimum, the 
County must promote, publicize, and facilitate public reporting of the presence of illicit discharges or 
water quality impacts associated with discharges to or from the MS4. Provision II.E.7 requires the 
County to implement, individually or with other Copermittees, a public education and participation 
program in accordance with the strategies identified in the Water Quality Improvement Plan to 
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promote and encourage the development of programs, management practices, and behaviors that 
reduce the discharge of pollutants in storm water to the maximum extent practicable, prevent 
controllable non-storm water discharges from entering the MS4, and protect water quality standards 
in receiving waters. 

 
Core Audit Question Results: 

 

• Is the over-irrigation prohibition clearly identified and easily located by the public on the home page 
of the Copermittee’s web page? No 

 
• Is the over-irrigation prohibition clearly identified and easily located as a reportable prohibited 

discharge by the public through the Copermittee’s hotline reporting system, complaint form, and/or 
application? No 

 
• Is the over-irrigation prohibition clearly identified, easily located and described for the public in the 

Copermittee’s storm water program web page information? No 
 

• Is the over-irrigation prohibition clearly identified, easily located and described for the public on the 
Copermittee’s public information outreach documents, handouts, or brochures? No 

 

• Does the Copermittee identify local water district prohibitions for over-irrigation and provide direct 
links to the water district web page drought information? No 

 
• Does the Copermittee identify prohibitions for over-irrigation in its JRMP? No 
 

The San Diego Water Board reviewed the County’s web pages, reporting hotline, public outreach 
information, and programs available on the County’s website. Specifically, the County’s home page, 
the Orange County Public Works OC Watersheds web page, the Water Quality Tips web page, the 
OC Stormwater Program web page and the Orange County Flood Division web page were reviewed. 
None of these web pages provides the option to translate the information on the page into another 
language. Not having the option to translate the County’s home page or Orange County Public Works 
OC Watersheds web page creates a communication barrier for the non-English speaking residents 
of the County.  
 
The County’s home page does not have information on the over-irrigation prohibition. The County’s 
home page provides the option to submit a water pollution problem by choosing the “How Do I” and 
then selecting the “Water Pollution” link. When the link is activated a new page appears titled 
“myOCeServices” with a map of Orange County and a service request to fill out. The service request 
is very detailed and requires specific information about the type of water pollution issue being 
reported. The page also provides a contact number to the Water Pollution Hotline. Additionally, the 
County’s web page does not include links to the water district’s webpage that identify prohibitions for 
over-irrigation or drought information. 
 
The Orange County Public Works OC Watersheds web page provides tabs titled; Water Pollution 
Hotline, Public Education, Watershed Programs, Rain/Water Quality Data, Documents and Contact 
Us. The “myOCeServices” reporting system can also be accessed through this web page. The 
Orange County Public Works OC Watersheds web page also includes a link to the Overwatering is 
Out action campaign. The County is one of the few Copermittees in Orange County to promote the 
Overwatering is Out campaign directly on its web pages. The Water Quality Tips web page includes 
useful information on water conservation. The web page lists water conservation tips such as: “Don’t 
over water your lawn” and “Do not over-water your lawn or garden. Over-watering may increase 
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leaching of fertilizers to ground water.” The OC Stormwater Program web page provides information 
on the Clean Water Act and the County’s responsibility to implement the National Pollution Discharge 
Elimination System permit in the San Diego region. Although the County’s websites provide tips to 
eliminating irrigation runoff and useful information about the Regional MS4 Permit, the websites do 
not clearly address over-irrigation as a prohibited and illicit discharge. 
 
The Orange County Flood Division web page provides tabs titled; OC Public Works, About Us, Santa 
Ana River, Neighborhood Flood Control, Flood Protection, and Contact Us. The web page also 
includes a link to the “myOCeServices” reporting system. The web page provides a variety of useful 
resources, but no information that describes over-irrigation as a prohibited discharge is displayed.  
 
Based on the County’s inconsistent information available to the public that over-irrigation is prohibited, 
the County’s active implementation of its public education and outreach program to prohibit over-
irrigation and discharge of pollutants from over-irrigation is potentially ineffective.  

` 
3. Illicit Discharge Detection and Elimination/Enforcement (Provisions II.E.2, II.E.6) Provision 

II.E.2 requires that each Copermittee must implement a program to actively detect and eliminate illicit 
discharges and improper disposal into the MS4, or otherwise require the discharger to apply for and 
obtain a separate National Pollutant Discharge Elimination System permit. The IDDE program must 
be implemented in accordance with the strategies in the Water Quality Improvement Plan. At a 
minimum, each Copermittee must address all non-storm water discharges as illicit discharges unless 
a non-storm water discharge is either identified as a discharge authorized by a separate National 
Pollutant Discharge Elimination System permit, or identified as a category of non-storm water 
discharges or flows that must be addressed as an illicit discharge. Provision II.E.6 requires that the 
County implement an Enforcement Response Plan as part of its JRMP. The Enforcement Response 
Plan must describe the applicable approaches and options to enforce its legal authority established 
pursuant to provision II.E.1, as necessary, to achieve compliance with the requirements of the 
Regional MS4 Permit. The Enforcement Response Plan must be in accordance with the strategies in 
the Water Quality Improvement Plan.  

 
Core Audit Question Results: 

 

• Does the Copermittee actively investigate over-irrigation complaints and implement its enforcement 
response plan? No 

 

• Does the Copermittee actively coordinate over-irrigation complaints with the local water agency? No 
 

• Does the Copermittee actively enforce the over-irrigation prohibition through its enforcement 
process? No 

 

• Does the Copermittee actively coordinate its over-irrigation prohibition program with local water 
district programs? No 

 

• Does the Copermittee specifically identify enforcement of the over-irrigation prohibition in its JRMP? 
No 

 

• Does the Copermittee identify IDDE and enforcement of prohibited discharges in its JRMP and 
Enforcement Response Plan? Yes 

 
The San Diego Water Board’s review of the County’s active implementation of its IDDE program and 
enforcement of the over-irrigation prohibition was limited to publicly available documents and the 
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County web pages. The Enforcement Response Plan, found in Exhibit A-4. I of the County’s JRMP, 
identifies enforcement on prohibited discharges. Section 3 “Illicit Discharge Detection and Elimination 
Enforcement Component” of the County’s Enforcement Response Plan states “An Illegal Discharge 
(or “Prohibited Discharge”) is any discharge to the Stormwater Drainage System that is not composed 
entirely of stormwater and that is not covered by an NPDES permit.” The Enforcement Response 
Plan lists types of prohibited discharges, but does not explicitly identify over-irrigation as a prohibited 
discharge within the San Diego Water Board Region. Additionally, the County does not identify an 
active coordination with the local water agency in the County’s JRMP nor in the County’s website. 
There was no clear statement found on the County’s website that communicates to the public that 
over-irrigation is a prohibited and illicit discharge within the San Diego Region. Without the ability for 
the public to easily identify over-irrigation as a prohibited discharge, the County does not appear to 
have an effective IDDE program and cannot actively investigate over-irrigation complaints and 
eliminate over-irrigation discharges within the San Diego Region.  
 
Based on the San Diego Water Board’s review, the County’s active implementation of an IDDE 
program and enforcement of the over-irrigation prohibition is potentially ineffective. The County’s 
public education and outreach program web pages do not support a conclusion that the County is 
using public identification and reporting of over-irrigation discharges as a means to actively implement 
County’s IDDE program with regards to eliminating over-irrigation. The County’s web pages do not 
reflect that over-irrigation is both a prohibited and illicit discharge. 
 

4. Water Quality Improvement Plan (Provisions II.B.3, II.D.2) Provision II.B.3 requires the County to 
develop and implement a Water Quality Improvement Plan that identifies and develops specific water 
quality improvement goals and strategies to address the highest priority water quality conditions 
identified within a Watershed Management Area (WMA). The County of Orange is responsible for 
implementing the South Orange County WQIP. The County must identify jurisdictional and watershed 
management area strategies in the South Orange County WQIP for residential, commercial, 
industrial, and municipal areas or sources. These strategies are to be implemented within its 
jurisdiction as part of its JRMP requirements to effectively prohibit non-storm water discharges into 
its MS4 (pursuant to provisions II.E.2 through II. E.7) and achieve the interim and final numeric goals 
identified in the South Orange County WQIP. The County is also required to include BMPs, education 
programs, incentives, and enforcement in the South Orange County WQIP for the areas or sources 
within its jurisdiction that contribute to the highest priority water quality conditions. Provision II.D.2 
requires the County to identify and prioritize its MS4 outfalls with persistent dry weather flows based 
on the highest priority water quality conditions identified in the South Orange County WQIP until the 
non-storm water discharges have either been effectively eliminated, identified as not being required 
to be addressed as an illicit discharge, or is authorized by a separate National Pollutant Discharge 
Elimination System permit. 

 
Core Audit Question Results: 

 

• Does the Copermittee identify strategies for over-irrigation prohibition in the South Orange County 
WQIP? Yes 

 

• Does the Copermittee have a numeric goal or strategy in the accepted Water Quality Improvement 
Plan(s) to address pollutant reduction through prohibition of over- irrigation? Yes 

 

• Does the Copermittee identify over-irrigation strategies to address the High Priority Water Quality 
Conditions (HPWQCs), Priority Water Quality Conditions (PWQCs) or persistent dry weather flow 
from the MS4? Yes 
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• Does the Copermittee actively and effectively implement the over-irrigation strategies to address 
the HPWQCs, PWQCs or persistent dry weather flow from the MS4? No 

 
The San Diego Water Board reviewed the South Orange County WQIP which identifies proposed 
strategies to meet the Plan numeric goals and schedules, and makes other watershed commitments 
to prohibit over-irrigation and eliminate flow from persistently flowing outfalls during dry weather. The 
South Orange County WQIP identifies HPWQCs and PWQCs for pathogens, unnatural water 
balance, and channel erosion and associated geomorphic impacts in various geographic areas in the 
WMA (WQIP, Table 2-3). 

The County’s strategies to reduce dry weather flow into and from the MS4, as specified in section 
3.3.1.2 of the South Orange County WQIP, consist of “identifying and eliminating unnatural and 
unpermitted, non-exempted dry weather flows from the MS4 into inland receiving waters, with priority 
for the locations where unnatural dry weather inputs arising from an unnatural urban water balance 
are exacerbating in-stream water quality conditions and contributing to unnatural in-stream regimes.” 
The South Orange County WQIP makes reference to over-irrigation when defining the types of 
unnatural water flows; “Some types of unnatural conditions are clear (for example, irrigation excess 
forming the sole flow in a stream that would otherwise be ephemeral) and will be the primary focus 
of initial efforts.” The South Orange County WQIP clearly identifies over-irrigation as an “unnatural 
and unpermitted” discharge. Additionally, section 3.3.2.1 describes, “An unnatural dry weather flow 
from the MS4 is defined as any unpermitted and/or non-exempted discharge from a MS4 outfall with 
hydrologic connectivity to a receiving water that occurs during dry weather and is not primary of 
groundwater origin.” Additionally, the South Orange County WQIP has identified numeric goals and 
a schedule to eliminate unnatural water balance. 

Section 3.3.3.3 of the South Orange County WQIP makes reference to the Overwatering is Out action 
campaign stating that “as part of this Plan, the Permittees will continue this initiative and adapt or 
expand it to continue to promote water conservation and reduction of excess irrigation.” The County 
does indeed promote the Overwatering is Out campaign on the Orange County Public Works 
Watersheds web page, but most of the County’s web pages are missing crucial information that over-
irrigation is both a prohibited and illicit discharge. 

Based on the San Diego Water Board’s review, the County has identified in the South Orange County 
WQIP strategies and minimum BMPs to actively and effectively implement an over-irrigation 
prohibition program to address the HPWQCs, PWQCs and the persistent dry weather MS4 flow 
requirement. However, the County’s public education and outreach program found on its web pages 
are inconsistent with the County’s strategies and do not reflect actual implementation of the strategies 
to address over-irrigation in the HPWQCs areas or primary sources of over-irrigation (i.e. residential 
areas). Therefore, the County’s active implementation of the South Orange County WQIP strategies 
and minimum BMPs through its public education and outreach program and website is potentially 
ineffective.  

5. JRMP Strategies (Provisions II.B.3, II.E.5, and II.F.2.a) Provisions II.B.3, II.E.5 and II.F.2.a require 
the County to update its JRMP and identify minimum BMPs for existing development areas that must 
be implemented and maintained for residential, industrial, commercial, and municipal activities and 
areas. Each Copermittee must implement an existing development management program in 
accordance with the strategies in the Water Quality Improvement Plan, including designating a 
minimum set of BMPs required for all inventoried existing development, including special event 
venues. The designated minimum BMPs must be specific to facility or area types and pollutant 
generating activities to address the priorities and strategies in the Water Quality Improvement Plan. 
In addition, each Copermittee must properly operate and maintain, or require the proper operation 
and maintenance of designated BMPs in its inventoried existing development. 
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ATTACHMENT 1  
Regional MS4 Permit Audit of Discharge Prohibition 

County of Orange and Orange County Flood Control District 
WDID No.: 8 30M1000240; Place ID: 246113 and 246115 

Provision II.A.1.b, and Jurisdictional Program Provisions II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, II.F.2.a, II.D.2 and II.B.3 
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Core Audit Question Results: 
 

• Did the Copermittee update the JRMP in accordance with II.F.2.a? Yes 
 

• Does the Copermittee identify minimum BMPs for over-irrigation prohibition in the JRMP? No 
 
• Did the Copermittee identify and implement the South Orange County WQIP strategies in the JRMP 

to address persistent dry weather flow and the over-irrigation prohibition? No 
 

The San Diego Water Board did not find information in the County’s April 2017 JRMP that identifies 
or describes the over-irrigation prohibition. The County updated their JRMP and has identified 
minimum BMPs for existing development areas that must be implemented and maintained for 
residential, industrial, commercial, and municipal activities and areas. The JRMP has BMP factsheets 
that identify common methods to addressing common types of non-storm water discharges, but does 
not include information on over-irrigation being a prohibited discharge. Table A-9.5 BMPs for 
CIAs/HOAs with Publicly-Owned and Maintained Streets and Stormdrains shows BMP factsheets 
associated with specific activities related to public streets and storm drains. One of the BMPs listed 
is “Landscape maintenance BMPs” for the activity of “landscape maintenance including irrigation and 
fertilization.” Factsheet FP-2 and IC-7 Landscape Maintenance promote efficient water saving tips to 
reduce irrigation runoff, but do not prohibit over-irrigation. Additionally, section A-6.3.2 “Action 
Campaigns” from the County’s JRMP states “The County supports the Overwatering is Out action 
campaign by promoting the program at County events, utilizing program iconography on public 
information handouts, and including a link to www.overwateringisout.org on the County’s website.” 
The County’s website does promote the Overwatering is Out action campaign on the Orange County 
Public Works Watersheds web page. The County’s JRMP correlates with the BMP strategies in the 
South Orange County WQIP. However, the JRMP is inconsistent with the South Orange County 
WQIP strategy to eliminate unnatural water balance because there is no clear statement that 
communicates over-irrigation is prohibited in the County’s JRMP or any of the public education and 
outreach materials reviewed as part of this audit.  

Based on the San Diego Water Board’s review, the County has not identified minimum BMPs in its 
JRMP to actively and effectively implement an over-irrigation prohibition program that addresses the 
HPWQCs and the persistent dry weather MS4 flows. Inconsistencies with the County’s program 
implementation on its public education and outreach web pages, County Ordinances, and the JRMP 
make its program potentially ineffective. 
 

D. SUMMARY  

1. The South Orange County Copermittees have incorporated provision B.3.c of the Regional MS4 
Permit, Order No. R9-2013-0001, for the South Orange County WMA Plan. Provision B.3.c is an 
optional pathway for Copermittees to be deemed in compliance with receiving water prohibitions and 
limitations in provisions A.1.a, A.1.c, A.1.d, A.2, and A.3.b of the Regional MS4 Permit within the 
South Orange County WMA Plan. The South Orange County WMA Plan implements the Prohibitions 
and Limitations Compliance Option and establishes numeric goals, strategies, and annual milestones 
to meet the requirements of provision B.3.c for the HPWQCs and PWQCs, as specified in the 
approved South Orange County WQIP, and associated pollutants for estuaries, lagoons, ocean 
waters, and inland receiving waters. 
 
The South Orange County Copermittees are relying on compliance with the requirements of provision 
B.3.c through a significant level of non-structural BMP strategies inclusive of the reduction of over-
irrigation, the Overwatering is Out campaign, and implementation of their JRMP programs. The South 
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Orange County Copermittees also rely on these non-structural BMP strategies to meet the 
requirements of the Bacteria Total Maximum Daily Load schedules. 
 
Based on the findings of this audit, the San Diego Water Board will closely be reviewing the South 
Orange County Copermittees implementation of the strategies and milestones identified for B.3.c 
requirements in the South Orange County Copermittees next Water Quality Improvement Plan annual 
report and JRMP annual reports. The evaluation by the San Diego Water Board will include whether 
or not the South Orange County Copermittees should remain enrolled under provision B.3.c. 
 

2. The County does not have a clear written ordinance that effectively identifies over-irrigation as a 
prohibited discharge. Establishment of ordinances and legal authority to enforce those ordinances is 
fundamental to the County’s ability to adequately implement a pollutant control program and be in 
compliance with the requirements of the Regional MS4 Permit.  

 
3. The County’s public education and outreach program, that is visible to the public, does not identify 

over-irrigation as a prohibited discharge. This calls into question whether or not the County is actively 
implementing the Regional MS4 Permit over-irrigation prohibition. Controlling pollutants discharged 
through over-irrigation requires an effective and active implementation of the County’s public 
education and outreach program in order to meet the numeric goals and strategies identified for the 
HPWQCs and PWQCs.  

 
4. The San Diego Water Board is concerned that the County will not make progress towards reducing 

identified priority water quality condition pollutants of pathogens, unnatural water balance, and 
channel erosion without making significant changes to the implementation of its jurisdictional program 
so that its web pages and JRMP are consistent with the County’s South Orange County WQIP 
strategies. 

 
5. For this audit, the review of the County’s ordinances and JRMP were not comprehensive. The 

County’s implementation of the over-irrigation prohibition through its various JRMP programs do not 
appear to be fully implemented in compliance with the requirements of Discharge Prohibition provision 
II.A.1.b, and Jurisdictional Program provisions, II.A.1.b, II.B.3, II.D.2, II.E.1, II.E.2, II.E.5, II.E.6, II.E.7, 
and II.F.2.a. of the Regional MS4 Permit. 

 
6. Based on 10 out of 10 implementation and compliance program elements being rated as “potentially 

ineffective or ineffective,” the San Diego Water Board has made the assessment that the County’s 
overall program of prohibiting over-irrigation is ineffective. Overall, the County’s public education and 
outreach on its web pages will need improvement if the County is to achieve an effective over-
irrigation prohibition program.  

 
E. RECOMMENDATIONS 

 
1. The County should re-evaluate and adapt its jurisdictional program elements specific to implementing 

the over-irrigation prohibition based on this audit. The County shall provide an update to the San 
Diego Water Board in the County’s next JRMP annual report. The San Diego Water Board expects 
the County to include in its JRMP annual report documentation that demonstrates program changes 
were made and that the Regional MS4 Permit provisions are being adequately and actively 
implemented. 

 
2. The County should take this opportunity to review the other components of its storm water program 

to ensure they meet the requirements of the Regional MS4 Permit prior to additional audits by the 
San Diego Water Board and update its JRMP accordingly. 
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Letter P3 Dan and Penny Elia 
August 6, 2018 

Response P3-1 

Introductory comments supporting conservation over desalination are noted for the record. Comments 
regarding the commenter’s participation in District Board meetings and efforts to communicate with the 
District are noted and appreciated. 

Response P3-2 

Comments regarding conservation efforts by the District and other agencies are noted for the record. 
Draft EIR Section 3.0, Project Description, provides additional information regarding project goals and 
objectives, need for the project, and supply reliability as background. The primary purpose of the EIR, 
however, is to evaluate the potential environmental effects of the Project as proposed. The Draft EIR 
provides background on the District’s conservation commitments and current levels of conservation, 
which are estimated at 26% compared to 2015 levels. (Draft EIR page 5.0-12). The District’s Water 
Reliability Working Group found that, in addition to continuing to maximize conservation and recycling, 
the District needs a reliable new water supply source and recommended the Project as the preferred 
solution.  (Draft EIR pages 3.0-5 and 3.0-6). 

Response P3-3 

With respect to the EIR’s cumulative analysis, Section 4.0.4 of the Draft EIR documents the CEQA 
requirements and methods to be used to assess cumulative effects. The District’s 2002 San Juan Creek 
Property EIR was not relied upon solely as the basis for the cumulative analysis. Instead, as discussed in 
the Draft EIR (DEIR, p. 4.0-6), the EIR uses a hybrid approach (list of projects and a summary of land use 
projections) to analyze cumulative impacts. Please also see Response F2-13. This is an appropriate 
approach given the geographic scope and importance of the proposal. 

Response P3-4 

The comment is correct that the Draft EIR, Table 4-1 Cumulative Impacts, identifies the potential for 
boatyard storage on Lot B of the San Juan Creek Property. Projects listed are those considered to be 
reasonably foreseeable for purposes of the evaluation. As noted on page 4.0-5 of the Draft EIR, an EIR’s 
cumulative assessment need not provide a level of detail as great as the analysis of the project itself. It is 
not the intent of this CEQA requirement for an EIR to provide an equivalent assessment or consideration 
of nearby projects. Timing of future projects at the San Juan Creek Property is uncertain at this time. The 
site’s isolated nature (in an industrial/business park area separated from residential, and business uses by 
San Juan Creek to the west, the SCRRA railroad to the east, the District’s GRF to the north, and PCH to the 
south), will minimize impacts of potential future development of the District’s San Juan Creek Property. 
In addition, District-related uses (such as a boatyard or District offices) would have considerably less traffic 
and related impacts than development that could occur under current site zoning. 
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Response P3-5 

The Dana Point Harbor Revitalization project is listed as a potential contributor to cumulative 
environmental effects (Draft EIR, Table 4-1).  Potential future changes to the Harbor’s CDP is speculative, 
and outside the control of the District. Slant well intakes are not planned within Dana Point Harbor; they 
are proposed at Doheny State Beach (DSB). 

Response P3-6 

The DEIR notes the current conditions of DSB.  State Parks is a Responsible Agency under CEQA and would 
consider permits or approvals of the Project only if and after the District Board of Directors certifies the 
Final EIR as adequate under CEQA and approves the Project, neither of which has happened yet. The Draft 
EIR provides mitigation for all Project-related impacts, including for water-quality impacts (Draft EIR 
Section 4.8). Additional DSB enhancements may be included as part of the State Parks encroachment 
permit and operational agreement(s) for the Project. 

Response P3-7 

With respect to other desalination projects, the list of California Ocean Desalination Projects is listed in 
Draft EIR Table 4-1. These other desalination facilities are not considered “in the vicinity” of the Project, 
as Carlsbad is located nearly 30 miles southeast, and Huntington Beach is located over 20 miles northwest. 
Each section of the Draft EIR considers the cumulative effects of these projects within the analysis 
discussion. Comments regarding permit violations at other facilities (such as Carlsbad) or general 
opposition to new facilities (such as Huntington Beach) are noted for the record but are not specific to the 
analysis of the Draft EIR. 

Comments provided on Santa Margarita Water District’s (SMWD) proposed San Juan Watershed Project 
(SJWP) are noted. Please note that groundwater modeling and potential changes to hydrology and 
groundwater conditions, including the San Juan Creek Lagoon, are addressed throughout the Doheny 
Ocean Desalination Project Draft EIR. As part of this Final EIR Responses to Comments document, the 
District engaged in consultation and coordination with SMWD and San Juan Basin Authority (SJBA) on the 
SJWP, including preparing groundwater modeling to reflect potential cumulative impacts of the two 
projects (refer to Response Nos. F2-12, F2-13 and Appendix 4.2.3.1). Comments regarding SJWP potential 
impacts are noted. Refer to Response No. O4 (Sierra Club) for additional discussion. 

The San Juan Creek Levee Improvements Project, South Orange County Water Management Area 
Integrated Regional Water Management Project, and the NPDES permit that covers waste discharge from 
the San Juan Creek Ocean Outfall are all projects listed in Table 4-1 of the Draft EIR (Cumulative Projects). 
The Draft EIR has considered the cumulative environmental effects of these and other projects consistent 
with CEQA requirements. 

Response P3-8 

Comments in support of conservation and the Project’s permitting process are noted. The Project will 
require close coordination with numerous local, state and federal agencies. The District has engaged in 
extensive agency outreach, including recent briefings with Coastal Commission staff. As noted in Response 
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No. L1-3, the District will be pursuing a consolidated permit review for the proposed Phase 2 Desalination 
Project.  
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From: Sonja Morgan [mailto:smorgan@scwd.org]  
Sent: Monday, August 6, 2018 5:01 PM 
To: Thomas, Kevin <Kevin.Thomas@kimley-horn.com>; Mark Donovan (Mark.Donovan@ghd.com) 
<Mark.Donovan@ghd.com> 
Subject: FW: Public Comment - Doheny Desal Draft EIR 
 
 
 
From: custserv@scwd.org [mailto:custserv@scwd.org]  
Sent: Monday, August 06, 2018 5:00 PM 
To: CustServ <CustServGroup@scwd.org>; Robin Rockey <rrockey@scwd.org>; Sonja Morgan <smorgan@scwd.org> 
Subject: Public Comment - Doheny Desal Draft EIR 
 

Someone has submitted the comment below via the South Coast Water District Doheny Ocean Desalination Project 
Draft EIR Public Comment form.  

View the original form here: www.scwd.org/eircomment 

 
Name Kathy Hartl 
Organization (if applicable):  
Email address: kathy@hartlwrites.com 
Phone number:  
Street address: 3347 Calle La Veta 
City: San Clemente 
I have questions, concerns or comments about the Draft EIR: Desalination facilities are the most expensive 
method for replacing imported water and should only be considered after South Coast Water District has 
implemented all cost-effective water conservation and efficiency measur es. Orange County has pioneered 
groundwater replenishment systems which provide locally controlled clean water at MUCH lower prices than 
desalination. The energy use of desalination facilities is very high which both subjects us to the impact of price 
increases and increases energy demand. Finally, desalination facilities are harmful to ocean life. This is a costly, 
environmentally damaging project that we simply don't need. 

Comment Letter P4

1
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Letter P4 Kathy Hartl 
San Clemente 
August 6, 2018 

Response P4-1 

Comments in opposition to the Project in favor of alternative water sources, concerns with cost, energy 
demand and environmental concerns are noted for the record. As described in the Draft EIR pages 3.0-5 
through 3.0-8, the District prepared a Water Supply Reliability Study (2017) that evaluated a range of 
supply alternatives to meet the water supply and reliability needs into the future, with and without 
desalination. The study concluded that a diverse “water supply portfolio” that includes the Doheny 
Desalination Plant provides the best option to reduce reliance on imported water sources. This conclusion, 
weighed system reliability, cost, supply reliability, level of control, resiliency, and ability to be 
implemented. Please also see Draft EIR section 4.3 (Biological Resources), and responses to comments 
O1-17, S7-4 and S7-10 regarding potential impacts on ocean life and habitat. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

From: Gillian Martin [mailto:gillian.martin@cavityconservation.com] 
Sent: Thursday, June 28, 2018 9:11 AM 
To: Sonja Morgan <smorgan@scwd.org> 
Subject: Desalination project at Doheny 
 
Sonja, 
Can you tell me how far below the ocean floor the slant well extraction would occur? 
And do we know about the microorganisms that may be in the extracted water? Has this  
been studied? I am questioning what unintended impacts may occur long term as a 
result of removing these microorganisms. 
 
The reason I ask is that Pulitzer Prize winning scientist, Edward O. Wilson, author of 
Half Earth, has said that beneath the earth’s surface there are microorganisms that are 
essential for the earth’s carbon cycle in the water and earth above. On a global scale 
they are estimated to make up more than half of all microorganisms on the planet. The 
deepest at which such microbes have been found to date is 2.8 kilometers. At this 
depth, for example, a new species has been identified (Desulforudis audaxviator) which 
exists by reducing sulfate and fixing carbon nitrogen from its surrounding inorganic 
environment. 
 
And what do we know about the long term impact of returning the brine (combined with 
treated waste water) to the ocean? Have any long-term studies been conducted to 
determine this? 
 
Thank you for your time. 
Gillian Martin 
Program Director 
Cavity Conservation Initiative 
949-412-0588 
www.cavityconservation.com 
Facebook page 
http://treecareforbirds.com 
Facebook Page 

 

Comment Letter P5

1
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Letter P5 Cavity Conservation Initiative 
  Gillian Martin 

June 28, 2018 

Response P5-1 

Figure 3-7 of the Draft EIR provides a schematic of the slant well depth relative to the ocean floor. 
Table 3-5 (Draft EIR page 3.0-20) indicates that the well casings will be located between 74 and 130 feet 
below the ocean floor based on preliminary design. The design is intended to avoid impacts to 
microorganisms in sea water and along the seabed, as confirmed by the studies conducted for the EIR 
(see DEIR Appendix 10.4.1, Biological Resources Assessment, MBC Aquatic Sciences, May 2018).  Also refer 
to Response No. O1-17 for additional discussion regarding slant well effects on the ocean floor. 

Response P5-2 

The potential effects of brine discharge are detailed in Draft EIR Section 4.8, with additional information 
addressing biological resources contained in Section 4.3.  Brine modeling conducted for the response to 
comments (Appendix 4.2.2) clarifies and amplifies the Project’s lack of significant unavoidable brine 
impacts. 
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Comment Letter P6

1
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Letter P6 Ann Mintie 
Dana Point 
June 21, 2018 

Response P6-1 

Comments in support of the Project are noted for the record. 
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Doheny Ocean Desalination Project Draft Environmental Impact Report (EIR) 
Public Comment 
 

From: Nick S [mailto:soskou42@gmail.com] 
Sent: Wednesday, June 27, 2018 8:30 PM 
To: Sonja Morgan <smorgan@scwd.org> 
Subject: Dana Point desalination project 
 
Dear Ms. Sonja Morgan, 
 
Could you please provide an approximate chemical analysis showing the water quality 
of the treated water following desalination and treatment (with lime) as it will be 
available for distribution in homes in the area? 
 
Thank you 
 
Nick Skoularikis 

 

Comment Letter P7

1
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Letter P7 Nick Skoularikis 
June 27, 2018 

Response P7-1 

Treatment processes at the desalination facility will be designed to provide finished water quality that 
achieves or is superior to the required standards for drinking water as set forth by the State Water 
Resources Control Board’s Division of Drinking Water. 

Characteristics of the product water quality are described on page 3.0-26 of the Draft EIR. Exact chemical 
characteristics cannot be provided until the water is produced; however, in addition to the drinking water 
standards, other finished water quality goals have been developed based on the Claude “Bud” Lewis 
Carlsbad Desalination Plant, which is currently blending its product water with MWD water. Relevant goals 
are summarized in Table 3-6 of the Draft EIR. 
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Comment Letter P8

1
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Letter P8 David Whiting 
Tustin Resident 
June 25, 2018 

Response P8-1 

Comments in support of the Project are noted for the record. 
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From: Sonja Morgan [mailto:smorgan@scwd.org]  
Sent: Monday, August 6, 2018 2:35 PM 
To: Thomas, Kevin <Kevin.Thomas@kimley-horn.com>; Mark Donovan (Mark.Donovan@ghd.com) 
<Mark.Donovan@ghd.com>; Rick Shintaku <rshintaku@scwd.org> 
Subject: FW: Public Comment - Doheny Desal Draft EIR 
 
  
  

From: Shawna Pickle  
Sent: Monday, August 06, 2018 12:17 PM 
To: Sonja Morgan <smorgan@scwd.org> 
Subject: FW: Public Comment - Doheny Desal Draft EIR 
  
  
  
From: custserv@scwd.org [mailto:custserv@scwd.org]  
Sent: Monday, August 06, 2018 12:16 PM 
To: CustServ <CustServGroup@scwd.org>; Robin Rockey <rrockey@scwd.org>; Sonja Morgan <smorgan@scwd.org> 
Subject: Public Comment - Doheny Desal Draft EIR 
  

Someone has submitted the comment below via the South Coast Water District Doheny Ocean Desalination Project 
Draft EIR Public Comment form.  

View the original form here: www.scwd.org/eircomment 

  
Name Dr. Tom Williams 
Organization (if applicable): Citizens Coalitions for A Safe Community 
Email address: ctwilliams2012@yahoo.com 
Phone number: 3235289682 
Street address: 4117 Barret Road 
City: Los Angeles 

I have questions, concerns or comments about the Draft EIR: Comments & Requests all formatting has been 
removed...please provide direct email address for submission of formatted file... DATE: August 6, 2018 TO: 
South Coast Water District Attn: Mr. Rick Shintaku, PE - Acting General Manager, District Engineer 31592 
West Street, Laguna Beach, CA 92651 949-499-4555 
http://scwd.org/contact/directory/acting_general_manager_chief_engineer.htm Uploaded to Comments: 
http://scwd.org/depts/engineering/projects/water_supply_projects/oceandesal3/environmental_documents/draft_
eir_comment_form.htm FROM: Dr. Tom Williams, Sierra Club, Angeles Chapter, Water Comte. Senior Techn. 
Adviser, Citizens Coalition for A Safe Community 4117 Barrett Rd. La, Ca 90032-1712 323-528-9682 
ctwilliams2012@yahoo.com SUBJECT: Doheny Ocean Desalination Project: Draft Environmental Impact 
Report (EIR) State Clearinghouse No. 2016031038 RE: Comments on DEIR Thank you for the opportunity to 
review the proposed Project and the current Environmental Impact Report, and lengthy appendices. Our review 
as provided in the following comments indicates that the EIR is inadequate and incomplete and is of low 
quality. The current DEIR must be revised and recirculated General Comments Desalination would provide a 
reliable, drought-proof and locally controlled safe water supply, but like imported water uses reduces the 
providers concerns regarding the natural water resource constraints and dependencies for the area's existing 
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providers concerns regarding the natural water resource constraints and dependencies for the area's existing 
water resources (e.g., groundwater/rainfall/runoff-recharge compared to imports from he Colorado or the 
Pacific). If implemented, the Doheny Ocean Desalination Project could provide high quality, locally controlled 
and drought-proof water supply while protecting parts of the environment. Currently, South Coast Water 
District imports 85 to 100 percent of its drinking water, causing vulnerability during droughts, supply shortages 
and potentially during natural disasters and has given up on groundwater and rainfall. Doheny facility with 
advanced slant wells for intakes is more environmentally considerate than other methods but may adversely 
affect shallower, fresher groundwater. Current groundwater computer modeling does not address impacts on 
inland groundwater moving westerly/seaward. No adequate evaluation is available regarding power use for 
wedge-wire piped intake compared to well draw. Nanno-/Micro-marine life is protected by wedge wire pipe 
intakes which are also used as well screens drawing water from beneath the ocean floor because of their power 
requirements (kw/gal). The entire CEQA document, the applicant, and preparers appear not to have resolved 
whether the document is for the Local Project, only or both the Local and Regional Projects. Some Local 
elements appear to be capable of serving both levels of service. Intake wells/pipes would extend toward the 
Newport-Inglewood Fault Zone, and Dana Point may be a remnant fault block related to this fault zone. Further 
geophysical/ground movement (0.1-0.6in) and seismic (-2 - 4 RM) monitoring should have been implemented 
for locating seismic activities as the imported water reliability is involved with seismic risks and activities. Less 
than 1/2 page of setting and assessment for Environmental Justice with a 40,000 resident and 1000 businesses 
service area appears totally inadequate. Various mentions of economics, finance, costs, and funding for Local 
and Regional Projects and for businesses and tourism require further, adequate, and complete 
financial/economic impact report, including rate structures and rate payers charges. SPECIFIC COMMENTS 
Format: Copy of DEIR text with highlight with comments on DEIR text. 0.0 NOA The Local Project, product 
water storage tank (5 MG rather than 1.6 MG) distribution system that would feed into the District's local 
distribution system depending on plant capacity and District demands, other adjacent local and regional 
transmission pipelines that are located adjacent to the site. Preparers do not know or provide differences 
between transmission and distribution systems. Provide delineation of Regional, District's, local, and "Non-
Local" pipes, lines, distribution, and transmission systems. conveyed entirely using existing District and local 
infrastructure with no off-site improvements other than a short connection to the District's existing local 
transmission lines Preparers do not know or provide differences between District and "Local" "infrastructure" 
and "local transmission lines (=pipes). appurtenant facilities (e.g. pump stations, valves and metering) all 
construction, operation and maintenance activities associated with all Project facilities. Use of "all" suggests 
including both Local" and "Regional" Project facilities. Clarify and revise. 0.0 NOA The Regional Project, if 
pursued at a later date, could result in unavoidable significant impacts, although this is speculative at this time 
due to lack of Regional Project details. Continuing references to the "Regional Project" distracts and confuses 
public reviewers and may become basis for claiming "Program Assessment" at a later date. The DEIR does not 
clearly separate "Local" and "Regional" projects and thereby confuses and renders incomplete the current and 
future CEQA considerations. The current DEIR must be revised to clearly restrict all considerations to the Local 
Project, and clearly identify where any facility is suitable for expansion as part of a larger Regional Project. 
Remove all references of "regional" project and clearly state the need for a new Project EIR at a later date. 1.0-
3/1 The proposed Project aims...to secure water supply reliability by developing a drought-proof, hydrologically 
independent, water...to meet the service area demands at either a local or regional scale. The Phase 1 project 
capacity (up to 5 MGD) would help meet the service area's water demands at a local scale.... For the potential 
future Regional Project (up to 15 MGD), SCWD would look to involve regional partners which would expand 
the service area of the facility and would help meet the water demands at a regional scale...reducing the need for 
imported water... ...improving overall regional supply reliability. The District only intends to pursue permitting 
and construction of the Phase 1 Project (up to 5 MGD) at this time. Inconsistent use of Phases and Scenarios is 
confusing and distracting as they are not clearly defined and explained at first usage and consistently thereafter. 
Either remove or consistently use in a revised DEIR. The DEIR does not clearly separate "Local" and 
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Either remove or consistently use in a revised DEIR. The DEIR does not clearly separate "Local" and 
"Regional" projects and thereby confuses and renders incomplete the current and future CEQA considerations. 
The current DEIR must be revised to clearly restrict all considerations to the Local Project, and clearly identify 
where any facility is suitable for expansion as part of a larger Regional Project. Remove all references of 
"regional" project and clearly state the need for a new Project EIR at a later date. 1.0-3/2 ....In addition to 
Project-level analysis for Phase I, this EIR also functions as a Program EIR...providing a programmatic level 
analysis of a potential future Regional Project of up to 15 MGD....SCWD only intends to seek regulatory 
permits and approvals for the Phase I Project at this time, as there are no Regional Project partners in place, and 
specific Regional conveyance facilities are dependent on Regional Partners and as such cannot be identified at 
this time. A Program EIR is also appropriate, in that it evaluates a phased public works project where SCWD 
may implement one or more options, and in that it evaluates a broad range of implementation options to 
accomplish SCWD's Project objectives. The DEIR does not clearly separate "Local" and "Regional" projects 
and thereby confuses and renders incomplete the current and future CEQA considerations. The current DEIR is 
a confused mess of Project and Programmatic DEIR for the Local and Regional Projects. The current DEIR 
must be revised to clearly restrict all considerations to the Local Project, and clearly identify where any facility 
is suitable for expansion as part of a larger Regional Project. Remove all references of "regional" project and 
clearly state the need for a new Project EIR at a later date. Mixing discharge brine with treated sewage for 
outfall destroys "freshwater" (=treated sewage with TDS of <1.0ppt) from future Direct Potable Reuse, a 
significant adverse effect. As an alternative, such freshwater may be replaced by recirculation of seawater into 
the ocean outfall with an improved diffuser designs (e.g., inject seawater into outfall discharge flows to reduce 
TDS down to < 35ppt...from 60ppt 30 > 45 30 > 38ppt 30 = 1 part brine 3 parts seawater The DEIR does not 
discuss the project's effects in the service area including Environmental Justice and Growth Inducements and no 
hydraulic model is provided for the service areas. The proposed project would be important to supplying lower 
elevations (<600ft elev.) and S W sides (within 6 miles) with better water than those receiving "imported water" 
to the N E portions of the service areas. The DEIR must be withdrawn revised, and recirculated with a full 
service model including service parameters (pressures, flows, and qualities) for both the imported water and 
desal waters. Once the service area model is developed and validated, the model must be rerun as a "Growth 
Inducement Run" with all vacant land developed consistent with surrounding land uses. Once model runs have 
established service areas, the service area(s) must be reviewed and characterized for various Environmental 
Justice issues, e.g., income-assets/home ownership/education/ethnic origins. With the service area 
characterization, the supply benefits must be compared/assessed with the financial costs through rates for all 
users within the service area(s). Desal projects are most efficient when operated under near constant operating 
conditions, full production load 24 hour every day, although demands/use may be variable which are usually 
compensated for by storage (e.g., 8hr night-time low use: 10pm-6am = 30% to storage = 1.6MGD would be 
stored). No quantified analysis has been provided for storage and nighttime service area/tanks to establish 
storage and service area backflows. Provide quantitative analyses of storage, pass-thru flows, and backflow for 
the production and storage facilities for the service area(s). Intake wells may draw fresher inland groundwater - 
modelling required to prevent drawdown of near shore groundwater Seismicity The geophysical setting and 
considerations clearly indicate that the proposed Project facilities are located closer to the Newport-Inglewood 
Fault Zone than the imported water transmission systems. Intake wells are further exposed to higher risks due to 
their orientation towards the Newport/Inglewood Fault zone. Similarly geotechnical reports and other EIR 
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related reports identify faults on the landward side of the treatment facilities and within the service area of the 
Project, without assessments for risks and threats. Similarly mention is made of the Southern California 
Earthquake Center but without considerations of recorded seismic activities in the SCEC files and assessment of 
seismic shaking, rupture, and liquefaction on the treatment facilities, service pumps, and tubular systems. No 
consideration is provided for a design "earthquake", its probable locations, depths, and strength for overall 
designs and for interactions between more flexible pipe/tubular system and their conn ections with more fixed 
facilities (e.g., pumps and treatment equipment). Provide updates and revisions with quantified analyses for a 
design seismic event along with those previously experienced seism. Provide quantified listing of all recorded 
earthquakes for 1932 to date within 5 miles of the Project and service areas. SCEC Catalog of Significant 
Earthquakes #YYY/MM/DD HH:mm MAG LAT LON DEPTH Km 1933/05/04 23:14 2.29 33.45883 -
117.62817 6.0 First recorded 1933/07/21 04:58 2.58 33.43500 -117.70100 6.0 1933/08/04 08:45 3.34 33.45600 
-117.71800 6.0 - First Significant/Strongest Local Quake 1952/03/03 16:14 3.29 33.45650 -117.73517 6.0 - 
16,000ft WWSW 1967/02/13 05:55 2.99 33.44867 -117.71533 6.0 1970/07/26 11:17 2.84 33.46900 -117.73250 
6.0 1975/07/05 06:52 2.60 33.44200 -117.71900 15.8 1982/06/06 17:20 2.56 33.46800 -117.70900 11.0 6 in 
1984, 30d 2000/02/08 21:59 2.15 33.44000 -117.67400 1.8 8400ft SSE of Mouth Shallowest List of quakes 
>2.5 RM and <3km deep. Total Number of events: 64 1.0-2 Project Background SCWD provides potable water, 
recycled water for irrigation, and sanitary sewer services to approximately 40,000 residents and 1,000 
businesses...includes the communities of Dana Point, South Laguna Beach, and areas of San Clemente and San 
Juan Capistrano. The DEIR does not provide a thorough description of the current and future service area 
populations (by ownership/tenancy, income, education, ethnicity, etc.) and their current, future, and Project 
levels of service by census tract levels (e.g., pressures, quality, and flows). The Revised DEIR must thoroughly 
develop a quantified setting (with computerized/GIS model) for the current, future without project, and Local 
and Regional (expected) service areas and the effects on levels of service with and without the Local and 
expected Regional Projects, given an assumed rate equivalence. 1.0-3/3 Because SCWD intends to seek State 
Revolving Fund (SRF) financing..., this EIR includes additional information required in a "CEQA-Plus" 
document, related to evaluation of certain federal "cross-cutter" regulations.... The current DEIR does not 
consider in setting or assessment the key community element of "Service area": "Environmental Justice" 
(Executive Order No. 12898), as all service area residents will be charged similar costs per 100 gallons but 
some near he Local Project may receive higher pressures, access to greater flows, and better water quality than 
those receiving some imported waters. Environmental Justice (EJ) has not been considered in setting and 
assessment of impacts as the service area effects are generally and totally avoided although the Project does not 
disconnect the SCWD service area from imported water systems. Provide a thorough review of potential EJ 
issues, current and future EJ units, and effects of Local and potential future Regional Projects on the service 
areas in a Revised DEIR. 1.0-3/5 1.2 PROJECT OBJECTIVES CEQA Guidelines §15124(b) requires that an 
EIR contain a statement of the Project objectives, including the Project's underlying purpose ????. The project 
objectives are: 1.0-4/1 To create a drought-proof, hydrologically independent, reliable and high-quality source 
of potable drinking water for the District. To further diversify the District's water supply portfolio through a 
locally-controlled supply, combining conservation, recycling, and local supplies to reduce dependence on 
imported water supplies. To provide emergency backup water supplies, should an earthquake, system shutdown, 
or other event disrupt the delivery of imported water to the south Orange County area. No quantified criteria or 
parameters are provided. No discussion of local EQs is provided....intake/outfall shutdown....other event... 2.0-
4/3 Additional SRF CEQA-Plus Requirements Additional environmental analyses are required for SRF loan 
applications, including: ? Coastal Zone Management Act (CZMA)... ? Environmental Justice - SRF loans 
require demonstration of compliance with Environmental Justice provisions pursuant to Executive Order 12898 
and related NEPA integration policies established by the EPA's Office of Environmental Justice (addressed in 
Section 4.9, Land Use and Planning). 4.9-9/2 SRF CEQA-Plus Analysis This EIR section also includes an 
evaluation of Coastal Zone Management Act (CZMA) compliance and Environmental Justice,...(...provided 
under Impact 4.9-1). 4.9-9/4 4.9.4 IMPACTS AND MITIGATION [EMPHASIS added] Impact 4.9-1: 
Would...project physically divide an established community?...of Significance: No Impact. Construction and 
Operations All Components Projects that can divide an established community typically involve large scale 
linear infrastructure,...sited within economically depressed areas....The proposed intake wells, conveyance 
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alignments, and brine disposal system WOULD BE subsurface, with most conveyance facilities within roadway 
rights-of-way (ROW)....proposed Project WOULD NOT physically divide an established community. No 
impact WOULD OCCUR in this regard. Pursuant to CEQA-Plus SRF loan requirements..., the Project WOULD 
NOT have any disproportionate impact upon minority, low-income or indigenous...4.9-10/1...populations or 
tribes. The desalination facilities are in Dana Point, which is in a relatively affluent portion of south Orange 
County. Although at a county level Orange County is approximately 60% white, the Census Tract (0422.01) 
encompassing the Project is approximately 73.9% white [26.1% non-white in census tract] with 9% at the 
poverty level [Poverty = ???, = ??% of Median Income] ....The Project WILL provide for a reliable, drought-
proof, locally controlled water supply, which WILL benefit all local communities served by the District,...WILL 
ensure long-term sustainability of housing, employment and community services.... Changes of conditional to 
affirmative verbs in the future appears purposeful and to provide emphasis as to "No EJ Impacts"; this shows 
potential bias of the preparers, editors, and circulators of the DEIR. No setting was provided rendering the entire 
EJ assessment as useless, inadequate, and incomplete. Inadequate setting above with only, 3/4 : 1/4 with 40,000 
residents = 30K white : 10K Non-White. Provide a thorough, complete, and adequate setting with appropriate 
assessment and mitigation for Environmental Justice in a Revised DEIR 4.9-10/2 Therefore, the Project neither 
DIVIDES an established community nor disproportionately AFFECTS a minority, low-income or indigenous 
population. There would not be any significant impacts in this regard. Changes of conditional to affirmative 
verbs in the future appears to be purposeful and to provide emphasis as to "No EJ Impacts"; this shows potential 
bias of the preparers, editors, and circulators of the DEIR. Infrastructure includes the service area setting, 
assessment, and mitigation where levels of service can vary More attributes exist than ethnicity and income; add 
race, ownership/tenancy, education, family size, ages for the entire service area and the associated census tracts. 
3.0-4/ FN\3 SCWD Board of Directors Meeting, April 26, 2018, Agenda Item 8. Not readily accessible for 
public. Provide link to BOD minutes archive. 3.0-5/ FN\4 Presentation to the SCWD Board of Directors, May 
25, 2017, and August 2, 2017,...on December 20 2017 at 
https://www.scwd.org/services/drinking/supply/water_reliability/presentations.htm. The draft report... 
December 21, 2017, and is available on the District's website at 
https://www.scwd.org/x/filebank/blobdload.aspx?blobid=8044. Inadequate specificity for support of the noted 
statement and requires page references within 30 pages. 3.0-6/2 The report also indicates...ranks well above all 
other available water supply options...for the following reasons: 1) As an individual Project,...ranks first by high 
margins, due to the following benefits...: a. High system and supply reliability benefits due to...independence 
and climate change resilience; b. High resiliency to unknowns (climate change; reductions in imported water 
supply; ...reduced access to imported water supplies); c. High level of local control over operations and cost; 
and d. Moderate implementation risks and moderate cost-effectiveness. Comparisons cannot be properly 
evaluated as the three or four Project objectives have no quantitative/ranking bases. Statements regarding direct 
financial/costs issues have not been developed throughout the DEIR and general references only confuse and 
require much further development nott yet provided. Introduction of "climate change" wihout 3.0-24/3 These 
percentages will be monitored throughout the Project's life. The brackish groundwater pumped by the Project is 
not usable freshwater and would require RO and other treatment processes in order to be used for domestic or 
even industrial purposes. Inland groundwater would be drawn to the intake wells as designed and would 
contribute to increased downhill/seaward groundwater flows. Such increased out-flows would reduce fresh 
(<20ppt TDS) groundwater available for upstream users and may cause over-draft and reduced flows for current 
legitimate groundwater users. This would be an adverse environmental effect on existing well operators and 
their service areas. 3.0-27/6-7-8 Product Water Storage Tank The product water storage tank...will provide 
storage and residual disinfection prior to distribution. The tank will contain baffles...to meet disinfection 
requirements for the Phase I Project and ultimate facility capacity of up to 15 MGD. A 2.75 million gallon 
concrete tank was selected based on conservative design criteria.... ....The 2.75-million-gallon tank will have an 
outside diameter of roughly 125 feet and a height of 37 feet. Local Project onsite-element with capacity to 
expand for Regional Project. Typical 33% storage for 5MG would be 1.7MG or half the for Local Project 
production of 5MGD, while storage for 15MGD would be about 5MG or twice the proposed size. Proposed 
2.75 MG appears to be an intermediate capacity which could be augmented by additional storage in more 
distance service area storage. This facility appears to be a Regional element incorporated into the Local Project 
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and promote growth in the service area and supports future Regional development. This element must be solely 
justified for local consideration and must be downsizedd or justified through other means and analyses. 3.0-28-1 
Product Water Pump Station The drinking water will be delivered into the District's existing potable water 
distribution system. As details about the final distribution of water are pending final design, this EIR has 
conservatively assumed a set of distribution pumps and surge vessels to deliver water...to match pressure in the 
District's existing distribution system,... No quantitative or organized information is provided although existing 
SOI systems would be incorporated into a model of the service area/distribution sytem 3.0-17 FN\ The 
desalination facility could be located anywhere within the District's San Juan Creek Property, consisting of Lots 
A - F...The preferred location, as represented in the EIR, is on lots D, E and F.... The desalination site staging 
area is proposed adjacent and north, on Lot C (a 7.2-acre parcel). Source: District GIS, transmitted in email 
dated March 15, 2018. Source/email is not publicly available. Provide in DEIR appendices. 3.0-22 FN\16 
"Recovery rate" refers to the Reverse Osmosis process effectiveness, with a 50% recovery rate meaning that for 
every 100 gallons of raw ocean water received, the RO process produces 50 gallons of purified drinking water. 
3.0-27 FN\19 RTW Model, American Water Works Assoc., Denver, CO. No dates, no links. 3.0-28 Tbl 3-6 
Source: Preliminary Design Report, GHD, May 2018. 3.0-30 Tbl 3-7 Source: Preliminary Design Report, GHD, 
January 2018. Same document? Different dates without links. 3.0-31 FN\22 South Coast Water District Capital 
Improvement Program Initial Study/Mitigated Negative Declaration, SCH# 2017081049, adopted October 
2017. Introductory Web Page, useless without specific reference. 3.0-35 FN\24 
https://www.fuelcellenergy.com/products/#SureSource4000 (accessed April 26, 2018). Introductory Web Page, 
useless without specific reference. 3.0-43 FN\25 
http://www.mwdh2o.com/PDF_About_Your_Water/2794_001.pdf (accessed May 9, 2018). Provide as 
reference material but not included in DEIR/appendices references. 4.4-1- -38 4.4 CULTURAL RESOURCES 
No EDR pre-2009 aerial photos were presented or available for review for historic resources, structures and 
foundations and historic uses. Review, setting, mitigation, and impacts are inadequate and incomplete as 
historic aerial photos which were included partially (referenced back to 1938, but not provided) in the 
Hazard/Phase 1 appendix were not reviewed for historic landuses for all Project site. Cultural/historic resources 
may be present but the preparers were ignorant of historic aerial photos for the Parks and all Project sites or they 
chose not to use them, the only direct evidence for historic resources consideration. Provide all historic aerial 
photos, require an experienced historic archeologist with aerial photos background to review and revise all 
setting, assessment, and mitigation elements for a Revised DEIR. 4.4-2/EXHIBIT 4.4-2: Paleontological 
Sensitivity Area Source: Rincon, Cultural Resources Report, Attachment A - Figure 2. Two 2016/2017 reports 
in references; online introductory corporate pages without specific reference or titles. The entire paleontological 
considerations relate only to vertebrate paleontology and exclude both botanical and invertebrate paleontology 
and hereby renders comments down to incomplete and inadequate. Fossil will be produced from borings for all 
the wells and some excavations, but they won't be dinosaurs although they may be important to understanding 
of the marine/freshwater sand/silt deposition and buried paleo-channels for sourcing feed water for the Project. 
Provide all remaining boring cores for a qualified and experienced invertebrate paleontologist to review and 
evaluate materials for micro-fossils, including diatoms. Then revise all setting, assessments, and mitigation 
elements for all subsurface activities and documentation as part of a fully Revised DEIR. 4.4-17/ FN\10 
National Parks Service. National Register Publications. 
https://www.nps.gov/nr/publications/bulletins/nrb15/nrb15_8.htm. (accessed October 2, 2017). Provide as 
reference material but not included in revised DEIR/appendices references. 4.4-17/ 11 California Department of 
Transportation. Paleontology Laws, Regulations, and Guidance. 
http://www.dot.ca.gov/ser/vol1/sec3/physical/Ch08Paleo/chap08paleo.htm (accessed October 2, 2017). Provide 
as reference material but not included in revised DEIR/appendices references. 4.4-23 FN\12 
http://www.waterboards.ca.gov/water_issues/programs/grants_loans/cwsrf_requirements.shtml (accessed on 
September 7, 2017). General Page for selecting from listing: Financial Assistance Funding - Grants and Loans 
Provide as reference material but not included in revised DEIR/appendices references. 4.5-1 / 9.0 Geophysical 
Survey. 2017. Geophysical Survey ...California. Prepared by Geoscience Support Services, Inc. on May 8, 
2017. Incorrect and inconsistent formatting and referencing of documents; author???, Date, Title. Provide 
corrected reference included in revised DEIR/appendices references. 4.5-3/1 The alluvium, however, is mixed 
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with cobbles, gravel, silty sand, and clay layers to a distance of approximately 2.3 miles off shore, with bedrock 
laying at an unknown depth (Geoscience, 2016). Geoscience Support Services, Inc. 2016. Foundational Actions 
Funding Program Advancement of Slant Well Technology and Groundwater Flow and Solute Transport 
Modeling for...Final Report. Incorrect and inconsistent formatting and referencing of documents; author???, 
Date, Title. Provide corrected reference included in revised DEIR/appendices references. 4.5-3/2 The 
desalination facility site is located on a floodplain near the mouth of San Juan Creek. San Juan Creek floodplain 
is underlain by Holocene era,.... Holocene and Era have specific geological definitions, change Holocene to 
Cenozoic or Era to Epoch or age. Revise entire Sec. 4.5 for consistent technical usage. Provide corrected 
terminology in revised DEIR/appendices. 4.5-3/3 A fault may be presumed to be inactive based on satisfactory 
geologic evidence; however, the evidence necessary to prove inactivity is sometimes difficult to obtain and 
locally may not exist. Evidence does exist but was not used; no reference is made to the Southern California 
Earthquake Center (SCEC) in Sec. 4.5 nor in DEIR text references. Revise and include review of seismicity in 
the Project vicinity and service areas in Revised DEIR. 4.5-3/4 ...affect Dana Point include the Whittier-
Elsinore Fault, the San Andreas Fault, the Palos Verdes Fault, the San Clemente Fault and the Rose Canyon 
Fault...(Cotton/Beland/Associates, Inc. 1991). Referenced document not included in Sec.9, References, see 
below. 9.0-7 Capistrano Unified.... 2016. Facilities Master Plan. Available at...June 20, 2017. County of 
Orange, 2011. Subsequent Environmental Impact Report...December 18, 2017. The entire DEIR and all 
appendices must be revised and edited for consistent referencing, inclusion of references, and public 
accessibility for all documents. 4.5-3/4 Although no known faults cross the City, the Project site could be 
subjected to future seismic shaking during earthquakes generated by...surrounding active faults. Referenced 
documents include faults east of the Dana Point prominence and with the proximity to the Newport/Inglewood 
fault zone, splinter faults from this zone would be expected. Total absence of use or reference to the Southern 
California Earthquake Center and thereby their documents and catalogs render this statement inadequate at best, 
or totally incomplete. Provide thorough review of all referenced and SCEC documents regarding faults and 
expected origins of recorded earthquakes for this section in the Revised DEIR. 4.5-4/1 The San Joaquin Hills 
and Oceanside Blind Thrust Faults (...Department of Conservation) extend from near Upper Newport Bay, 
south through the San Joaquin Hills, and stops approximately 12 miles from the northern portion of Laguna 
Beach (Department of Conservation, 2010). By definition "blind thrust faults" are generally not visible on the 
surface but lie 1000s of feet below, and one end of the fault plane may stop/be truncated at the surface which is 
irrelevant to the other three edges of the plane. Total absence of use or reference to the Southern California 
Earthquake Center and thereby their documents and catalogs render this statement inadequate at best, or totally 
incomplete. Provide thorough review of all referenced and SCEC documents regarding blind faults and 
expected origins of recorded earthquakes for this section in the Revised DEIR. 4.5-4/3 Strong Seismic Ground 
Shaking Strong ground shaking from an earthquake can result in damage associated with landslides, ground 
lurching, structural damage, and liquefaction. Major faults...that have caused earthquakes and those that could 
result in earthquakes and ground shaking...include those mentioned above, as well as the Whittier Fault Zone, 
Norwalk and El Modena Fault Zone, San Andreas Fault, and the San Jacinto Fault Zone. Potential regional 
sources for major groundshaking hazards include the San Andreas, San Jacinto, and Elsinore fault zones. 
Without mention of the Newport-Inglewood Fault regarding seismic activities, this discussion is rendered 
totally incomplete. Furthermore, total absence of use or reference to the Southern California Earthquake Center 
(and their files and catalogs) render this statement totally incomplete. Provide thorough review of all referenced 
and SCEC documents regarding faults and expected origins of recorded earthquakes for this section in the 
Revised DEIR. Provide in the Revised DEIR quantitative analyses of probability of occurrences for 5,6,& 7 RM 
events along the N-I Fault att 3, 4, and 5 miles distances with durations, frequencies, and strengths at the Project 
sites, especially for pipes joined to fixed/foundation structures. SCEC can provide assistance. 4.5-4/4 
Liquefaction Based on...the California Geologic Survey Seismic Hazard Zones Map for the Project 
vicinity,...Project area is in an area considered susceptible to liquefaction (California Geologic Survey, 2001). 
Project area is not defined or delineated; likewise for "considered". Provide in a revised DEIR. Furthermore, 
total absence of use or reference to the Southern California Earthquake Center (and their files and catalogs) 
render this statement totally incomplete. Provide thorough review of all referenced and SCEC documents 
regarding faults and expected origins of recorded earthquakes for this section in the Revised DEIR. Provide in 
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the Revised DEIR quantitative analyses of liquefaction during 5,6,& 7 RM events along the N-I Fault att 3, 4, 
and 5 miles distances with durations, frequencies, and strengths at the Project sites, especially for pipes joined 
to fixed/foundation structures. SCEC can provide assistance. Reference is incorrect or misplaced in a 
disorganized/unedited Sec. 9. Sec.9 is a mess: 9.0-3,-4, -5, e.g., California Department of Transportation. 2012. 
Standard Environmental Reference,...2017. .......xxtxxx California State Parks (CSP). 2003. Doheny State 
Beach. Preliminary General Plan and.... California Environmental Protection Agency. State Water Resources 
Control board. Federal, State...2018. California Geological Survey, 2001. Earthquake Zones of Required 
Investigation Dana Point Quadrangle. 2017. California Legislative Information Website, Assembly Bill No. 
685, http://leginfo.legislature.ca.gov/...2017. California Department of Transportation. Paleontology Laws, 
Regulations, and Guidance....2017. .......xxxxx California Regional Water Quality Control Board San Diego 
Region. Provide a thoroughly revised and consistent Sec. 9 and all references in all appendices in the Revised 
DEIR. 4.5-13/3 Project Design Features a) The desalination site design was created to minimize the total 
duration and volume of construction grading.... b) The design of the desalination plant and its facilities...so 
future expansion would be minimal. This and other statements strongly imply that "Local" Project design 
includes elements suitable for the larger Regional Project and confuses the Project Description, alternatives, and 
mitigation. Provide clear Project(s) or Program Descriptions in the Revised Project or Programmatic DEIR. 4.5-
14/1 The Christanitos fault zone is..., located approximately 6 miles east of the site. Available data reviewed 
indicates that the Christanitos fault zone is not likely to be active....such, impacts to all project components 
would be less than significant and mitigation...would not be required (Ninyo & Moore, 2015). No definition nor 
explanation is provided for "available data", "reviewed", "not likely", "all". Some local faults are reported, but 
not included, and no fault traces are provided for the "Newport-Inglewood Fault Zone", including those within 3 
or 4 miles of the Project site. Appendices do not provide structural geological setting for ALL elements of the 
Local Project and its service areas. Provide complete structural geologic setting for all elements of the Local 
Project in a revised EIR, especially all known fault zones. Furthermore, total absence of use or reference to the 
Southern California Earthquake Center (SCEC, and their files and catalogs) render this statement totally 
incomplete. Provide thorough review of all referenced and SCEC documents regarding faults and expected 
origins of recorded earthquakes for this section in the Revised DEIR. 4.5-14/5 The Project is located...which is 
prone to ground shaking. All Project components would be constructed to the more recent Uniform Building 
Code standards and would be designed in conformance with all applicable standards to resist the harmful effect 
of seismic ground shaking. No definition nor setting nor standards is provided for establishing design 
requirements for shaking (e.g., frequency, strength, and duration) to be in the DEIR project description and/or 
mitigation OR for "future" re-design. These requirements are especially important for all connections between 
more flexible piping and rigid fixed/foundation-supported/piled facilities. Provide all engineering requirements 
to be included for all design levels prior to bidding and construction for the revised DEIR. 4.5-15/5 The Project 
components...due to the subsurface nature of the intake wells, impacts would be less than significant. There is a 
possibility of strong seismic ground shaking for all Project component due to the nature of the geographic 
region of Southern California and its seismic activity. To reduce impacts, compliance with mitigation Measure 
GEO-1 would require a qualified geologist and geotechnical engineer to prepare site-specific geotechnical 
hazard investigations and recommendations for design level measures. This mitigation measure would ensure 
operation impacts to be less than significant in relationship to strong seismic ground shaking. Provide 
engineering design risks (probability: 1/100yr, strength, duration, etc.) for ground shaking incorporated into the 
current Local Project and requirements for further engineering upgrades and mitigations in the Revised DEIR. 
4.5-15/7 Therefore, implementation of Mitigation Measure GEO-1, along with relevant civil engineering best 
practices, would ensure that raw water conveyance facility impacts due to strong seismic ground shaking are 
less than significant. Provide definitions, distinctions, and consistent use of "compliance", "recommendations", 
"relevant", and "best practices" in the revised DEIR. Provide all engineering requirements to be included for all 
design levels prior to bidding and construction for the revised DEIR. 4.5-16/1 The Project components.... There 
is a possibility of strong seismic ground shaking for the desalination facility...and its seismic activity. To reduce 
impacts..., compliance with Mitigation Measure GEO-1 would require a qualified geologist and geotechnical 
engineer to prepare site-specific geotechnical hazard investigations and recommendations for design level 
measures. This mitigation measure would ensure operation impacts to be less than significant in relationship to 
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strong seismic ground shaking. It is unclear as to whether this mitigation has been or will be include in future 
design upgrade. Use of "would require" suggest that such mitigation has not been incorporated into the Project 
Design/Description. Provide all engineering requirements and "recommendations" to be included for all design 
levels prior to bidding and construction for the revised DEIR. 4.5-16/2 Brine Disposal System The brine 
disposal component is not intended for human occupancy and would not result in a direct adverse impact to 
humans..., therefore impacts would be less than significant. Like all other elements in this section, brine 
disposal requires a designed/engineered disposal pipeline (5MGD flow) from the Project Site to the sewage 
treatment plant and connection to the existing outfall. Any leaks/spills of brines (60ppt, TDS) into the channel 
or treatment plant could have significant impacts to water quality and fisheries/wildlife/ecosystems. Current 
Project design/engineering requirements have not been provided and as no Mitigation is mentioned, this section 
requires revisions. Provide all engineering requirements and "recommendations" to be included for all design 
levels prior to bidding and construction for the revised DEIR. 4.6-21/6 Goal CR 1: All significant historic 
features and sites at the park are preserved, protected from damage, and properly interpreted for public 
appreciation of the park's history. Guideline CR 1.1: Monitor the condition of the remaining CCC-period 
features in the park, such as through annual photo documentation, and initiate measures to preserve and/or 
restore these features.... 4.6-29/3 Subsurface Intake Wells The subsurface intake wells...with undetermined 
paleontological sensitivity. Unnamed Miocene marine sediments are mapped offshore in the shallow sub-
surface and are not known to contain fossils but would be inspected if construction activities bring them to the 
surface. Construction of the subsurface intake wells would not destroy a unique paleontological resource or 
unique geologic feature with the implementation of CUL-3...would not destroy a unique paleontological 
resource or unique geologic feature and no impact would occur. The entire paleontological considerations relate 
only to vertebrate paleontology and exclude both botanical and invertebrate paleontology and hereby renders 
comments down to incomplete and inadequate. Designation of "undetermined" and "marine" conflict as he only 
way to determine "marine" designation is to find "marine" invertebrates or diatoms in the sediment. Therefore 
the "not known" conflicts with the marine designation. Marine and perhaps estuarine or even freshwater fossils 
will be produced from borings for all the wells, but not dinosaurs. The little fossils (="MicroFossils") may be 
important to understanding of the marine/freshwater sand/silt deposition and buried paleo-channels for sourcing 
feed water for the Project. Provide all remaining boring cores for a qualified and experienced invertebrate 
paleontologist to review and evaluate materials for micro-fossils, including diatoms. Then revise all setting, 
assessments, and mitigation elements for all subsurface activities and documentation as part of a fully Revised 
DEIR. 4.6-29/3 Southeast Intake Wells The southeast intake wells would be in an area with low to no 
paleontological sensitivity. Unnamed Miocene marine sediments are mapped offshore in the shallow sub-
surface and are not known to contain fossils but would be inspected if construction activities bring them to the 
surface. Construction...would not destroy a unique paleontological resource or unique geologic feature The 
entire paleontological considerations relate only to vertebrate paleontology and exclude both botanical and 
invertebrate paleontology and hereby renders comments down to incomplete and inadequate. Designation of 
"undetermined" and "marine" conflict as he only way to determine "marine" designation is to find "marine" 
invertebrates or diatoms in the sediment. Therefore the "not known" conflicts with the marine designation. 
Marine and perhaps estuarine or even freshwater fossils will be produced from borings for all the wells, but not 
dinosaurs. The little fossils (="MicroFossils") may be important to understanding of the marine/freshwater 
sand/silt deposition and buried paleo-channels for sourcing feed water for the Project. Provide all remaining 
boring cores for a qualified and experienced invertebrate paleontologist to review and evaluate materials for 
micro-fossils, including diatoms. Then revise all setting, assessments, and mitigation elements for all subsurface 
activities and documentation as part of a fully Revised DEIR. 4.6-30/5 Brine Disposal System No 
construction...required for the ocean discharge because the existing San Juan Creek Ocean Outfall would be 
used for brine disposal. Therefore, no impact would occur. Connection between the Brine Lines and the outfall 
would require a Pipe which would require trenching or boring between the east and west side of the creek, and 
such work could encounter marine, estuarine, or freshwater fossils (e.g., MicroFossils: foraminifera, ostracodes, 
diatoms, and others. The entire paleontological considerations relate only to vertebrate paleontology and 
exclude both botanical and invertebrate paleontology and hereby renders comments down to incomplete and 
inadequate. The little fossils (="MicroFossils") may be important to understanding of the marine/freshwater 
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sand/silt deposition and buried paleo-channels for sourcing feed water for the Project. Provide all remaining 
boring cores for a qualified and experienced invertebrate paleontologist to review and evaluate materials for 
micro-fossils, including diatoms. Then revise all setting, assessments, and mitigation elements for all subsurface 
activities and documentation as part of a fully Revised DEIR. 4.6-31/5 CUL-3 Paleontological Construction 
Monitoring and Compliance Program. The following measures would be implemented to reduce potential 
impacts to paleontological resources to less than significant: Retain a Qualified Paleontologist. Prior to initial 
ground disturbance, the South Coast Water District (SCWD) shall retain a project paleontologist, defined as a 
paleontologist who meets the Society of Vertebrate Paleontology standards for Qualified Professional 
Paleontologist, to direct all mitigation measures.... These considerations relate only to vertebrate paleontology 
(SVP, TW retired past member) and exclude both botanical and invertebrate paleontology and hereby renders 
comments down to incomplete and inadequate. Designation of "undetermined" and "marine" conflict as he only 
way to determine "marine" designation is to find "marine" invertebrates or diatoms in the sediment. Therefore 
the "not known" conflicts with the marine designation. Marine and perhaps estuarine or even freshwater fossils 
will be produced from borings for all the wells, but not dinosaurs. The little fossils (="MicroFossils") may be 
important to understanding of the marine/freshwater sand/silt deposition and buried paleo-channels for sourcing 
feed water for the Project. Provide all remaining boring cores for a qualified and experienced invertebrate 
paleontologist to review and evaluate materials for micro-fossils, including diatoms. Then revise all setting, 
assessments, and mitigation elements for all subsurface activities and documentation as part of a fully Revised 
DEIR. 4.6-33/2 REGIONAL PROJECT Due to the lack of specific Regional Project facilities identified...and 
uncertainty regarding Regional Project funding, partners and end users, it would be speculative to provide a 
detailed evaluation of potential cultural resource impacts of a potential future Regional Project. Generally, 
expansion of various Phase I project components...additional slant wells and additional raw water conveyance 
lines). Expansion at the desalination facility site would have no impacts on cultural resources. The Regional 
Project...additional regional product water conveyance, pumping and storage facilities, the location or alignment 
of which has yet to be identified. Mitigation Measures CUL-1 through CUL-3...to the Regional 
Project,...standard practices to avoid pipeline trenching across natural open space lands where the potential for 
cultural resources is greater. Evaluations of Regional Project settings and impacts thoroughly confuse the entire 
current DEIR, including in this Section, rendering this and other similar sections of the DEIR, erroneous, 
conflicting, and totally inadequate and incomplete. Either provide a complete and adequate Project(s) or 
Program DIER(s), not this confused mess. As the approach and contents for the Local Project setting, 
assessment, and mitigation are incomplete, inadequate, arbitrary, erroneous, contradictory, and inconsistent, 
those for any "Regional Project" must be considered as the same. Provide two separate project or one 
programmatic DEIR(s), with thoroughly revised, adequate, and complete sections, suitable for public review, 
not this mess. 4.6-34/7 Similarly, all future development...would be required to demonstrate compliance with 
applicable federal and state regulatory requirements,...intended to reduce and/or avoid potential adverse 
environmental effects...analysis and mitigation for cumulative impacts within the jurisdiction of the affected 
agency)....cumulative impacts...mitigated on a project-by-project level, and in accordance with the established 
regulatory framework, through the established regulatory review process. As this DEIR has not complied with 
all requirements for a complete and adequate DEIR CEQa-PLUS; "all future development" of the Regional 
Project and the Regional Service Areas must be assumed to suffer from the same inadequacies and over-
generalizations. Revise this entire section and include in a Revised DEIR. 4.7-1/2 EDR photo package (see 
Appendix 10.8.1, Environmental Data Resources Radius Map Report with Geocheck): EDR Historical Topo 
Map Report with QuadMatch (EDR, July 24, 2017); Certified Sanborn Map Report (EDR, July 25, 2017); and 
EDR Photo Decade Package (EDR, July 27, 2017). Reference to the incomplete appendix clearly indicates 
preparers and editors, and District have either knowingly circulated a deficient document or did not review the 
document prior to release to the public. Apx10-8-1\pdf396/ - 5001976 9 pre-2010 not provided, including: 2009 
1"=500' Flight Year: 2009 USDA/NAIP 2005 1"=500' Flight Year: 2005 USDA/NAIP 1994 1"=500' 
Acquisition Date: June 01, 1994 USGS 1990 1"=1000' Flight Date: January 01, 1990 USDA 1980 1"=1000' 
Flight Date: January 01, 1980 USGS 1977 1"=1000' Flight Date: January 01, 1977 Proprietary Brewster Pacific 
1967 1"=1000' Flight Date: January 01, 1967 USGS 1952 1"=1000' Flight Date: January 01, 1952 USDA 1946 
1"=1000' Flight Date: January 01, 1946 USGS 1938 1"=1000' Flight Date: January 01, 1938 USDA Ten aerial 
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photos have been referenced but not included. Readily available satellite images clearly show the value of such 
historic images for identifications of resources and hazards. 2018 1994 (Google Earth Pro) Yellow Line is 
1570ft The Project site has been used for industrial and other uses which may have contaminated the site, but 
the DEIR does not include documentation regarding soil contamination which may have been surficially 
removed and covered by clean fill. 4.7-2 FN\1 State Water Resources Control Board Right to Divert and Use 
Water Permit 21138. The Document is available for public review but the connection to the noted text is not 
specific to a section of the permit. Provide specific section of the permit in the Revised DEIR. 4.7-7 Table 4.3, 
Appendix 10.10.1. Unclear as to copy of table or derived from text. Provide specific section of text or portions 
of table in the Revised DEIR 4.7-7 FN\2 
http://geotracker.waterboards.ca.gov/map/?CMD=runreport&myaddress=25300 Dana Point Harbor Drive 
(accessed March 20, 2018). [Notes: Database Acronyms are noted in Appendix 10.8.1, Environmental Data 
Resources (EDR) Radius Map Report with GeoCheck.] Noted link does not connect to a specific location, 
therefore itte is rendder unavailable for public review and is not included in the appendix. Provide more specific 
publicly accessible link or in an appropriate appendix in the Revised DEIR. 4.7-12 Sources: Environmental 
Data Resources, The EDR Radius Map Report with GeoCheck, July 24, 2017; and Google Earth Pro 2017. 
Provide reference to appropriate DEIR appendix in the Revised DEIR. 4.7-19/4 Goal 3: Reduce the risk to the 
community's inhabitants from exposure to hazardous materials and wastes. Policy 3.2: Cooperate with railroad 
operations to ensure that hazardous materials transported by rail do not pose a threat to life or property. The 
historic railroad ROW lies immediately south of the Project site and trains are widely known to carry hazardous 
materials, and ROWs, ballasts, and soils are often contaminated by leaks and spills. Information that would 
have been available in historic aerial photos is incomplete due to the deletion of 2008-1938 (or even earlier, 
EDR has files going back to 1923). The entire 4.7 section is incomplete due to lack of any soil 
borings/samplings of site immediately adjacent to the railroad ROW. Provide reference to appropriate DEIR 
appendix in the Revised DEIR. 4.7-21 FN\3 California Department of Parks and Recreation, Doheny State 
Beach General Plan & Draft Environmental Impact Report, December 2003. As the noted document is over 100 
pages specificity is required for public accessibility 4.7-21 FN\4 Instead of policies, the Doheny State Beach 
General Plan includes guidelines, which are a general set of parameters that provide directions towards 
accomplishing goals (page 3-3). The DSBGP contains both goals, policies, and guidelines; stated clarification 
seems out-of-place or purposefully confusing. Provide clarification and specificity to the Local Project, herein, 
in the Revised DEIR.. 4.7-23 FN\5 https://www.dir.ca.gov/title8/339.html (accessed March 14, 2018). The 35 
page FN reference requires greater specificity for public review. As presented the reference is not suitable for 
public review and thereby is inadequate for review. Provide more specific noted connection in the Revised 
DEIR. 4.7-25 FN\6 Appendix 10.10.2 shows that pumping 8.6 MGD has little effect on the groundwater plume 
(page 37, and Figures 54, 55 and 56 of Appendix 10.10.2), as does pumping at even higher levels. In fact, 
groundwater modeling shows that the Project would improve plume conditions by causing the plume to 
dissipate faster. Plume dispersion or pumped-induced movement is often used as part of groundwater 
decontamination & remediation. However contaminants must be removed as part of pump/treat remediation, 
and thereby rapid flow and/or spreading of contaminated groundwater must be considered as a negative impact 
until much greater information and modeling has been conducted and provided. Therefore this text section and 
related appendix must be considered as incomplete and inadequate for impact assessment and mitigation. 
Provide a completely revised, quantitative setting for potential hazardous contamination of the Creek 
groundwater resources and assessment of impacts from changes caused or induced by the Project in the Revised 
DEIR. 4.7-37 FN\12 http://www.ocair.com/Commissions/ALUC/Docs/JWA_AELUP-April-17-2008.pdf. 174 
pages, without pg. #, content cannot be verified. Provide specificity within noted file for the appropriate noted 
text in the Revised DEIR. 4.7-40 FN\13 City of Dana Point Building and Safety, Fire Hazard Severity Maps, 
Available at: http://www.danapoint.org/department/communitydevelopment/ building-safety/fire-hazard-
severity-zones, (accessed February 21, 2018). "Page Not Found... The page you are looking for, 
http://www.danapoint.org/department/communitydevelopment/building-safety/fire-hazard-severity-zones, may 
have been removed, renamed, entered wrong, or is temporarily unavailable." Provide specific appropriate 
reference for noted text in the Revised DEIR. 4.7-42/3 SIGNIFICANT UNAVOIDABLE IMPACTS The 
Project would not result in any significant unavoidable impacts concerning hazards and hazardous materials. 
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This statement is founded on a totally incomplete, inadequate, and poorly documented assessment in both the 
DEIR section and supporting appendix. EXHIBIT 4.7-2: Schools within 0.25 Miles of the Proposed Project 
Intake and Conveyance areas are wrongly located in SJC District. 
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Letter P9 Dr. Tom Williams 
August 6, 2018 

Response P9-1 

Dr. Williams’ comments are addressed in response to letter O4 (Sierra Club). 
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Comment Letter P10

1
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Letter P10 Betty Youndt 
June 25, 2018 

Response P10-1 

Comments in support of the Project are noted for the record. 
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3.0 Draft EIR Errata 

Changes to the Doheny Desalination Project (Project) Draft EIR are noted below. The changes to the Draft 
EIR do not affect the overall conclusions of the environmental document, and instead represent changes 
to the Draft EIR that provide clarification, amplification and/or insignificant modifications as needed as a 
result of public and responsible agency comments on the Draft EIR. These clarifications and corrections 
do not warrant Draft EIR recirculation pursuant to CEQA Guidelines §15088.5. As set forth further below 
and elaborated upon in the respective Response to Comments, none of the Errata below reflect a new 
significant environmental impact, a “substantial increase” in the severity of an environmental impact for 
which mitigation is not be adopted to reduce the impact to a level of insignificance, or a new feasible 
project alternative or mitigation measure considerably different from others previously analyzed that 
would clearly lessen significant environmental impacts but is not adopted, nor do the Errata reflect a 
“inadequate” or “conclusory” Draft EIR. 

Changes in this Errata Section are listed by chapter, page, and (where appropriate) by paragraph. Added 
or modified text is shown with double underline (example) while deleted text is shown with strikethrough 
(example). 

SECTION 3.0 PROJECT DESCRIPTION 

This Errata makes edits that clarify, amplify or make insignificant modifications to the Project 
Description, but that do not add significant new information to the EIR. 

Page 3.0-2, Section 3.1, Subsection “Project Summary”, second bullet, fourth sentence 

“A concentrate (brine) disposal system…. … regional treatment plants.  A brine discharge holding tank 
allows for sufficient storage during low flow outfall periods; typically late at night and early morning. 
Mixing desalination brine ….” 

Page 3.0-4, Section 3.1, Subsection “South Coast Water District Background,” first full paragraph on 
p. 3.0-4  

“Despite significant efforts toward creating a balanced water supply portfolio, the District is currently 
relying on imported water for approximately 85-10077% percent of its water supply needs, as summarized 
below in Figure 3-2, MWDOC and SCWD Current Water Supply Portfolios (with the District relying on up 
to 100% of its potable water from imported sources during periods when the GRF is not producing 
groundwater). The water supplied to SCWD by MWDOC is 100 percent imported water.” 

Page 3.0-6, Section 3.2, Subsection “SCWD Water Supply Reliability Study (December 2017 Final Report),” 
first bullet on p. 3.0-6 

 “Projected year 2040 potable water demand increase to 6,940 AFY (this is a planning assumption 
projecting an increase of 645 AFY to allow for 90% demand “bounce-back” and climate change).” 
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Page 3.0-14, Section 3.4, First full paragraph on page 3.0-14 

“The Doheny Ocean Desalination Project would consist of the following main components: a subsurface 
water intake system, a raw (ocean) water conveyance pipeline, a desalination facility, a concentrate 
(brine) disposal system and brine discharge tank, a product water storage tank and distribution system, 
appurtenant facilities, and Offsite Electrical Transmission Facilities. …” 

Page 3.0-15, Section 3.4, Subsection “Project Site”, Paragraph 3 

“The subsurface intake wells, desalination facility site and portions of the conveyance lines are within the 
California Coastal Zone, under the jurisdiction of the City of Dana Point and its Local Coastal Program 
(LCP). Although much of the project’s coastal facilities are within the City of Dana Point’s LCP authority, 
the project’s facilities  in the Coastal Zone are also appealable to thethe City’s LCP allows for consolidated 
permit review where the Project’s Coastal Act conistency and associated CDP review is undertaken by the 
California Coastal Commission (CCC)….” 

Page 3.0-15, Section 3.4.1, New Subsection added before Subsection “Production Capacity/Project 
Phasing” 

“Project Facil ity Siting Criteria 

The Project has been designed to further avoid sensitive resources, as reflected in the Project design 
plans and in Project Design Features noted in respective Draft EIR sections. The following Project Design 
Features noted in Section 4 of the Draft EIR specifically relate to Project facility siting criteria: 

• Construction staging and laydown areas utilize existing disturbed or developed sites to avoid 
disruption to existing sensitive resources; 

• The subsurface slant well vaults have been moved inland, as far as practicable from the active 
beach recreation areas, to reduce both visual and recreation impacts; 

• Project facilities are sited at existing developed or disturbed sites, avoiding impacts to sensitive 
natural habitat; 

• Pipeline installation will utilize trenchless construction to avoid potential impacts to San Juan 
Creek and San Juan Creek Lagoon; and 

• Slant well construction drill rig work areas are set back from the beach to minimize potential 
conflicts with shorebirds; 

• The District is no longer pursuing Pod F due to potential impacts to the Class I bike trail 
connecting PCH to the DSB Class III bicycle route along Park Lantern; and 

• The Project proposes uses of trenchless pipeline construction under sensitive transportation 
facilities, including Class I bike paths, PCH, and SCRRA MetroLink ROW. 

The Project design avoids impacts to specific sensitive resources as noted below: 

• No direct sandy beach construction at DSB; 
• No direct impacts to the DSB North Creek drainage channel; and 
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Trenchless construction to avoid direct impacts to San Juan Creek Lagoon, San Juan Creek, local drainage 
channel L01S02, PCH, the SCRRA railroad, and major intersections such as Dana Point Harbor Drive and 
PCH.” 

Page 3.0-16, Section 3.4.1, Subsection “Production Capacity/Project Phasing,” first bullet 

 “Phase 1 Local Project: Up to 5 MGD, which equates to up to approximately 5,3203,192-AFY at 95% 
utilization.” 

Page 3.0-19, Section 3.4.2, Subsection “Subsurface Intake Wells/Southeast Intake Wells – Southeast Intake 
Wells,” paragraph 1, fourth sentence 

“…This study area is composed of a paleochannel14 that would feed the Southeast Intake Wells (pods F G 
and, GH and H as shown in Exhibit 3-3, Project Facility Locations and Appendix 10.1), and is distinct from 
the paleochannel offshore of DSB at the mouth of San Juan Creek Creek and hydrologically separated from 
the San Juan Groundwater Basin, which avoids the Project’s effects on inland groundwater and the lagoon, 
as demonstrated by the modeling work presented in Section 3.3.…” 

Page 3.0-21, Section 3.4.2, Subsection “Raw Water Conveyance Alignment,” Third full paragraph on p. 3.0-
21 

“South Alignment: … This alignment would connect the wells west of the lagoon via a conveyance section 
utilizing either the existing Beach Road (“Beach Road” or “Park Lantern”) bridge deck over San Juan Creek 
or through trenchless construction under San Juan Creek lagoon. Mitigation has been developed to 
facilitate the construction of this alignment with the PCH bridge’s seismic stability.  This mitigation can be 
found in TRF-2 on page 4.13-20 of this document…”. 

Page 3.0-23, Section 3.1.2, Subsection “Desalination Facility,” Second full paragraph on p. 3.0-23, 
Sentence 2 

“…The conceptual desalination facility layout includes flocculators, sedimentation basins, backwash water 
clarifier, chemical storage area, media filter backwash tank, brine storagedischarge tank, a Research & 
Development pad18, RO flush tank, product water pump station, product water tank, RO membrane 
building, carbon dioxide feed system, media filters, electrical building, calcite contractors, and an 
admin/lab/operations/public outreach building. …” 

Page 3.0-24, Section 3.1.2, Subsection “Desalination Facility – Pretreatment,” Second full paragraph on 
p. 3.0-24, Sentence 3 

“… At steady state, groundwater modeling supports that the Project will only be drawing in approximately 
6.6% of brackish groundwater (full equilibrium is estimated to be achieved in approximately four years at 
Doheny State Beach, where slant well production water salinity is fairly constant, as discussed in detail in 
Appendix 10.1). …” 
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Page 3.0-26, Section 3.1.2, Subsection “Desalination Facility – Seawater Reverse Osmosis (First Pass),” 
Second full paragraph on p. 3-0-26, Last sentence 

“…The brine will be sent to the brine discharge tank to be disposed of into the ocean through diffusers 
at the end of SOCWA’s existing SJCOO. The product water will proceed to the next step in the process.” 

Page 3.0-29, Section 3.1.2, Subsection “Chemicals and Discharge”, Paragraph 5 

“Table 3-7, Chemical Use and Application Summary, provides a summary of the chemicals, application 
points, and average chemical doses, and chemical quantities to be stored onsite based on preliminary 
design for the Doheny Ocean Desalination Project.” 

Page 3.0-29, Section 3.1.2, Subsection “Chemicals and Discharge – Brine Disposal System,” Paragraph 6, 
New sentence after Sentence 2 

“The brine disposal system would utilize the existing SJCOO to return brine and treated process waste 
streams to the ocean with negligible impact on coastal and marine water quality. This would be achieved 
in part through blending in the outfall pipe with the existing wastewater stream from the J.B. Latham 
Wastewater Treatment Plant, and other regional treatment plants. A brine discharge holding tank would 
allow for sufficient storage during low flow outfall periods, typically late at night and early morning. This 
connection would be from the Desalination Facility to the existing SJCOO that currently runs through the 
southwest corner of the desalination facility Project site (the connection location is shown on Exhibit 3-1, 
Regional Vicinity).…” 

Page 3.0-30, Section 3.4.2, Subsection “Chemicals and Discharge – Brine Disposal System,” Table 3-7 

Table 3-7: Chemical Use and Application Summary 

Chemical Description of Use Application Points 
Suggested 

Dose (mg/L) 

Chemical 
Quantities to be 
Stored on Site 

Antiscalant Minimize scaling and iron 
fouling in SWRO 
membranes. 

+1st Pass RO Feed 
+2nd Pass RO Feed 

3 
3 

330 gallons 

Aqueous Ammonia Generation of chloramines 
in the presence of chlorine 
for residual disinfection in 
product water distribution 
system. 

+Distribution System 
Feed 

1 5,000 gallons 

Calcite 
(Calcium Carbonate) 

Increase calcium hardness 
and pH in RO permeate 
during post-treatment. 

+RO Permeate Post pH 
Adjustment with Carbon 
Dioxide 

100 Variable 

Carbon Dioxide Alkalinity addition and pH 
reduction to improve 
calcium uptake in post-
treatment calcite 
contactors. 

+Calcite Contactor Feed 23 36 tons 
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Chemical Description of Use Application Points 
Suggested 

Dose (mg/L) 

Chemical 
Quantities to be 
Stored on Site 

Caustic Soda 
(Sodium Hydroxide) 

Adjust pH to optimize 
pretreatment oxidation of 
Mn/Fe, improve boron 
rejection, for cleaning and 
neutralization, and control 
product water pH. 

+Pretreatment Feed 
+2nd Pass RO Feed 
+Product Water Tank 
Feed 
+Cleaning and 
Neutralization Tanks 

10 
20 
5 

As Needed 

20,000 gallons 

Fluorosilicic Acid Fluoride supplement for 
dental health in drinking 
water. 

+Product Water Tank 
Feed 

0.7 1,000 gallons 

Polymer Coagulant aid for onsite 
clarification 

+Pretreatment Feed 
+Sludge Thickening Feed 

0.5 330 gallons 

Sodium Bisulfite Dechlorinate RO feed water 
and neutralize chlorinated 
discharges and cleaning 
solutions before disposal. 
Preservative for RO 
membranes during 
downtime. 

+1st Pass RO Feed 
+Cleaning and 
Neutralization Tanks 

0.2 
As Needed 

5,000 gallons 

Sodium Hypochlorite Oxidation of Fe/Mn before 
pretreatment and residual 
disinfection in product 
water. 

+Pretreatment Feed 
+Calcite Contactor Feed 
+Product Water Tank 
Feed 

20 
(Intermittent) 

3 

20,000 gallons 

Sulfuric Acid Periodic cleaning of RO 
membranes. 

+1st Pass RO Feed 5 1,200 gallons 

 

Page 3.0-37, Section 3.5, Subsection “Desalination Facility Expansion,” Paragraph 1 

“The following desalination facility components are anticipated to be sized initially to accommodate an 
eventual expansion up to 15 MGD of desalination capacity: the chemical storage area, research and 
development (R&D) pad, RO membrane building, electrical building, administration/operations/lab 
building, RO suck-back (flush) tank, product water tank, brine discharge holding tank, and several key 
components of the seawater intake pipeline.” 

Page 3.0-38, Section 3.6, Subsection “Phases of Construction / Timeline”, entire section 

Phases of Construction Schedule/ Timeline 

The Project is not yet final, and as such, the final construction schedule has not been prepared. In lieu of 
a finalized construction schedule and scope, conservative parameters and estimates are identified below 
for Project construction. 

Phase I – start October 2019 and complete by December 2021 

Regional Project – Depending on regional partnership, phasing and other factors 
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“Phase I of this Project, and the focus of this EIR consists of a Local facility (up to 5 MGD). Per discussions 
with State Parks and County Parks, construction at DSB will only be allowable during the “off-season” to 
minimize impacts to beach access and recreation (the specific timeframes are subject to further discussion 
with State Parks and County Parks staff as part of the Project’s permitting process, but for the purposes 
of this EIR it is assumed to be from October 1 through May 1 to avoid the peak Summer season and also 
to minimize conflict with special events in the Fall and early Summer; this is discussed further in Section 
4.12, Recreation). It is estimated that it will take 2-3 months to drill and develop a 1000-foot slant well. 
Following well construction, the “well development” process (pumping the well to remove sands prior to 
initiating production) will require approximately one month. Therefore, it is anticipated that two wells can 
be constructed during one off-season construction window using a single drill rig and a separate well 
development rig. A conceptual schedule for the Project has been prepared and is outlined in Table 3-9.1.-” 

Table 3-9.1: Conceptual Phase 1 Construction Schedule 

No.[1] Construction Phase Approximate Start Date[2] Duration (Working 
Days) 

1 Preliminary Site Work 10/01/2019 30 
2 Slant Wells 1-2 Drilling 10/04/2019 180 
3 Slant Well 1 Development 01/01/2020 30 
4 Slant Well 2 Development 04/02/2020 30 
5 Raw Water Pipeline 10/20/2019 350 
6 Preliminary Site Work 2 11/15/2019 70 
7 Project-Wide Pipework Excavation[3] 02/01/2020 427 
8 Yard Piping 02/01/2020 200 
9 Floc/Sed Basins 02/01/2020 210 
10 Chemical Storage Area 04/01/2020 210 
11 Brine Holding Tank 04/01/2020 210 
12 Product Holding Tank 04/01/2020 210 
13 Outside Process Equipment Concrete Pads 06/01/2020 100 
14 RO Building Foundation 06/01/2020 100 
15 R&D Pad 07/01/2020 100 
16 Administrative Building Foundation 07/01/2020 100 
17 Electrical Building Foundation 07/01/2020 90 
18 Electrical Building 11/01/2020 120 

19 
Outside Process Equipment 
Mechanical/Electrical Installation 

10/01/2020 365 

20 RO Building 10/01/2020 150 
21 Administrative Building 10/01/2020 180 
22 Electrical Equipment Installation 01/01/2021 240 
23 Electrical Equipment Mechanical Installation 03/01/2021 240 
24 Slant Wells 3-4 Drilling 10/01/2020 180 
25 Slant Well 3 Development 01/10/2021 30 
26 Slant Well 4 Development 04/01/2021 30 
27 RO Building Mechanical/Electrical Installation 03/01/2021 200 
28 Architectural Finishes 04/02/2021 60 
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No.[1] Construction Phase Approximate Start Date[2] Duration (Working 
Days) 

29 Process Equipment Corrosion Protection 07/01/2021 60 
Notes: 
[1] Construction activity estimates are consistent with the Air Quality modeling found in Appendix 10.3. 
[2] Changes to the approximate start dates are expected to change from those presented; though these changes will not 
affect the results of the analysis of the DEIR. 
[3] Phase 1, Construction no. 7, Project-Wide Pipework Excavation, accounts for material removal during trenching. All 
import/export for soils and demolition materials has been assumed in this phase. 

Page 3.0-38, Section 3.6, New Subsection “Construction Equipment” before Subsection “Staging Areas” 

Construction Equipment 

“Construction materials for Phase I of the Project will include materials and equipment necessary to 
construct the local scale facility (up to 5 MGD). In an effort to increase efficiency, construction equipment 
assumptions for both the currently sought up-to5 MGD local facility and trenching for raw water 
conveyance pipelines for the potential future expansion 15 MGD regional facility have been identified. 
For clarity, the material and equipment assumptions for the current Project (up to 5 MGD) and project-
wide pipework excavation are included in Table 3-9.2.” 

Table 3-9.2: Phase 1 Construction Equipment Assumptions 

No.[1] Construction Phase Equipment Number Hours Per Day 

1 Preliminary Site Work Concrete/Industrial Saws 1 8 
Excavators 3 8 
Rubber Tired Dozers 2 8 

2 Slant Wells 1-2 Drilling Air Compressors 1 24 
Bore/Drill Rigs 1 24 
Cranes 1 8 
Forklifts 1 24 
Generator Set 2 12 
Pumps 1 12 
Tractors/Loaders/Backhoes 1 8 
Welders 2 12 

3 Slant Well 1 Development 

Air Compressors 1 24 
Bore/Drill Rigs 1 24 
Cranes 1 8 
Generator Set 2 12 
Pumps 1 24 

4 Slant Well 2 Development 

Air Compressors 1 24 
Bore/Drill Rigs 1 24 
Cranes 1 8 
Generator Set 2 12 
Pumps 1 24 

5 Raw Water Pipeline Bore/Drill Rigs 1 8 
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No.[1] Construction Phase Equipment Number Hours Per Day 

Excavators 1 8 

6 Preliminary Site Work 2 

Excavators 2 8 
Graders 1 8 
Rubber Tired Dozers 1 8 
Scrapers 2 8 
Tractors/Loaders/Backhoes 2 8 

7 Project-Wide Pipework Excavation[2] 
Rubber Tired Dozers 1 8 
Tractors/Loaders/Backhoes 1 8 

8 Yard Piping 
Bore/Drill Rigs 1 8 
Excavators 1 8 

9 Floc/Sed Basins 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

10 Chemical Storage Area 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

11 Brine Holding Tank 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

12 Product Holding Tank 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

13 
Outside Process Equipment Concrete 
Pads 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

14 RO Building Foundation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

15 R&D Pad 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
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No.[1] Construction Phase Equipment Number Hours Per Day 

Welders 1 8 

16 Administrative Building Foundation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

17 Electrical Building Foundation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

18 Electrical Building 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

19 
Outside Process Equipment 
Mechanical/Electrical Installation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

20 RO Building 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

21 Administrative Building 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

22 Electrical Equipment Installation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

23 
Electrical Equipment Mechanical 
Installation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

24 Slant Wells 3-4 Drilling 
Air Compressors 1 24 
Bore/Drill Rigs 1 24 
Cranes 1 8 
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No.[1] Construction Phase Equipment Number Hours Per Day 

Forklifts 1 8 
Generator Set 2 12 
Pumps 1 12 
Tractors/Loaders/Backhoes 1 8 
Welders 2 12 

25 Slant Well 3 Development 

Air Compressors 1 24 
Bore/Drill Rigs 1 24 
Cranes 1 8 
Generator Set 2 12 
Pumps 1 24 

26 Slant Well 4 Development 

Air Compressors 1 24 
Bore/Drill Rigs 1 24 
Cranes 1 8 
Generator Set 2 12 
Pumps 1 24 

27 
RO Building Mechanical/Electrical 
Installation 

Cranes 1 7 
Forklifts 3 8 
Generator Sets 1 8 
Tractors/Loaders/Backhoes 3 7 
Welders 1 8 

28 Architectural Finishes Air Compressors 1 6 
29 Process Equipment Corrosion 

Protection 
Air Compressors 1 6 

Notes: 
[1] Activity numbers are consistent with the Air Quality modeling found in Appendix 10.3. 
[2] Phase 1, Construction no. 7, Project-Wide Pipework Excavation, accounts for material removal during trenching. All 
import/export for soils and demolition materials has been assumed in this phase. 

Page 3.0-38, Section 3.6, Subsection “Staging Areas,” Paragraph 2 

Construction equipment and materials would be stored in the construction work areas. Construction 
staging for the subsurface slant wells on Doheny State Beach and Capistrano Beach Park, the SCWD 
desalination facility, the product water conveyance alignment, and the raw water conveyance alignment 
would be within the Project area boundary. To facilitate these activities and provide access in a tight area, 
a construction zone around the slant well drill rig (the “drill rig work area”) will be required, estimated at 
130 feet by 75 feet for DSB, and 100 feet by 75 feet for Capistrano Beach Park. The drill rig work areas will 
be screened to minimize noise, lighting and aesthetic impacts.  

“Construction of the slant wells will occur during the beach off-season from October 1 to May 1. This will 
allow for construction of the necessary wells over two seasons, or up to two wells per season, for the 
Phase 1 Local Project. Construction equipment and materials will be stored in their respective 
construction work areas. To facilitate construction and development of the subsurface slant wells, restrict 
access, and  minimize public impacts, a contained construction area around the slant well drill rig (the 
“installation area”) will be required, estimated at 130 feet by 75 feet for potential wells at DSB, and 100 
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feet by 75 feet for potential wells at Capistrano Beach Park, as indicated in Exhibit 3-4, Southeast Intake 
Well Study Area, and Exhibit 3-5, Doheny State Beach Intake Well Installation and Staging Area. The 
installation areas will be screened to minimize noise, lighting and aesthetic impacts. Drilling of the wells 
will occur consecutively, with only one well being drilled at any given time within the beach construction 
window due to limited availability of specialized equipment, to allow for ongoing monitoring, to minimize 
impacts.” 

Page 3.0-38, Section 3.6, Subsection “Staging Areas,” Paragraph 3, Sentence 1 

“In addition to the drill rig work installation areas, the slant well construction will require staging areas for 
equipment laydown and storage….” 

Page 3.0-38, Section 3.6, Subsection “Staging Areas,” Paragraph 3, Sentence 5 

“…Conceptual locations Feasible staging areas, based on preliminary discussions with State and County 
Parks are shown on Exhibit 3-5, Doheny State Beach Intake Well Installation and Staging Area, and include 
a potential 240 foot by 125 foot staging area in the south portion of the DSB North Day Use Area (where 
the test slant well modular units were located), and/or a narrow staging area within the DSB South Day 
Use Area, such that through traffic within DSB is maintained.”  

Page 3.0-39, Section 3.6, Subsection “Staging Areas – High Surf Mitigation,” Paragraph 5, Sentence 2 and 3 

“…However, due to the more narrow narrower beach conditions, subsurface slant well construction at 
Capistrano Beach Park would be exposed to high surf conditions during the winter off-season construction 
period running from October 1 to May 1, to minimize beach recreational and access impacts. Therefore, 
the following special construction measures are anticipated for High Surf high surf conditions, subject to 
further refinement during final design and regulation agency permitting.” 

Page 3.0-39, Section 3.6, Subsection “Staging Areas – High Surf Mitigation,” Fifth paragraph, Modification 
of first bullet list item in last paragraph 

“…The skid-mounted drill rig will be supported by four pilings, which will be keyed in to underlying 
competent materials and will be grouted in place. It is anticipated the pilings will be on the order of 20-
30 feet deep. The drill rig necessary for constructing the slant wells requires anchoring for normal 
operations independent of high surf conditions. The anchors are constructed by drilling a 10-inch borehole 
using a truck-mounted hollow-stem auger rig and cementing in a metal bar with eyelet in place. The 
anchors are needed to stabilize the rig when drilling and when pulling the drill casings. The augering for 
the installation would not require pile driving and therefore would not result in noise or vibration impacts 
associated with that process.  The platform portion…” 

Page 3.0-40, Section 3.6, Subsection “Staging Areas - Raw Water Conveyance Alignment”, First full 
paragraph, Last sentence 

“The tunnel construction will require a steel casing sized at 66 inches to accommodate the ultimate pipe 
size. sufficient pipe size for the Regional Project, which avoids further tunneling across sensitive rights-of-
way in the event the Regional Project moves forward in the future. “ 
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Page 3.0-41, Section 3.6, Subsection “Staging Areas – Raw Water Conveyance Alignment,” First paragraph 
continued from p. 3.0-40, First full sentence on p. 3.0-41 

“…approximately 570 LF to the intersection of Las Vegas and Doheny Park Road. The alignment of the raw 
water pipeline beneath the Caltrans PCH bridge assumes the bents (columns/piles of the bridge) have 
been seismically retrofitted which will allow a transverse crossing within 10 feet of the footings.  

Page 3.0-41, Section 3.6, Subsection “Staging Areas – Desalination Facility Site,” Second full paragraph on 
p. 3.0-41, New last sentence 

“…The Project would require the transport of approximately 79,600 CY of dirt, with 15,000 CY to be hauled 
from the site and 64,600 CY to be hauled to the site. Further site grading would not be required in the 
event the Regional Project moved forward in the future, because it would use the same facility site as the 
Phase 1 Project.” 

Page 3.0-41, Section 3.6, Subsection “Staging Areas – Brine Disposal System” Third full paragraph on 
p. 3.0-41 

“The pipe which connects the Brine Disposal Discharge Tank to the existing SJCOO will be sized for the 
ultimate Regional Project 15 MGD capacity so that multiple connections are not required to the SJCOO if 
the Regional Project moves forward in the future. Accordingly, a pipe diameter of 24” inches has been 
assumed based on design criteria of 8 fps for piping. “ 

Page 3.0-42, Section 3.6, Subsection “Construction Schedule,” First full paragraph in p. 3.0-42, Renamed 
(with Schedule Discussed Above) 

“Construction Schedule Maintenance 

There are two phases of development for the proposed Project: Phase I which would consist of up to an 
initial 5 MGD facility, and Regional Project consist of up to a 15 MGD facility. Per discussions with State 
Parks and County Parks, construction at the beach would only be allowable during the “off-season” to 
minimize impacts to beach access and recreation (the specific timeframes are subject to further discussion 
with State Parks and County Parks staff as part of the Project’s permitting process, but for the purposes 
of this EIR has assumed to be from 10/1 through 5/1 to avoid the peak Summer season and also to 
minimize conflict with special events in the Fall and early Summer). It is estimated that it will take 2-3 
months to drill and develop a 1000 foot slant well. Following well construction, the “well development” 
process (pumping the well to remove sands prior to initiating production) would require approximately 
one month. Therefore, during this off-season construction period, two wells could be constructed with a 
single drill rig and a separate well development rig, depending on the available construction period based 
on State Parks and County Parks requirements (the actual available construction period may be less, 
particularly for DSB, due to relatively steady visitor demand year-round, as discussed in Section 4.12, 
Recreation). During Phase 1, for example, 2 wells could be drilled during the first winter period and the 
other 2 wells could be drilled during the second winter period. Overall, the Phase 1 project is expected to 
last from October 2019 to December 2021. Future expansions of the Regional Project, up to 15 MGD, have 
yet to be determined by the District, therefore construction schedules are not yet determined.” 
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Pages 3.0-44 and 45, Section 3.7, Table 3-10, Row 9, Second bullet in the third column 

California Coastal Commission 
(CCC) 

Coastal Development Permit in 
accordance with the California 
Coastal Act (Pub. Res. Code 
§30000 et seq.) 

 Required for marine-related improvements 
that change the intensity of land use within the 
Coastal Zone. Required for Project 
development proposed on tidelands, 
submerged lands, and public trust lands (i.e., 
intake wells and brine discharge facilities). 

 With The City of Dana Point’s LCP incorporates 
“consolidated permit review”, automatically, 
which allows the entire CDP to be processed 
directly by the Coastal Commission. In this case, 
the City’s LCP is advisory and the Project will be 
reviewed for consistency with the Coastal Act. 
may also act as Coastal Act reviewing authority 
for onshore areas within the jurisdiction of the 
City of Dana Point. 

Pages 3.0-44 and 45, Section 3.7, Table 3-10, New Row 19 

California Department of Parks 
and Recreation (State Parks) 

Encroachment Permit  Required for construction activities within or 
adjacent to Doheny State Beach 

License Agreement  Required for further operations and 
maintenance activities within or adjacent to 
Doheny State Beach 

SECTION 4.0 ENVIRONMENTAL ANALYSIS 

This Errata makes edits that clarify, amplify or make insignificant modifications to the Environmental 
Analysis, but that do not add significant new information to the EIR. 

Page 4.0-8, Table 4-1: Cumulative Projects, Row 8 

Table 4-1: Cumulative Projects 

Project Name Project Summary 
Cumulative Local Projects 
California Ocean 
Desalination Projects 

The following ocean desalination projects are in the vicinity of the proposed Project. All 
are subject to the Ocean Plan Amendment and other applicable regulations. Each 
facility’s approximate production capacity and status is noted as follows: 
 Carlsbad – 50 MGD (Operational) 
 Oceanside – 4.5 MGD (Feasibility Study – currently not planned for implementation) 
 Camp Pendleton – 50 to 150 MGD (Feasibility Study/Pilot Project – currently on 

hold); Pilot facility with 20 gpm open ocean intake flow, and 20 gpm subsurface 
intake flow (currently on indefinite hold) 

 Santa Catalina Island – 0.3250.202 MGD (Operational) 
 Huntington Beach – 50 MGD (Entitlement) 
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Page 4.0-7, Table 4-1, Footnote Corrections (table references and footnotes were inadvertently mixed) 

“Doheny Village1 

Dana Point Harbor Revitalization Project2 
SCWD CIP MND3 

San Juan Watershed Project4 
San Juan Creek Levee Improvement Project5 
Final EIS for San Juan Creek Watershed Special Area Management Plan (SAMP)6 
South OC WMA Integrated Regional Water Management Plan7 

 

1 http://www.danapoint.org/businesses/doheny-village 
2 http://www.danapoint.org/Home/ShowDocument/12553 
3  South Coast Water District, 2017 Update to Infrastructure Master Plan, Available at 

https://www.scwd.org/about/plansanddocs/infrastructure.asp, (accessed January 26, 2018). 
4 http://sanjuanwatershed.com/  
5  Orange County Public Works Flood Division, San Juan Creek Levee Improvement Project, Available at 

http://www.ocflood.com/nfc/projects_a/sjcleveeimp#overview, (accessed January 26, 2018); updated website available at 
http://www.ocflood.com/gov/pw/flood/nfc/projects_a/san_juan_creek_levee_improvement_project/default.asp (accessed 
April 30, 2019). 

6  US Army Corps of Engineers Los Angeles District, Draft Environmental Impact Statement San Juan Creek and Western San 
Mateo Creek Watershed Special Area Management Plan (SAMP) December 2006. 

7  http://www.ocwatersheds.com/programs/ourws/wmaareas/wmasouthoc/soc_wma_irwmp  (accessed May 3, 2018).” 
 

SECTION 4.1 AESTHETICS 

Page 4.1-13, Section 4.1.4, Subsection “Mitigation Measures,” Mitigation Measure AES-2, New final 
sentence 

“AES-2  SCWD shall prepare a Site Architectural, Landscape and Lighting Plan Prior to the start 
of construction, for the purposes of minimizing aesthetic and light/glare impacts from 
all above-ground facilities, including the electrical control panel near the slant wells, 
and the desalination facility. Given the desalination facility site’s visibility from areas 
west of San Juan Creek and from PCH, the desalination facility architecture and 
building elevations shall be designed to create an aesthetically appropriate 
appearance, as determined by the City of Dana Point and/or California Coastal 
Commission through the facility’s Coastal Development Permit review process. 
Architectural design shall favor natural appearing materials that blend with the 
surrounding areas, as well as use of non-reflective glass to minimize glare. A Lighting 
Plan shall be prepared, demonstrating use of directional lighting and lighting that is 
limited to intensity needed for site security and safety, in order to minimize light/glare 
impacts to viewers west of San Juan Creek. All rooftop mechanical and electrical 
equipment will be screened or placed in areas that are not highly visible from 
residential and public areas, where feasible. A Landscape Plan shall be prepared, to 
provide adequate site landscaping for aesthetic enhancement, using non-invasive, 
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drought-tolerant native species. The landscape plan shall be consistent with City of 
Dana Point’s MS4s Permit requirements and City of Dana Point Municipal Code 
Chapter 9.55 on Water Efficient Landscape Standards and Requirements.” 

SECTION 4.2 AIR QUALITY 

Page 4.2-22, Section 4.2.4, Subsection “Mitigation Measures,” Entire section 

“No mitigation measures are required. Mitigation Measures AQ-1 through AQ-3 regarding Project 
construction will mitigate this impact to a less than significant level.” 

Page 4.2-29, Section 4.2.4, Subsection “Mitigation Measures,” Mitigation Measure AQ-3, new bullets 
added to end of mitigation measure on p. 4.2-29 

• “Wheel washers shall be installed and used by truck operators at the exits of the construction 
sites. 

• The applicant (District), or its designee, shall apply for and obtain a haul route permit from the 
City of Dana Point for all truck activity for the proposed construction activities. The haul route for 
all activities shall be outlined in the permit application. 

• During the construction phase, District, or its designee, shall ensure all construction materials, 
waste, grading or demolition debris, and stockpiles of soil, aggregates, soil amendment, or similar 
material, shall be properly covered, stored, managed, secured and disposed to prevent transport 
into the streets, gutters, storm drains, creeks and/or coastal waters by wind, rain, tracking, tidal 
erosion or dispersion.” 

Page 4.2-31, Section 4.2.4, Subsection “Construction – Toxic Air Contaminants”, New language added to 
the end of the first paragraph 

“…According to the Office of Environmental Health Hazard Assessment (OEHHA), health risk assessments, 
which determine the health risk relative to exposure of sensitive receptors to TAC emissions, should be 
based on a 24 hour a day, 7 days per week, 365 days per year, 30-year exposure period (i.e., chronic 
lifetime) when assessing TACs (such as DPM) that have cancer or chronic non-cancer health effects.2 The 
Project will not be emitting TACs in large concentrations, nor on a 24-hour basis. The totality of air quality 
emissions or “doses” from the project (from both construction and operation) are so low and infrequent, 
as shown in the modeling for the impact analysis, that there are no significant health risk impacts 
associated with the Project. “ 

SECTION 4.3 BIOLOGICAL RESOURCES 

Page 4.3-11, Section 4.3.1, Subsection “Marine Communities – Pelagic Community,” Third full paragraph 
on p. 4.3-11, New final sentence 

“…Other species that are likely present in the area that were in habitats similar to that of the Project area 
include croaker (SCIAENIDAE), Silversides (ATHERINOPSIDAE), California grunion, blennies (BLENNIIDAE), 
and gobies (GOBIIDAE). The California grunion is not a special status species under the Federal Endangered 
Species Act or California Endangered Species Act. Further, it is not identified as a sensitive animal species 
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with known or potential occurrence within or near Doheny State Beach by the Doheny State Beach 
General Plan or General Plan EIR.” 

Page 4.3-11, Section 4.3.1, Subsection “Connectivity and Migration Corridors,” New first sentence in the 
fifth full paragraph on p. 4.3-11 

“The terrestrial environmental setting of the desalination facility Project, as described previously, is 
heavily disturbed, urbanized and currently used for commercial, industrial and recreational uses. 
Opportunities for wildlife movement in the immediate area may be present within the San Juan Creek 
channel, although the channel adjacent to the project site is hardened and lined for flood control, and 
provides little vegetative cover before the creek reaches the lagoon area downstream. California gray 
whales (Eschrichtius robustus) pass offshore of southern California annually during their migration 
between the Bering Sea and birthing lagoons in Baja California, and are the most frequently observed 
northward migrating whale in the Project vicinity….”  

Page 4.3-12, Section 4.3.1, Subsection “Connectivity and Migration Corridors,” New paragraph at the end 
of subsection “Connectivity and Migration Corridors” 

“…Blue whales are known to be slightly further from shore than gray whales, but do still tend to remain 
fairly close to land during their migration. 

Terrestrial biological corridors are areas of continuous habitat or landscape that provide a connection for 
wildlife passage between areas of natural or relatively undisturbed habitat. In the Project area there are 
two terrestrial biological corridors (DSB General Plan, 2003).  San Juan Creek passes through a highly 
urbanized landscape to connect the lower creek in the Project area to natural habitat in the upper San 
Juan Creek Watershed, including the Cleveland National Forest. The San Juan Creek corridor intercepts 
the shoreline, the second terrestrial biological corridor in the Project area, and the Pacific Ocean. 
Shorelines and beaches along the Pacific coast provide stopover sites for migratory shorebirds, while 
vegetated coastal areas, including natural and ornamental landscapes, pockets of riparian habitat, and 
coastal wetlands, support migration of upland and water-associated birds. In the Project area, a strip of 
highly disturbed native and ornamental vegetation along Pacific Coast Highway supports movement of 
resident and migrant wildlife between higher-quality coastal habitat (DSB General Plan, 2003).” 

Page 4.3-17, Section 4.3.2, Table 4.3-2: Managed Fish Species Found in the Project site, Sources in last 
column 

“Sources: 
a: Love 2011; Miller and Lea 1972; Eschmeyer et al. 1983 
b: MBC and Tenera 2005; MBC 2007, 2013 
c: CDFW 2016; Weston 2011, 2015; MBC 2013; Tetra Tech 2010, CSP 2003; Allen and DeMartini 1983. 
Appendix 10.4.1, Table 6, page 16.” 

Page 4.3-26, Section 4.3.3, Subsection “Project Design Features,” First bullet under subsection 

 “The subsurface intakes are the preferred ocean water intake method by the SWRCB’s Ocean Plan 
Amendment, as they avoid eliminate marine life impingement and entrainment impacts;…” 
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Page 4.3-36, Section 4.3.4, Subsection “Mitigation Measures,” Mitigation Measure BIO-4 

“BIO-4  DSB Groundwater Monitoring (for SJC Lagoon). The District shall monitor San Juan Creek Lagoon 
water levels and salinity following commencement of pumping for the first slant well installed at 
DSB. The monitoring reports shall be submitted monthly to the Coastal Commission, SJBA and 
NOAA NMFS (at minimum), and shall be used to site any future slant wells at DSB, in consultation 
with the San Juan Basin Authority, Coastal Commission and NOAA NMFS, such that Phase I slant 
wells at DSB do not create a significant impact to San Juan Creek Lagoon water levels or salinity 
relative to southern steelhead trout, as determined by NOAA NMFS.” 

Pages 4.3-36, Section 4.3.4, Subsection “Mitigation Measures,” New mitigation measure beneath 
Mitigation Measure BIO-4 

“BIO-5 Black Abalone Protection (Capistrano Beach Park only). If construction is proposed in locations 
that will result in the disturbance of existing riprap structures (e.g. Capistrano Beach Park) the 
District will consult with a qualified biologist to determine if the work area has potential for the 
occurrence of black abalone based on the elevation and depth distribution of the construction 
zone. If a potential for occurrence is identified, then the District contractor will conduct a black 
abalone survey no more than 90 days prior to initiation of construction work. The District will 
ensure a survey of the existing riprap structures be conducted at both intertidal and subtidal 
habitats to the base of the riprap wall to determine if black abalone is present on the structures. 
The survey team will include qualified divers and biologists experienced in identifying abalone. 
Survey results will be provided to the District and to the National Marine Fisheries Service (NMFS). 
If black abalone are determined to be present, the District contractor will consult with NMFS to 
develop and implement a black abalone protection plan. If necessary and feasible, the District 
contractor will develop a transplantation plan acceptable to NMFS that includes the identification 
of a suitable transplant location nearby, temporary holding and transport methods, and reporting 
requirements.” 

SECTION 4.4 CULTURAL RESOURCES 

Page 4.4-29, Section 4.4.5, Subsection “Mitigation Measures,” Final paragraph of Mitigation Measure 
CUL-2, New final sentence 

“ …The public repository or museum must meet the standards and requirements for the curation 
of cultural resources set forth at Federal Code of Regulations, Part 79, Title 36. Title to abandoned 
shipwrecks, archaeological sites, and historic or cultural resources on or in the tide and 
submerged lands of California is vested in the state and under the jurisdiction of the State Lands 
Commission. Should any cultural resources on state lands be discovered during construction, the 
District shall contact appropriate Commission staff. The final disposition of archaeological, 
historical, and paleontological resources recovered on state lands under the jurisdiction of the 
California State Lands Commission must be approved by the Commission.” 
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SECTION 4.5 GEOLOGY AND SOILS 

Page 4.5-16, Section 4.5.4, Subsection “Operations – All Components,” Last Paragraph, Fourth sentence. 

“…The component with the most extensive facility infrastructure is the desalination facility, which is 
located on the east side of San Juan Creek. The creek is supported by an existing concrete channel wall to, 
which reduces the potential for impacts due to erosion and liquefaction by providing a structurally stable 
site.…” 

Page 4.5-19, Section 4.5.4, Subsection “Mitigation Measures,” Mitigation Measure GEO-1, New language 
added to the end of the mitigation measure 

“GEO-1 Prior to ground disturbing activities, a site-specific soils engineering report as required by 
California Building Standards Code § 1803 shall be prepared by a registered geologist. The soils 
engineering report shall detail existing soils and geologic conditions and shall be required for all 
Project components located within Liquefaction Investigation Zones, Landslide Investigation 
Zones or Alquist-Priolo designated Earthquake Fault Rupture Hazard Zones. The soils engineering 
report shall specifically include laboratory test data, associated geotechnical engineering analysis, 
and a thorough discussion of seismicity, liquefaction, landslide, dynamic compaction, 
compressible soils, corrosive soils, and tsunami (as applicable). The soils engineering report shall 
include any recommendations for ground improvement and/or foundation systems necessary to 
mitigate potential geologic hazards, as necessary. Recommendations shall be reflected in Project 
grading and design plans as appropriate. 

 Prior to operations, the District (or its designee) shall ensure that a complete final Geotechnical 
Report shall be prepared by the Project geotechnical consultant, in accordance with City of Dana 
Point standards. A copy of the final geotechnical report shall be distributed to all stakeholders 
including the City of Dana Point. 

 Prior to operations, the District (or its designee) shall ensure that an As-Built Grading Plan shall 
be prepared by the Civil Engineer of Record. A copy of the as-built grading plans shall be 
distributed to all stakeholders including the City of Dana Point. 

 Further mitigation requires that: 

a) The applicant (District), or its designee, shall provide a complete site-specific geotechnical 
engineering report for review by the City of Dana Point City Engineer 

b) That geotechnical report shall provide a statement that on-site observation and testing shall 
be provided to allow the Engineer of Record to certify all work completed. 

c) That geotechnical report shall also provide geotechnical recommendations for constructing 
retaining walls and/or associated temporary slopes as applicable.” 

SECTION 4.6 GHG 

Page 4.6-22, Section 4.6.4, Subsection “Mitigation Measures,” Mitigation Measure GHG-1, New number 2 
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“….The Plan shall, at a minimum, include the following elements: 

1) Project GHG Emissions – updated GHG emission estimates based upon final design plans; 

2) Construction GHG Emissions – provide GHG offsets for construction-related GHG emissions 
in the first year of operation, to be estimated and offset prior to construction and verified 
following construction, rather than amortizing these emissions over a 30-year period;”… 

Page 4.6-22, Section 4.6.4, Subsection “Mitigation Measures,” Mitigation Measure GHG-1, Number 4, New 
fourth sentence 

“4)  GHG Mitigation Options – the Plan shall identify specific strategies to be implemented which shall, at 
minimum, be sufficient to reduce or offset the Project’s incremental GHG emissions to a “no net increase” 
performance standard. Strategies shall be verifiable and feasible to acquire and implement over the 
Project life. The Plan shall identify how each strategy shall be implemented, and the emission reductions 
associated with strategy. The Plan shall identify the measure prioritization, with onsite measures 
preferred over Carbon Offsets. Subject to review and modification by other permitting agencies (including 
the California Coastal Commission and State Lands Commission), SCWD may include any/or all of the 
following strategies in the Plan:… 

Page 4.6-24, Section 4.6.4, Subsection “Mitigation Measures,” Final sentence of Mitigation Measure 
GHG-2 on p. 4.6-24 

“…The findings of the Report shall be used to adjust the annual GHG offsets required for the subsequent 
Project operational years. Additional offsets, if required, shall be in place by the end of the next 
operational year., with verification and validation of any additional offsets included in the following year’s 
Report.” 

SECTION 4.7 HAZARDS 

Page 4.7-29, Section 4.7.4, Subsection “Mitigation Measures,” New paragraph added to the end of 
Mitigation Measure HAZ-3 on p. 4.7-29 

“HAZ-3  Registered Professional Engineer or Geologist. The District shall have a Registered Professional 
Engineer or Geologist, with experience in remedial investigation and feasibility studies, available 
for consultation during soil excavation and grading activities. The Registered Professional 
Engineer or Geologist shall be given full authority to oversee any drilling, microtunneling, jack and 
bore, excavation, trenching, or other earthmoving activities that have the potential to disturb 
contaminated soil or groundwater and provide recommendations for remediation and/or 
prevention should it be necessary. 

 Slant well construction and operation shall include ongoing groundwater monitoring, both for 
lagoon surface water levels (BIO-4) and groundwater quality. Groundwater quality will be 
monitored both for slant well product water quality to ensure drinking water quality standard 
compliance, as well as groundwater levels and quality in existing and new groundwater 
monitoring wells. Groundwater modeling in Draft EIR Appendix 10.10.2 (pages 52-62) indicates 
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that the Project is anticipated to have a beneficial effect on existing groundwater plumes. Should 
the Project adversely affect existing groundwater plumes based on groundwater quality 
monitoring, the District shall implement a Remedial Action Plan for review and approval by 
applicable regulatory agencies including the SDRWQCB and DTSC, such that Project drinking water 
will meet applicable drinking water standards, and existing groundwater pumpers are not 
adversely affected by Project pumping. A copy of the final hydrology or other studies related to 
Project slant well construction and monitoring shall be distributed to appropriate stakeholders 
including the City of Dana Point.” 

Page 4.7-33, Section 4.7.4, Subsection “Mitigation Measures,” New Paragraph at the end of mitigation 
measure HAZ-4 

“…The District is responsible for implementing all recommended actions. 
 
If soil contamination is suspected or observed in the Project area, then excavated soil 
will be sampled prior to export and disposal.  If the soil is contaminated, it will be 
disposed of in accordance with all applicable and relevant laws and 
regulations.  Contaminated soil will be included as a potential waste stream in the 
Hazardous Waste Management Plan (HAZ-2).  All soil sampling will be conducted 
under the oversight of the Registered Professional Engineer or Geologist (Haz-3). 

Any imported soil used for backfill and any backfill soil that will be imported will be 
properly screened or evaluated to ensure the backfill material is free from 
contamination.  Soils imported from a quarry will be sampled and certified by the 
quarry prior to acceptance. Soils to be imported from other locations will be 
evaluated per the Department of Toxic Substance Control's "Information Advisory 
Clean Imported Fill Material" dated October 2001.” 

Page 4.7-35, Section 4.7.7, Subsection “Mitigation Measures,” New paragraph added to end of Mitigation 
Measure HAZ-8 on p. 4.7-35 

“…The Operation Injury and Illness Prevention Plan, Emergency Action Plan, and Personal Protective 
Equipment Program shall be submitted to the Cal/OSHA Consultation Service, for review and comment 
concerning compliance of the program with all applicable Safety Orders for approval. The Operation Fire 
Protection Plan and the Emergency Action Plan shall also be submitted to the City of Dana Point Fire 
Department for review and comment. The Project Operations Fire Protection and Prevention Plan and 
Emergency Action Plan shall address: 

a) Provision of remote annunciation for all fire alarm and automatic suppression devices and the 
placement of remote annunciation at applicable project sites. 

b) Provision of fire alarm system and automatic fire sprinklers for all new structures. 

c) Adequate emergency access for Fire Department operations.  

Prior to construction, the applicant (District), or its designee, shall prepare a Fire Master Plan and submit 
said plan to the Orange County Fire Authority (OCFA) and the City of Dana Point Public Works for review 
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and approval. Hydrant locations shall be designated as part of the Plan. A Fire Master Plan shall be 
required for the proposed facility and slant well location as deemed necessary by OCFA.” 

Page 4.7-44, modified Exhibit 4.7-2 

See attached modified Exhibit 4.7-2. 

SECTION 4.8 HYDROLOGY AND WATER QUALITY 

Page 4.8-18, Section 4.8.2,  Subsection “State – Sustainable Groundwater Management Act”, Paragraph 1 

“The State of California currently lists the subterranean stream underlying San Juan Basin Creek as a “very 
low” priority groundwater basin relative to SGMA, which means that a date for GSA formation and GSP 
preparation has not been set by DWR.” 

Page 4.8-28, Section 4.8.3, Subsection “Mitigation Measures,” Mitigation Measure HWQ-1, New final 
sentence and final paragraph at the end of Mitigation Measure HWQ-1 

“HWQ-1  Prior to any ground disturbance activities, SCWD shall manage stormwater pollution from 
construction activities by complying with State Water Resources Control Board’s National 
Pollutant Discharge Elimination System (NPDES) Waste Discharge Requirements for 
Discharges of Stormwater Runoff Associated with Construction Activities. At least 30 days 
prior to construction, SCWD (or its designee) shall develop and implement a construction 
Stormwater Pollution Prevention Plan (SWPPP) for the construction of the Project that 
identifies project-specific best management practices (BMPs) to be implemented during 
the construction phase. The SWPPP shall include applicable erosion control measures, 
with the intent to satisfy Erosion Control Plan requirements of regulatory permitting 
agencies including the California Coastal Commission, State Parks, County Parks and City 
of Dana Point. District (or its designee) shall ensure that construction activities are 
coordinated with the City of Dana Point, City of San Juan Capistrano and State Parks 
relative to ongoing efforts related to dry weather runoff monitoring. 

 During the construction phase, the District (or its designee) shall ensure that all 
construction materials, waste, grading or demolition debris, and stockpiles of soil, 
aggregates, soil amendments, or similar material are properly covered, stored, managed, 
secured and disposed to prevent transport into the streets, gutters, storm drains, creeks 
and/or coastal waters by wind, rain, tracking, tidal erosion or dispersion.” 

Page 4.8-29, Section 4.8.3, Subsection “Mitigation Measures,” Mitigation Measures HWQ-3 and HWQ-4 

“HWQ-3 Minimum SJCOO Flow – As part of the Project’s NPDES Permit application for brine 
discharge, the District stipulates that the Project will comply with applicable OPA 
requirements. If required to meet OPA requirements, the District, as a SOCWA member 
agency with shared responsibility in managing SJCOO discharges, will ensure that SJCOO 
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wastewater discharges are at least 0.35 MGD where required to provide adequate 
blending of the Project’s brine discharge.” 

“HWQ-4: Prior to construction Early in the design/planning, the District (or its designee) shall 
prepare a Preliminary Water Quality Management Plan (WQMP) for review and approval 
by the City of Dana Point in conformance with Model Water Quality Management Plan 
(Model WQMP) for South Orange County (2017) and associated Technical Guidance 
Document (2017), identifying applicable site design BMPs, which address low impact 
development and designing the site in sustainable ways, source control BMPs, which are 
operation, management, LID/Treatment Control BMPs (Harvest & Reuse, On-site 
retention and/or biofiltration), and Hydromodification Management BMPs, as applicable. 
Prior to final approval and operations, the District (or its designee) shall prepare and 
submit a Final WQMP and Operations and Maintenance (O&M) Plan pursuant to the City’s 
Water Quality Development Standards to the City for review and approval, including:and 
housekeeping activities which control pollutants at the source, include staff and 
contractor training, street sweeping, storm drain system maintenance, efficient irrigation 
practices, litter management, etc.; and treatment BMPS, which remove pollutants from 
runoff prior to discharge. All these BMPs will be implemented for comprehensive 
pollutant management program and management and treatment of the runoff generated 
from the project. 

 District (or its designee) shall ensure that final certification for all improvements 
associated with water quality and the Project WQMP for review shall be submitted to the 
City Engineer by separate submittal by the project’s Civil Engineer. The submittal shall 
indicate that the improvements are substantially completed and in conformance with the 
approved WQMP. The City’s WQMP Construction Certification letter template, including 
photos, shall be completed by the project’s Civil Engineer, certifying that all structural 
best management practices (BMPs) described in the Project’s WQMP have been 
constructed and installed in conformance with approved plans and specifications after 
field inspection has been conducted.” 

Page 4.8-29, Section 4.8.3, Subsection Construction – All Components,” Second to last paragraph on 
p. 4.8-29 

“In the event that interim pumping for iron and manganese removal is required, it would not have any 
different impact than that evaluated for normal operating conditions, as the pumping rate would be 
similar. For extended slant well pumping to remove iron and manganese, the net effect on local 
groundwater supplies would be higher than the steady state condition achieved after 18 months or so of 
pumping. This initial higher portion of inland groundwater is not considered a significant impact, as it 
would be temporary, the affected groundwater is not usable due to high salinity levels, and the Project’s 
long-term effect would be to protect groundwater resources by providing a new source of potable water. 
As discussed below and in Appendix 10.10.1, temporary extended pumping at Capistrano Beach Park 
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(slant well pods F, G, and H) would not have any impact on San Juan Basin groundwater in the 
subterranean channel underlying San Juan Creek.” 

Page 4.8-30, Section 4.8.3, Subsection “Operations – All Components,” Final paragraph on p. 4.8-30 

Slant wells at DSB have the potential to reduce annual San Juan Basin groundwater yield in the 
subterranean channel underlying San Juan Creek by up to 392 AFY, and the nearshore shallow aquifer 
groundwater levels could be reduced by as much as 13.96 feet for the Phase I Project during dry geologic 
periods. (See Table 1 and Table 4-3 in Appendix 10.10.1). This is not considered a significant impact given 
that in the absence of the Project slant well pumping, seawater intrusion would require inland pumping 
to be significantly reduced, as demonstrated by the water quality change which occurred during the most 
recent drought period.  SCWD was required to take its groundwater well off-line which in order to improve 
water quality in the subterranean channel.1 Moreover, the majority of potential impact would be on 
SCWD’s groundwater wells (approximately 217 AFY of the 392 AFY reduction would affect SCWD’s wells) 
and SCWD could also possibly adjust its production if needed to account for inland pumping effects. as 
the affected groundwater is not potable due to elevated salinity levels, and tThe DSB slant wells will 
actually create a pumping “trough” which will reduce further seawater intrusion into the subterranean 
channelSan Juan Basin.22 The maintenance of a seaward gradient from the Project slant wells will act to 
inhibit seawater intrusion and prevent degradation to water quality of inland groundwater even while 
maintaining inland pumping. In addition, Note that the District has a current groundwater right of up to 
1,300 AFY (or approximately 1.15 MGD).23 Subject to confirmation by the San Juan Basin Authority and 
State Water Resources Control Board, tThe District is not anticipated to need new or modified water 
rights, as the inland groundwater drawn in by the slant wells would be less than the District’s current 
groundwater rights (0.6 MGD compared to an existing right of 1.15 MGD)23., and the groundwater drawn 
into the slant wells is “undeveloped” and available for extraction (since it is not usable due to high salinity 
levels).24 The nearshore shallow aquifer groundwater levels could be reduced by as much as 13.96 feet 
for the Phase I Project. However, there are no local potable groundwater wells that would be adversely 
affected by this change (refer to Section 4.3, Biological Resources, for a discussion of groundwater level 
effects on the San Juan Creek Lagoon and associated wildlife). 

Page 4.8-30, Footnotes 22, 23, 24 

“ 22 Appendix 10.10.1, page 53. Draft EIR Appendix 10.10.2, pages 4 and 7. 

  23  South Coast Water District 2015 Urban Water Management Plan, page 3-8. 

1  In September 2014, during the recent drought, SCWD shutdown its Groundwater Recovery Facility (GRF) as a 
response to water quality results that demonstrated elevated levels of specific constituents, as requested by SJBA 
based on the parameters of SCWD’s diversion permit (Permit 21138).  In the twelve months before the shutdown, 
approximately 1,100 AFY was extracted from the Stonehill well, and GRF production placed into the distribution 
system for beneficial use was approximately 880 AFY.  (See, SCWD Well Water Extraction Reports, 2013-2014; see 
also, Permit for Diversion and Use of Water, Permit 21138, Application 30337 of SCWD (filed March 4, 1995) 
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  24  State Water Resource Control Board Final Review of California American Water Company’s Monterey 
Peninsula Water Supply Project, July 31, 2013, Section 6.4.” 

Page 4.8-40, Section 4.8.3, Subsection “Mitigation Measures,” Mitigation Measure HWQ-6, New final 
sentence 

“HWQ-6 Prior to constructing the electrical control building, the District shall prepare a final 
hydrology study that demonstrates the facility is adequately protected from flood 
hazards. The facility should be sited as far as practicable from extreme flood hazard 
potential areas, recognizing the coastal location may make this challenging. In the event 
the facility is sited in a flood hazard zone, the building shall be designed to withstand 
reasonably foreseeable future flood hazard events, to the satisfaction of State Parks. The 
District (or its designee) will make available the final hydrology study, consistent with 
other studies and information generated through the final design stages, to Project 
stakeholders including the City of Dana Point.” 

Page 4.8-48, modified Exhibit 4.8-2 

See attached modified Exhibit 4.8-2. 

SECTION 4.10 NOISE 

Page 4.10-24, Section 4.10.4, Subsection “Mitigation Measures,” Mitigation Measure NOI-1, New bullets 
added after the last bullet on p. 4.10-24 

“NOI-1 Prior to construction, SCWD (or its designee) shall ensure that the Grading Plan, Building 
Plans, and specifications stipulate that: 

 All construction equipment, fixed or mobile, is equipped with properly operating 
and maintained mufflers and other State-required noise attenuation devices. 

 When feasible, construction haul routes shall avoid noise sensitive uses (e.g., 
residences, convalescent homes, etc.). 

 During construction, stationary construction equipment shall be placed such that 
emitted noise is directed away from the nearest noise sensitive receptors. 

 Construction activities that generate noise shall not take place outside of the 
allowable hours specified by the City of Dana Point Municipal Code Chapter 
11.10.014 (8:00 p.m. to 7:00 a.m. on weekdays, including Saturdays, or at any 
time on Sunday or Federal holiday, with exception on PCH between San Juan 
Creek Bridge and Crystal Lantern) 

 SCWD (or its designee) or the Project contractor shall, to the extent feasible, 
schedule construction activities to avoid simultaneous operation of construction 
equipment so as to minimize noise levels resulting from operating several pieces 
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of high noise levels resulting from operating several pieces of high-noise-level-
emitting equipment. 

 SCWD (or its designee) shall ensure that construction noise reduction methods 
such as shutting off idling equipment, construction of a temporary noise barrier, 
maximizing the distance between construction equipment staging areas and 
adjacent residences, and use of electric air compressors and similar power tools, 
rather than diesel equipment, are used where feasible. 

 SCWD (or its designee) shall ensure that construction hours, allowable workdays, 
and the phone number of the job superintendent are clearly posted at all 
construction entrances to allow surrounding property owners to contact the job 
superintendent if necessary. In the event the City receives a complaint, SCWD (or 
its designee) shall ensure appropriate corrective actions are implemented and a 
report of the action provided to the reporting party.” 

SECTION 4.13 TRANSPORTATION AND TRAFFIC 

Page 4.13-13, Section 4.13.4, Subsection “Construction – City of Dana Point/Caltrans,” Second full 
paragraph on p. 4.13-13, Third sentence 

“…Municipal Code 12.04.115 exempts truck limitations for use on designated truck routes and necessary 
travel from local streets to the nearest truck route, which include Del Prado (north end to south end), Del 
Obispo (from PCH to Northern City Boundary), and PCH (from San Juan Creek to Camino Capistrano)….” 

Page 4.13-15, Section 4.13.4, Subsection “Construction – Capistrano Beach Park,” Paragraph 1, Sentence 2 

“… As this planned future improvement is intended to use railroad right-of-way Coast Highway and the 
slant well construction would not utilize rail right-of-way (and would be temporary), the Project would 
not conflict with this future planned City bike trail improvement.” 

Page 4.13-15, Section 4.13.4, Subsection “Construction – City of Dana Point/Caltrans,” Paragraph 4, 
Sentence 2 

“…As noted above, Capistrano Beach Park has direct access to PCHCoast Highway, which is a designated 
truck route with ready access to I-5.…” 

Page 4.13-16, , Section 4.13.4, Subsection “Construction – City of Dana Point,” Third full paragraph on p. 
4.13-15, New sentence after the fifth sentence 

“…As noted in Section 3.0.0, Project Description, the North Alignment is presently not the preferred 
alignment, due to an existing repaving moratorium on Del Obispo Street. The City of Dana Point notes 
additional concerns for the North Alignment, including traffic impacts to heavily traveled roads including 
PCH, Dana Point Harbor Drive, and Del Obispo, as well as potential impacts to City parks and facilities due 
to trenching. Should the South Alignment be determined as infeasible or otherwise undesirable, SCWD 
would pursue the North Alignment and resolve appropriate compensation…” 
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Pages 4.13-19, Section 4.13.4, Subsection “Mitigation Measures,” Mitigation Measure TRF-1, New final 
paragraph 

“TRF-1  Prior to commencing Project construction, SCWD (or its designee) shall develop and 
implement a Parking and Staging Plan for all phases of construction to require that all 
Project-related parking occurs on-site or in pre-designated off-site parking areas. The 
Staging Area5 shall maintain through park access for motor vehicles, bicycles and 
pedestrians. To accommodate peak parking demand for Special Events during the 
offseason, SCWD (or its designee) shall coordinate with State Parks to reschedule Special 
Events to alternate venues or to outside the off-season construction period, and if not 
possible, shall arrange for sufficient off-site parking and shuttles such that the displaced 
parking stalls are offset. The contractor shall utilize shuttles to transport workers to and 
from any off-site staging/parking areas (if utilized) and Project construction areas. At least 
60 days prior to start of site mobilization, SCWD (or its designee) shall submit the Plan to 
each affected jurisdiction for review and approval. 

 If off-site staging/parking areas are utilized, and are outside of SCWD property, such as in 
the City of Dana Point, SCWD (or its designee) shall notify and coordinate with the City or 
other affected jurisdiction(s), on the location and duration of use of the off-site 
staging/parking area(s).” 

Pages 4.13-20, Section 4.13.4, Subsection “Mitigation Measures,” New language added to the end of 
Mitigation Measure TRF-2 and the addition of a new TRF-3 

“TRF-2 Prior to construction, SCWD (or its designee) shall submit for review and approval a 
Construction Traffic Control Plan (TCP) to each affected jurisdiction (including State 
Parks, Caltrans, County Parks, and City of Dana Point), as part of the encroachment permit 
or related approval process. The TCP shall address, at minimum, the following issues: 

 Controlling construction traffic flow by use of a flag person at construction site 
entrances on public roads, including Stonehill Drive/SCWD Access Road, Dana 
Point Harbor Drive/Park Lantern, and Palisades Drive/PCH; 

 Signage, lighting, and traffic control device placement if required;2  
 Need, if any, for construction work hours and arrival/departure times outside of 

peak traffic periods; 
 Maintaining access for emergency vehicles;  
 Advanced notice to local agencies, transit providers, school districts, and 

emergency service providers regarding the anticipated schedule, location, and 

2  SCRRA made comments on the Amended NOP (letter dated December 18, 2017), requesting consideration of a signal at the 
intersection of Stonehill Drive and the SCWD access road paralleling San Juan Creek. However, SCWD had previously 
investigated the potential for a permanent signal at this location and determined it to be infeasible due to the short distance 
(less than 700 feet) between the access road and Camino Capistrano, as well as potential turning movement conflicts with the 
hotel and commercial center driveways located less than 200 feet from the SCWD access road.  
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duration of any temporarily reduced through lanes, including clear plans for 
temporary detours and alternate routes, if applicable; 

 Main through access in each direction on any public road; 
 Maintain access to adjacent properties during the construction; 
 Specify construction related haul routes for any material import/export; 
 Timing of heavy equipment and building materials deliveries; 
 Identify specific contractor training and related safety procedures for 

construction vehicles exiting and entering work areas from public roads. 
 For construction-related activities of all project components: The extent and 

duration of open trench construction activities, including the timing of 
construction work shifts, nighttime construction activities (if any), and whether 
roadway plates will be used when construction is ceased for the day (and re-
opened during construction), or used during the weekday AM and PM peak 
commute hours 

 For the preferred South Alignment of Raw Water Conveyance: SCWD shall 
confirm with Caltrans and the City of Dana Point that the bents (columns/piles) 
of the PCH bridge over Doheny Park Road are seismically stable to allow for the 
transverse crossing of the raw water pipeline within 10 feet of the footings. If the 
bents are not seismically stable for the transverse crossing, SCWD shall develop 
an alternate plan to meet the seismic requirements of crossing under the bridge, 
or, consider use of the North Alignment, via Del Obispo Street. 

 For the alternate North Alignment of Raw Water Conveyance: SCWD shall 
reimburse the City of Dana Point for loss of the City’s Pavement Grant Funds if 
the North Alignment is selected and construction activities occur before fall 2021. 
The City completed a major paving project on Del Obispo Street in 2016. The 
paving was grant funded with a 5-year moratorium on construction.  The North 
Alignment will only be considered should the South Alignment be determined 
infeasible and if SCWD elects to offset the City’s loss of grant funds (which the 
City would forfeit if repaving occurs prior to fall 2021). 

During Construction activities, the applicant (SCWD), or its designee, shall coordinate 
all traffic, site ingress and egress and construction parking along Shoreline Drive with 
the City of Dana Point. The coordination shall address and minimize any potential 
impact to PCH.” 

“TRF-3  Prior to construction, SCWD (or its designee) shall submit an encroachment permit 
application to the City of Dana Point for review. SCWD shall work with the City of Dana 
Point to address impacts expected with the work per the City’s Municipal Code, 
Encroachment Permit Standard Conditions and Detail, and other applicable regulations, 
and secure an encroachment permit prior to commencement of any work activities. The 
encroachment permit shall address at a minimum the required traffic control (also 
included in TRF-1), required asphalt and concrete repairs to City streets, storage of 
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equipment and materials, water quality regulations, dust control, street sweeping, 
construction hours, and all other impacts/requirements.” 

SECTION 9.0 REFERENCES 

This Errata makes edits that clarify, amplify or make insignificant modifications to the reference, but that 
do not add significant new information to the EIR. 

Page 9.0-1 

Abercrombie, Tyler 2017(January 3, 2018). RE: Doheny Operational Solid Waste Handling System. 
Personal Communication Email Tyler Abercrombie, Process Engineer to Brian Leung, Planning 
Analyst. 

Bolt, Bearanek and Newman, 1971. Noise from Construction Equipment and Operations, Building 
Equipment and Home Appliances, December 31, 1971. 

Page 9.0-2 

California Air Resources Board. AB 32 Scoping PlanCalifornia’s 2017 Climate Change Scoping Plan. 
https://www.arb.ca.gov/cc/scopingplan/scoping_plan_2017.pdf 
https://www.arb.ca.gov/cc/scopingplan/scopingplan.htm. Accessed January 26, 2018 

California Air Resources Board for the State of California. 2008. Climate Change Scoping Plan. Available at 
https://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf. 
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APPENDIX 10.7.1 COASTAL HAZARD ANALYZIS FOR THE DOHENY 
DESALINATION PROJECT 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, but 
that does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendix 4.2.1 in Section 4.2 of the Final EIR for the clarified analysis.” 

APPENDIX 10.7.2 COASTAL HAZARD SUPPLEMENTAL ANALYSIS FOR 
THE DOHENY DESALINATION PROJECT 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, 
but that does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendix 4.2.1 in Section 4.2 of the Final EIR for the clarified analysis.” 
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APPENDIX 10.9 LOCAL HAZARD CONDITIONS AND DRAINAGE STUDY 
(HYDROLOGY STUDY) 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, but 
does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendix 4.2.4 in Section 4.2 of the Final EIR for the clarified analysis.” 

 Page ii, Subsection “Figure Index” 

“… 

Figure 2.3 Future Flooding 2100        30 

… 

Figure 2.5 Tsunami Flooding 2070        32 

… 

Page iii, Subsection “Figure Index” 

Figure 3.11a Flood Inundation Map, 100-Year Event, Future Condition, Alternative 1a  51 

… 

Figure 3.12a Change in Flood Inundation, Existing Condition vs Alternative 1a   53 

… 

Figure 4.1 Flood Inundation Map, 500-Year Event, Existing Condition   60 

Figure 4.2 Flood Inundation Map, 500-Year Event, Future Condition   61 

Figure 4.3 Change in Flood Inundation, 500-Year Event, Existing vs Future Condition 62 

Page iii, Subsection “Table Index” 

… 

Table 3.12 Peak Flow Summary at Storm Drain Facilities Creek Outfall   28 

Table 4.1 500-Year Storm Peak Flow Summary for Project Watersheds   29 

Table 4.2 500-Year Storm Outfall Boundary Conditions at San Juan Creek   31” 
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Page 1, Section 1, Subsection 1.1 “Introduction,” First bullet 

• “Coastal Analysis: A Local Hazard Conditions assessment evaluated the potential coastal flooding 
under the projected sea level rise scenarios. The assessment was conducted pursuant to the California 
Coastal Commission Sea Level Rise Policy Guidance, (August, 20152018).”  

Page 3, Section 2, Subsection 2.1 “Introduction,” Paragraph 1, Last sentence. 

“This study was conducted pursuant to the California Coastal Commission Sea Level Rise Policy Guidance 
(August, 2015) and the, 2018. The following is a summary of the Local Hazard Conditions assessment 
based on the process outlined in Appendix B of the Sea Level Rise Policy Guidance, and the sea level rise 
projections in Appendix G, Table G-11 (California Coastal Commission 2018).” 

Page 3, Section 2, Subsection 2.1 “Introduction,” Paragraph 2, Sentence 1 

“The study was completed by Michael Baker International and presented in the February 2017updated 
September 2018 report titled Coastal Hazards Analysis for the Doheny Desalination Project by Scott A. 
Jenkins (Appendix B).…” 

Page 3, Section 2, Subsection 2.1 “Introduction,” Paragraph 4, Sentence 2 

“…A critical infrastructure planning horizon of Year 2100 was used as the National Research Council (NRC) 
sea level projections (NRC, 2012), which form the basis of the sea level projections along the California 
Shoreline, do not extend beyond Year 2100. Significant uncertainties and variables render reliable sea 
level projections beyond Year 2100 difficult. 

Page 3, Section 2, Subsection 2.1”Introduction,” Paragraph 5, Sentence 2 

…For additional detail refer to GHD May 1, 2017 memo Doheny Desalination Plant Historical Shoreline 
Assessment (Appendix A), and, Michael Baker International (20172018) Coastal Hazards Analysis for the 
Doheny Desalination Project by Scott A. Jenkins (Appendix B).” 

Page 3, Section 2, Subsection 2.2.1 “Sea Level Rise Projection,” Paragraph 6, Sentence 1 

“Sea level rise projections were based on the water level province tabulation from NOAA tide gauge 
stations with extended periods of record (California Coastal Commission best fit equations (CCC, 
20152018). The Doheny Desalination Project falls within the La Jolla tide gauge water level province.  Sea 
level rise projections are provided in Table G-11 in Appendix b) for a 50 year planning horizon at Year 
2100.G of the California Coastal Commission 2018.  Sea level rise projections for the lower and upper 
ranges are provided in Table 2.1.” 
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Page 4, Section 2, Subsection 2.2.1 ” Sea Level Rise Projection,” Table 2.1 

Table 2.1 Sea Level Rise Projections 

Planning Time Period (Year) Best Fit Equation 

Lower Range (feet) Upper Range (feet) 

50 year planning horizon (CCC, 2018) 2070 0.72.0 3.23.6 
Critical Infrastructure Planning Horizon (CCC, 2018) 2100 1.43.6 5.57.1 

 

Page 4, Section 2, Subsection 2.2.2 “Tidal Range and Future Inundation,” Entire section 

“Tidal datums were based on water level measurements from the Scripps Pier tide gauge station, NOAA 
#9410230 for the 1983 – 2001 tidal epoch. Projected sea level rise for 2070 and 2100 were available from 
Table G-11 in Appendix G of California Coastal Commission 2018. Tidal datums and future datums based 
on lower and upper sea level rise projections are provided in Table 2.2.” 

Table 2.2 Tidal Datums at Scripps Pier NOAA Tide Gage Station 1983-2001 with Projected Sea 
Level Rise 

Datum Elevation 
(ft NAVD) 

SLR 2070 
lower range 
(ft NAVD) 

SLR 2070 
upper range 
(ft NAVD) 

SLR 2100 
lower range 
(ft NAVD) 

SLR 2100 
upper range 
(ft NAVD) 

Highest ObservedEHY (Extreme High Water) 7.47 8.179.47 10.6811.07 8.8411.07 12.9714.57 
MHHW (Mean Higher High Water) 5.13 5.837.13 8.348.73 6.58.73 10.6312.23 
MHW (Mean High Water) 4.41 5.116.41 7.628.01 5.788.01 9.9111.51 
MTL (Mean Tide Level) 2.56 3.26 5.77 3.93 8.06 
MSL (Mean Sea Level) 2.54 3.244.54 5.756.14 3.916.14 8.049.64 
MLW (Mean Low Water) 0.71 1.41 3.92 2.08 6.21 
MLLW (Mean Lower Low Water) -0.19 0.51 3.02 1.18 5.31 
Lowest Observed -3.06 -2.36 0.15 -1.69 2.44 

 

Page 5, Section 2, Subsection 2.2.5 “Waves, Wave Runup and Flooding Conditions,” Paragraph 6, 
Sentence 1 

“Future flooding levels were determined by Michael Baker International (2017) as outlined in Appendix B 
of CCC (2015),2018, based on California Coastal Commission 2018.“…  

Page 6, Section 2, Subsection 2.2.5 “Waves, Wave Runup and Flooding Conditions,” First paragraph 
continued from p. 5 

“…The potential future flooding extent for the different scenarios are shown in Figures 2.2 and 2.3 based 
on topography generated from USACE 2014 LiDAR data. The figure shows total water levels for the 
accreted beach conditions for each event since these were higher water levels than the eroded beach 
condition. Note that the flood extent based on the extremal total water levels is a worst case approach 
since it includes wave runup. Wave runup is a short term process and therefore may not result in flooding 
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to the full extent of the runup elevation. Also note that the mapping shows flooding for all areas below 
the given flood elevation even though there may not be a direct flow path to all locations. It can be seen 
only that the extremal total water level for the low and high range sea level rise for 2100 may reach a very 
small portion at the very seaward tip of the project site where there is no proposed infrastructure. It also 
may flood along an existing South Drainage Swale due to backwater from the creek to the low grade area 
along the swale. The potential for flooded wellheads and overtopping rates for each scenario are 
summarized in Table ES-1 in Appendix B. 

Page 6, Section 2, Subsection 2.2.5 “Waves, Wave Runup and Flooding Conditions,” First full paragraph 
on p. 6, First two sentences 

“Alternative flood extent predictions with sea level rise were available from CoSMoS 3.0 (EriksonBarnard 
et al., 20172018). Flooding extents at the study site for the 0.5 m, 2 m and 5 m sea level rise scenarios for 
a 100-year storm event are presented in Figure 2.43.…” 

Page 6, Section 2, Subsection 2.2.6 “Extreme Flooding Events Due to Tsunami,” Second full paragraph on 
p. 6, Final two sentences 

“…Flooding extents of the low and high range 2070 and 2100 sea level projection scenarios are illustrated 
in Figure 2.54.  Flood limits were very similar to the 100-year wave storm event for the 2100 low and high 
range sea level rise predictions (Figure 2.62).  Flood levels were approximately 0.4 ft higher for the low 
range and high range sea level rise limits for a 100-year event.  It can be seen that only the tsunami for 
the 2100 low and high range sea level rise scenarios may reach a very small portion at the seaward tip of 
the property where there is no proposed infrastructure.  Flooding also impacts the area around the 
existing South Drainage Swale due to backwater from the creek to the low grade area along the swale. “   

Page 6, Section 2, Subsection 2.2.6 “Extreme Flooding Events Due to Tsunami,” Fourth full paragraph on 
p. 6 

“The assessment shows that the projected sea level rise scenarios considered in this study does not pose 
significant flood risk to the project site. The backwater ponding shown along the South Drainage Swale 
can be mitigated by site design to regrade the low ground area along the swale.” 

Page 8, Section 3, Subsection 3.2.2 “Boundary Condition at Pacific Ocean,” Table 3.1 

Table 3.1 Tidal Boundary Elevations Used in HEC-RAS Model 

Pacific Ocean Tidal Boundary Condition 
Tidal Elevation 
(NGVD 29) 

Tidal Elevation 
(NAVD 88) 

Mean Higher High Water (MHHW) 1.872.87 4.135.13 

2070 Low Sea Level Rise Projection under MHHW 3.584.87 5.847.13 

2070 High Sea Level Rise Projection under MHHW 6.086.47 8.348.73 

2100 Low Sea Level Rise Projection under MHHW 6.47 8.73 

2100 High Sea Level Rise Projection under MHHW 9.97 12.23 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 919 of 1710



Page 9, Section 3, Subsection 3.2.4 “Analysis Results,” New paragraph 1 

“The HEC RAS model also simulated the Year 2100 High MHHW Sea Level Rise projection for the 100-year 
storm event, to determine if it had any effect on the water surface elevation in San Juan Creek upstream 
of the Highway 1 Bridge. Using the high sea level rise projection, the water surface elevation in the creek 
did change upstream of the bridge, however only during the receding limb of the streamflow hydrograph 
beginning at hour 30 of the simulation (note: the peak discharge in San Juan Creek occurs at hour 17.25). 
At this time, the flow in the stream is approximately 300 cfs, which is just a fraction of the flow that occurs 
at the peak of the storm (approximately 45,000 cfs for the peak of the 100-year storm). The change in 
water surface elevation only persists for about 500 feet upstream of the bridge, after that there is no 
effect that the boundary condition has on the water surface elevation at any point in time.” 

 

APPENDIX 10.10.2 DOHENY DESALINATION PROJECT - MODEL UPDATE 
AND REFINEMENT USING RESULTS FROM ONSHORE AND OFFSHORE 
GEOPHYSICAL SURVEYS AND EXPLORATORY BOREHOLE DATA 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, but 
does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendices 4.2.3.1 and 4.2.3.2 in Section 4.2 of the Final EIR for the clarified analysis.” 

APPENDIX 10.10.2 MODELING OF SLANT WELL FEED WATER SUPPLY, 
IMPACTS AND MITIGATION APPROACHES 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, but 
does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendices 4.2.3.1 and 4.2.3.2 in Section 4.2 of the Final EIR for the clarified analysis.” 

APPENDIX 10.10.3 GEOPHYSICAL SURVEY RESULTS 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, but 
does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendices 4.2.3.1 and 4.2.3.2 in Section 4.2 of the Final EIR for the clarified analysis.” 
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APPENDIX 10.11 BRINE DISCHARGE 

This Errata makes edits that clarify, amplify or make insignificant modifications to the technical study, but 
does not add significant new information to the EIR. 

Appendix slipsheet, new final paragraph 

“The following technical appendix has been modified in response to Draft EIR comments. Refer to 
Appendices 4.2.2, 4.2.5.1, and 4.2.5.2 in Section 4.2 of the Final EIR for the clarified analysis.” 

Page 4.7-44, modified Exhibit 4.7-2 

See attached modified Exhibit 4.7-2. 

Page 4.8-48, modified Exhibit 4.8-2 

See attached modified Exhibit 4.8-2. 
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EXHIBIT 4.7-2: Schools within 0.25 Miles of the Proposed Project
South Coast Water District
Doheny Ocean Desalination Project

Coast Hwy

Dana Point Harbor Dr SAN CLEMENTE

DANA POINT

Shorecliffs 
Golf Club

SAN JUAN CAPISTRANO

5

1

5

1

2
3

5 6

8

7

9
10

11

Intake Study Area
Conveyance Study Area
Desalination Facility Study Site
Discharge Area
Recognized Environmental Conditions

Palisades Elementary School
Nobis Preschool
Ready Set-Grow Preschool
Capo Beach Christian School
St. Edwards Catholic Preschool
St. Edwards the Confessor Parish School

Fresh Start
Del Obispo Elementary School
Marco Forster Middle School
Kinoshita Elementary School
St. Anne School
John Malcom Elementary School

LEGEND:
Schools:

#

1
82
93
104
115
126

7

12

4

LAGUNA NIGUEL
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South Coast Water District
Doheny Desalination Project Drainage Analysis
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South Coast Water District
Doheny Desalination Project Drainage Analysis
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Doheny Ocean Desalination Project  
Final Environmental Impact Report Final EIR Appendices 

   

South Coast Water District  June 2019 

 

 

4.0 Final EIR Appendices 

4.1               Draft EIR Distribution 

4.2               Final EIR Technical Analyses 

  4.2.1         Coastal Hazards Analysis for Final EIR 

  4.2.2         Brine Discharge Analysis for Final EIR 

  4.2.3         Hydrogeologic Analyses 

    4.2.3.1    Groundwater Modeling for Final EIR 

    4.2.3.2    San Juan Creek Lagoon Technical Memo 

  4.2.4         Local Hazard and Drainage Calculations for Final EIR 

  4.2.5         Marine Biology Technical Memos 

    4.2.5.1    Diffuser Entrainment Memo for Final EIR 

    4.2.5.2    Brine Discharge Memo for Final EIR 

Attachment A: Comment Letter O1 Exhibits 

• Exhibit D – Water Well Standards 

• Exhibit E – Water Well Standards 

• Exhibit F – IDA Technical Paper (Dennis Williams, 2015) 

• Exhibit G – Extended Pumping and Pilot Test (MWDOC, 2014) 

• Exhibit H – CalEEMod User Manual (2017) 
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Kimley-Horn and Associates, Inc. 
 3880 Lemon Street, Suite 420 

Riverside, CA 92501  

DOHENY OCEAN 
DESALINATION PROJECT 
Notice of Availability and Public Meeting Notice               
Affidavit of Distribution 
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  NOA and Public Meeting Notice 

 

Table of Contents 

 

• Affidavit of Distribution 

• NOA and Public Meeting Notice Posting 

o Orange County Clerk Filing Copy 

o San Diego County Clerk Filing Copy 

o Los Angeles County Clerk Filing Copy 

o San Bernardino County Clerk Filing Copy 

o Riverside County Clerk Filing Copy 

• Distribution Lists 

o Government Agencies 

o Non-Government Organizations 

o Interested Parties 

• Proof of Publication 

o Orange County Register 

o Dana Point Times 
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kimley-horn.com 3880 Lemon Street, Suite 420, Riverside, CA 92501 951-543-9868 

 

AFFIDAVIT OF MAILING 

Date: May 23, 2018 

Subject: Doheny Ocean Desalination Project NOA and Public Meeting Notice 

 

 
AFFIDAVIT OF POSTING 

I, Amanda McCallum, do hereby certify that a copy of the attached Notice of Availability and Public 
Meeting Notice was posted at the City of Dana Point Public Library, 33841 Niguel Road, Dana Point, 
CA 92629, the South Coast Water District, 31592 West Street, Laguna Beach, CA 92651, and with the 
County Clerks for Orange, Los Angeles, San Diego, San Bernardino, and Riverside Counties, 
May 23, 2018.  I declare under penalty of perjury that the foregoing is true and correct.  

____________________________________ 
Amanda McCallum 
Kimley-Horn and Associates 

 

AFFIDAVIT OF MAILING 

I, Amanda McCallum, do hereby certify that a copy of the attached Notice of Availability and Public 
Meeting Notice was mailed via USPS or sent via FedEx to each and every person on the attached 
distribution lists on May 23, 2018.  Copies of the NOA distribution lists are attached.  FedEx delivery 
receipts are on file.  I declare under penalty of perjury that the foregoing is true and correct. 

____________________________________ 
Amanda McCallum 
Kimley-Horn and Associates 

 

AFFIDAVIT OF NEWSPAPER PUBLICATION 

I, Amanda McCallum, do hereby certify that a copy of the attached Notice of Availability and Public 
Meeting Notice was published in the OC Register on May 24, 2018 and the Dana Point Times on 
May 25, 2018.  I declare under penalty of perjury that the foregoing is true and correct. 

____________________________________ 
Amanda McCallum 
Kimley-Horn and Associates  
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Doheny Ocean Desalination Project  NOA and Public Meeting Notice 

NOA and Public Meeting Notice Posting 

- Orange County Clerk Filing Copy 

- San Diego County Clerk Filing Copy 

- Los Angeles County Clerk Filing Copy 

- San Bernardino County Clerk Filing Copy 

- Riverside County Clerk Filing Copy 
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Notice of Availability & Public Meeting Notice 

Doheny Ocean Desalination Project 

 

� Page 2                                      May 23, 2018                          

 A raw (ocean) water conveyance pipeline that would deliver the subsurface intake system’s ocean 

water to the desalination facility site. 

 A desalination facility that would receive ocean feedwater at approximately 10 to 30 MGD, with a 

recovery rate of ~50% resulting in up to 5 to 15 MGD of potable drinking water (for the Phase I and 

Regional Project, respectively). The proposed desalination facility is located on the District’s existing 

San Juan Creek Property site, on an industrial site located away from the beach but in close 

proximity to the subsurface intake wells. This facility siting is also consistent with state and federal 

regulator preference to minimize desalination facilities on the coast while being close enough to 

avoid lengthy raw water and brine conveyance pipelines. The desalination facility includes a variety 

of typical desalination process equipment and appurtenant facilities, such as pretreatment, 

seawater reverse osmosis (SWRO) membranes, an energy recovery system, post-treatment 

conditioning, solids handling and disposal, product water storage, electrical equipment, staff 

facilities, and connections to off-site brine disposal, sanitary sewer, and product water conveyance 

facilities. It is assumed there will be a utility power connection required; however, the District is also 

evaluating the feasibility of supplementing or replacing that supply with an alternative energy 

source. The desalination facility will include solar photovoltaic panels on flat rooftops where 

feasible. Other alternative energy sources being evaluated include natural-gas turbines and fuel 

cells to maximize efficiency and minimize energy costs.  

 A concentrate (brine) disposal system that would utilize the existing San Juan Creek Ocean Outfall 

(SJCOO), to return brine and treated process waste streams to the ocean with negligible impact on 

coastal and marine water quality. This would be achieved in part through blending in the outfall 

pipe with the existing wastewater stream from the J.B. Latham Wastewater Treatment Plant, and 

other regional treatment plants. Mixing desalination brine with existing wastewater treatment 

plant flow (a “comingled discharge”) is the preferred method by state and federal regulators and is 

consistent with the State Board’s Ocean Plan Amendment. 

 A product water storage tank and distribution system that would feed into the District’s local 

distribution system and, depending on plant capacity and District demands, other adjacent local 

and regional transmission pipelines that are located adjacent to the site. Desalinated product water 

from the Phase I Project could be conveyed entirely using existing District and local infrastructure 

with no off-site improvements other than a short connection to the District’s existing local 

transmission lines. 

 All appurtenant facilities (e.g. pump stations, valves and metering) as well as all construction, 

operation and maintenance activities associated with all Project facilities. 

 Offsite Electrical Transmission Facilities provided by San Diego Gas & Electric Company (SDG&E). 

At this time, SDG&E has indicated that electrical service can be provided to the Phase I Project using 

existing facilities, with a short connection from the desalination site to underground electrical lines 

in Stonehill Drive.  
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Notice of Availability & Public Meeting Notice 

Doheny Ocean Desalination Project 

 

May 23, 2018                              � Page 3 

SIGNIFICANT ENVIRONMENTAL IMPACTS:  

The Draft EIR addresses Aesthetics, Air Quality, Biological Resources, Cultural Resources, Geology and Soils, 

Greenhouse Gas Emissions, Hazards and Hazardous Materials, Hydrology and Water Quality, Land Use and 

Planning, Noise, Public Services, Recreation, Transportation and Traffic, Tribal Cultural Resources and 

Utilities and Service Systems, as well as energy conservation, alternatives, potential growth-inducing 

impacts, and cumulative impacts.  With implementation of various Project Design Features and EIR 

mitigation measures, the EIR has concluded that the Phase I Project (up to 5 MGD) would not have any 

“unavoidable significant impacts.” The Regional Project, if pursued at a later date, could result in 

unavoidable significant impacts, although this is speculative at this time due to lack of Regional Project 

details. 

CEQA also requires this NOA to specify if the Project site contains any listed toxic sites.  The Project site does 

not contain sites identified as meeting the “Cortese List” requirement (Government Code Section 65962.5). 

AGENCIES:  

The District requests each Responsible and Trustee agency review the Draft EIR relevant to the agency’s 

statutory responsibilities in connection with the proposed Project, in a manner consistent with California 

Code of Regulations, Title 14, Section 15087. Each agency may use the EIR prepared by the District when 

considering any permits that the agency must issue, or other approvals for the Project. 

PUBLIC REVIEW PERIOD:  

The Draft EIR is available for public review for a period of 60 days. In accordance with CEQA, should you 

have any comments, please provide written comments on the Draft EIR within the 60-day period between 

May 23, 2018 to July 23, 2018.  

LOCATIONS WHERE DRAFT EIR IS AVAILABLE FOR PUBLIC REVIEW 

An electronic PDF of the Draft EIR is available for download on the District’s Project website at 

www.scwd.org/desal.   In addition, during the 60-day public review period, hard copies of the Draft EIR and 

the documents referenced in the EIR will be available at the following locations: 

� South Coast Water District Offices, address noted below 

� Orange County Public Library, Dana Point Branch, 33841 Niguel Rd. Dana Point, CA 92629 

PUBLIC COMMENTS:  

The District requests your careful review and consideration of the Draft EIR, and invites written comments 

from interested agencies, persons, and organizations regarding environmental issues identified in the Draft 

EIR.  Please indicate a contact person for your agency or organization.  You may also provide oral or written 

comments in person at the Public Meeting noted below.  Comments in response to this notice must be 

submitted to the District through close of business (5:00 PM) on July 23, 2018. 
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Doheny Ocean Desalination Project 

 

� Page 4                                      May 23, 2018                          

LEAD AGENCY CONTACT:  

All comments should be submitted in writing to: 

 South Coast Water District 

 Attn:  Mr. Rick Shintaku, PE – Acting General Manager, Chief Engineer 

31592 West Street, Laguna Beach, CA 92651 

(949) 499-4555 

PUBLIC MEETING:  

The District will conduct a public meeting in order to receive public comments on the Draft EIR. The meeting 

will be held at the following location, date and time: 

Tuesday, June 26, 2018 

6:00 p.m. 

(ending no later than 8:00 p.m. or when discussion concludes) 

Capistrano Unified School District 

CUSD Education Center 

33122 Valle Road, San Juan Capistrano, CA 92675 

 Phone: (949) 234-9200 

Special Accommodations. Should you require special accommodations at the public meeting, such as for 

the hearing impaired or an English translator, please contact South Coast Water District no later than 

June 19, 2018 (see contact information above). 
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  NOA and Public Meeting Notice 

Distribution Lists 

- Government Agencies 

- Non-Government Organizations 

- Interested Parties 
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Government Agencies

Organization Attention Address Phone Number Email

FEDERAL

NOAA National Marine Fisheries Services Bryant Chesney  501 West Ocean Blvd. Suite 4200                                            Long Beach, CA 90802
562‐980‐4000 562‐980‐

4197

bryant.chesney@noaa.gov          

Eric.Chavez@noaa.gov

NOAA National Marine Fisheries Services Anthony P. Spina 501 West Ocean Blvd. Suite 4200                                            Long Beach, CA 90802

U.S. Army Corps of Engineers Regulatory Permitting‐Orange County

U.S. Army Corps of Engineers

915 Wilshire Boulevard Suite 930 

LOS ANGELES, CA 90017

 213‐452‐3417

U.S. Army Corps of Engineers

Therese O'Rourke‐Bradford

ACOE, Carlsbad Field Office  5900 La Place Court, Carlsbad, California, 92008 therese.o.bradford@usace.army.mil 

U.S. Army Corps of Engineers
Cori Farrar

ACOE Carlsbad Field Office
5900 La Place Court, Carlsbad, California, 92008 Corice.J.Farrar@usace.army.mil

U.S. Fish & Wildlife Service, Region 8 Environmental Services, April Evenas Federal Building 2800 Cottage Way, Room W‐2606               Sacramento, CA  95825 916‐414‐6464
april_evans@usace.army.mil

stephen.M.Estes@usace.army.mil

Federal Emergency Mangement Agency CEQA Review 1111 Broadway, Suite 1200, Oakland, CA 94607‐4052

STATE

California Coastal Commission Tom Luster 45 Fremont St #1900, San Francisco, CA 94105 (415) 904‐5248 tluster@coastal.ca.gov

California Coastal Commission, South Coast District 

Office
Karl Schwing, South Coast District Manager

South Coast Area Office

200 Oceangate, Suite 1000

Long Beach, California 90802‐4302

562‐590‐5071 Karl.Schwing@coastal.ca.gov

California Coastal Commission, South Coast District 

Office
Deborah Lee

South Coast Area Office

200 Oceangate, Suite 1000

Long Beach, California 90802‐4302

DLee@coastal.ca.gov

California Department of Fish & Wildlife Bill Paznokas
4949 Viewridge Avenue

San Diego, CA 92123
(858) 467‐4218

William.Paznokas@wildlife.ca.gov

WPaznokas@dfg.ca.gov

California Department of Fish & Wildlife Jennifer Edwards
3883 Ruffin Rd.

San Diego, CA 92123
858‐467‐2717 jennifer.edwards@wildlife.ca.gov

California Department of Fish & Wildlife Jennifer Turner
3883 Ruffin Rd.

San Diego, CA 92123
Jennifer.Turner@wildlife.ca.gov 

California Department of Fish & Wildlife Loni Adams, Marine Environmental Scientist
3883 Ruffin Rd.

San Diego, CA 92123
858‐627‐3985  loni.adams@wildlife.ca.gov

California Department of Fish & Wildlife, South 

Coast Region
Ed Pert, Regional Manager

3883 Ruffin Rd.

San Diego, CA 92123
858‐467‐4201 epert@dfg.ca.gov

California Department of Parks and Recreation, 

Orange Coast District
Steve Scott 3030 Avenida del Presidente San Clemente, CA 92672 949‐492‐0802 sscott@parks.ca.gov

California Department of Transportation (Caltrans), 

Division 12
Maureen El Harake, Branch Chief 3347 Michelson Dr. Suite 100 Irvine, CA 92612 949‐724‐2000 Maureen.el.harake@dot.ca.gov

Yatman Kwan

California Department of Water Resources
Richard Mills, Section Chief, Water Recycling and 

Desalination
901 P Street, Room 313A , Third Floor. Sacramento, CA 94236‐0001 (916) 651‐0715 richard.mills@water.ca.gov

California Natural Resources Agency Amy Vierra, Deputy Director, Ocean Protection Council
1416 Ninth Street, Suite 1311

Sacramento, CA 95814
Amy.Vierra@resources.ca.gov 

California Public Utilities Commission
Chi Cheung To, P.E.

Utilities Engineer

 505 Van Ness Ave

San Francisco, CA 94102
213.576.5766 cct@cpuc.ca.gov

California State Parks Rich Haydon, State Park Superintendent 3030 Avenida del Presidente San Clemente, CA 92672 949‐366‐4895
rhaydon@parks.ca.gov; 

rich.haydon@parks.ca.gov

California State Parks, Orange County District James Newland, Park and Recreation Specialist 3030 Avenida del Presidente San Clemente, CA 92672 949‐607‐9510 james.newlandd@parks.ca.gov

California Toxic Substances Control Department 5796 Corporate Ave, Cypress, CA 90630

Native American Heritage Commission Gayle Totton, Associate Analyst 1550 Harbor Blvd, Suite 100    West Sacramento, CA  95691 916‐373‐3710 nahc@nahc.ca.gov

Regional Water Quality Control Board, San Diego David Gibson, Executive Officer
2375 Northside Drive, Suite 100

San Diego, CA 92108‐2700
619‐516‐1990 David.Gibson@waterboards.ca.gov

Regional Water Quality Control Board, San Diego Ben Neill, Brandi Outwin‐Beals
2375 Northside Drive, Suite 100

San Diego, CA 92108‐2700
(619) 521‐3376

Ben.Neill@waterboards.ca.gov; Brandi.Outwin‐

Beals@waterboards.ca.gov

Southern California Regional Rail Authority 2703 Melbourne Ave, Pomona, CA 91767

State Clearinghouse Scott Morgan, Director
1400 Tenth Street, PO Box 3044

Sacramento, CA  95812‐3044
916‐445‐0613 Scott.Morgan@opr.ca.gov

State Lands Commission Cy Oggins, Chief, Environmental Planning and Management  100 Howe Avenue, Suite 100  South Sacramento, CA 95825 916‐574‐1900 cy.oggins@slc.ca.gov

State Lands Commission Eric Gillies 100 Howe Avenue, Suite 100  South Sacramento, CA 95825   eric.gillies@slc.ca.gov

State Lands Commission Alexandra Borack 100 Howe Avenue, Suite 100  South Sacramento, CA 95825 Alexandra.Borack@slc.ca.gov

State Office of Historic Preservation CEQA Notice 1725 23rd Street, Suite 100  Sacramento, CA 95816 916‐445‐7000

State Water Resources Control Board Daniel Ellis
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815

 

Daniel.Ellis@waterboards.ca.gov

State Water Resources Control Board Scott Seyfried
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
Scott.Seyfried@waterboards.ca.gov

State Water Resources Control Board Claire Waggoner and  Kimberly Tenggardjaja
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
(916) 341‐5858

Claire.Waggoner@waterboards.ca.gov 

Kimberly.Tenggardjaja@waterboards.ca.gov

State Water Resources Control Board Mariela Carpio Obeso, Chief, Ocean Standards Unit
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
MarielaPaz.Carpio‐Obeso@waterboards.ca.gov

State Water Resources Control Board ‐  Division of 

Drinking Water
Oliver Pacifico

605 West Santa Ana Blvd, Building #28, Room 325

Santa Ana CA 92701
(714) 558‐4410 oliver.pacifico@waterboards.ca.gov

State Water Resources Control Board ‐ Drinking 

Water Revolving Fund
James Garrett

1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
James.Garrett@waterboards.ca.gov

State Water Resources Control Board Carol Atkins
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
Carol.Atkins@Waterboards.ca.gov

LOCAL

California Air Resources Board CEQA Notice P.O. Box 2815  Sacramento, CA 95812

Capistrano Bay District  35000 Beach Road, Capistrano Beach, CA 92624 9149‐496‐6576 drussell@capobay.org
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Government Agencies

Organization Attention Address Phone Number Email

City of Brea, Water Division CEQA Notice One Civic Center Circle Brea, CA 92821 714‐990‐7687

City of Buena Park, Water Services CEQA Notice 6650 Beach Blvd. Buena Park, CA 90620 714‐562‐3721

City of Dana Point, Community Development
CEQA Notice c/o Ursula Luna, Community Development 

Director
33282 Golden Lantern Dana Point, CA 92629 949‐248‐3567

mschneider@danapoint.org

uluna@danapoint.org

msinacori@danapoint.org  

City of Dana Point, City Council Richard Viczorek, Mayor 33282 Golden Lantern, Dana Point, CA 92629 (949) 248‐3500 rviczorek@danapoint.org 

City of Dana Point Matt Schneider, Planning Manager 33282 Golden Lantern Dana Point, CA 92629 949 248 3560

City of Dana Point Matt Sinacori, Public Works Director 33282 Golden Lantern Dana Point, CA 92629 949 248 3574

City of Fountain Valley, Water Department CEQA Notice 18240 Ward Street Fountain Valley, CA 92708 714‐593‐4420

City of Garden Grove, Water Services CEQA Notice 13802 Newhope Street Garden Grove, CA 92843 714‐741‐5395

City of Huntington Beach, Water Division CEQA Notice 19001 Huntington St. Huntington Beach, CA 92648 714‐536‐5431

City of La Habra, Water/Sewer Division CEQA Notice 621 W Lambert Road La Habra, CA 90633 562‐383‐4170

City of La Palma, Water Division CEQA Notice 7822 Walker Street La Palma, CA 90623 714‐690‐3310

City of Laguna Beach IGR/CEQA Review 505 Forest Avenue, Laguna Beach, CA 92651

City of Laguna Niguel IGR/CEQA Review 30111 Crown Valley Parkway, Laguna Niguel, CA 92677

City of Newport Beach, Public Works CEQA Notice 100 Civic Center Drive, Bay 2D Newport Beach, CA 92660 949‐644‐3330

City of Orange, Public Works Water Service, CEQA Notice 189 S. Water Street Orange, CA 92866 714‐288‐2475

City of San Clemente IGR/CEQA Review 910 Calle Negocio # 100, San Clemente, CA 92673

City of San Clemente, Utilities Services CEQA Notice 100 Avenida Presidio 3, San Clemente, CA 92672 949‐361‐8200

City of San Juan Capistrano IGR/CEQA Review 32400 Paseo Adelanto, San Juan Capistrano, CA 92675 lmaravilla@planning.lacounty.gov

City of San Juan Capistrano, Utilities Department Steve May, Public Works and Utilities Director 32400 Paseo Adelanto, San Juan Capistrano, CA 92675 949‐234‐4400

City of Seal Beach, Public Works Department Administrative & Engineering Division, CEQA Notice 211 8th Street Seal Beach, CA 90740 562‐631‐2527

City of Tustin, Water Operations CEQA Notice 300 Centennial Way, Tustin, CA 92780 714‐573‐3000

City of Westminster, Water Division CEQA Notice 8200 Westminster Blvd.  Westminster, CA 92683 714‐895‐2876

County of Los Angeles IGR/CEQA Review 320 W Temple St, Los Angeles, CA 90012 kristi lovelady

County of Orange Planning CEQA Notice 300 N. Flower St. Santa Ana, CA 92702 (714) 667‐8845 chris.uzodiribe@ocpw.ocgov.com

County of Riverside IGR/CEQA Review, Wendel Bugtai 4080 Lemon St. Riverside, CA 92501

County of San Bernardino IGR/CEQA Review, Tom Hudson 385 N Arrowhead Ave, San Bernardino, CA 92415 Tom.Hudson@lus.sbcounty.gov

County of San Diego IGR/CEQA Review, Marc Cass 5510 Overland Ave, San Diego, CA 92123 Marc.Cass@sdcounty.ca.gov

East Orange County Water District Lisa Ohlund, General Manager 185 N. McPherson Road Orange, CA 92869 2451  714‐538‐5815 lohlund@eocwd.com

El Toro Water District CEQA Notice‐Dennis Cafferty Los Alisos Blvd. Lake Forest, CA 92630  949‐837‐7050 dcafferty@etwd.com

Emerald Bay Service District Michael Dunbar, General Manager 600 Emerald Bay Laguna Beach, CA 92651 949‐494‐8571 mdunbar@ebservicedistrict.com

Golden State Water Company, West Orange County 

District
Dino Orbiso 1920 West Corporate Way Anaheim, CA 92801 714‐535‐8010 Dino.orbiso@gswater.com

Irvine Ranch Water District Jo Ann Corey 15600 Sand Canyon Ave. Irvine, CA 92619‐7000 949‐453‐5300 corey@irwd.com

Laguna Beach County Water District CEQA Notice ‐ David Youngblood 306 Third Street Laguna Beach, CA 92651 949‐494‐1041 dyoungblood@lbcwd.org

Mesa Water District CEQA Notice 1965 Placentia Ave. Costa Mesa, CA 92627 949‐631‐1200

MetroLink Christos Sourmelis One Gateway Plaza, 12th Floor, Los Angeles, CA 90012 909.392.8463 sourmelisc@scrra.net

MetroLink Ron Mathieu One Gateway Plaza, 12th Floor, Los Angeles, CA 90012

Metropolitan Water District  Dee Bradshaw
700 North Alameda Street

Los Angeles, CA  90012
(213) 217‐6028 VBradshaw@mwdh2o.com

Metropolitan Water District  Warren Teitz
700 North Alameda Street

Los Angeles, CA  90012
(213) 217‐7418 wteitz@mwdh2o.com

Moulton Niguel Water District Matt Collings, Asst. General Manager 27500 La Paz Road Laguna Niguel, CA 92677 949‐448‐4032 mcollings@mnwd.com

Municipal Water District of Orange County Karl Seckel, Assistant Manager 18700 Ward Street Fountain Valley, CA 92708 714‐963‐3058 kseckel@mwdoc.com

Orange County Board of Supervisors Supervisor Lisa Bartlett
34145 Pacific Coast Highway, Suite 710

 Dana Point, Ca 92629
949‐232‐8882 Info@lisaforsupervisor.com

Orange County Board of Supervisors 333 W. Santa Ana Blvd., Santa Ana, CA 92701

Orange County Transportation Authority CEQA Notice 550 S. Main Street  Orange, CA 92868 dphu@octa.net

Orange County Flood Control District Ariel Corpuz
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
ariel.corpuz@ocpw.ocgov.com

Orange County Health Care Agency Anna Peters 405 W. Fifth Street Santa Ana, CA 92701 714‐834‐5150 apeters@ochca.com

Orange County Public Works Robert McLean
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
Robert.McLean@ocpw.ocgov.com

Orange County Public Works Penny Lew
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐3990 Penny.Lew@ocpw.ocgov.com

Orange County Public Works  James Tyler
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐667‐3210 James.Tyler@ocpw.ocgov.com

Orange County Public Works Jeff Dickman
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
jeff.dickman@ocpw.ocgov.com

Orange County Public Works William Fegley
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
949‐923‐2289 william.fegley@ocparks.com

Orange County Public Works James Volz
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐3904 james.volz@ocpw.ocgov.com

Orange County Public Works  Andy Ngo
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐726‐4297 andy.ngo@ocpw.ocgov.com

Orange County Public Works Duc Nguyen
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐955‐0676 duc.nguyen@ocpw.ocgov.com

Orange County Public Works Richard Vuong
300 N. Flower Street, Suite 716

Santa Ana, CA 92703

Orange County Public Works Laree Alonso
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐9649 Laree.alonso@ocpw.ocgov.com 

Orange County Public Works Nardy Khan
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐3906 nardy.khan@ocpw.ocgov.com

Orange County Parks Susan Brodeur
13042 Old Myford Rd. 

Irvine, CA 92602
949‐585‐6448 susan.brodeur@ocparks.com

Orange County Parks Kory McCain
13042 Old Myford Rd. 

Irvine, CA 92602
714‐856‐5772 kory.mccain@ocparks.com
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Government Agencies

Organization Attention Address Phone Number Email

Orange County Parks Eric E. Hull
13043 Old Myford Rd. 

Irvine, CA 92602

Orange County Parks Tom Townsend
13042 Old Myford Rd. 

Irvine, CA 92602
949‐923‐3747 tom.townsend@ocparks.com

Orange County Water District CEQA Notice 18700 Ward St. Fountain Valley, CA 92708 714‐378‐3200 chris.uzodiribe@ocpw.ocgov.com

San Diego Gas and Electric 662 Camino de Los Mares, San Clemente, CA 

San Juan Basin Authority
Daniel Ferons‐c/o 

Santa Margarita Water District

26111 Antonio Parkway

Rancho Santa Margarita, CA 92688
949‐459‐6400

Norris Brandt 

Santa Margarita Water District Dan Ferons, Don Bunts 26111 Antonio Parkway, Rancho Santa Margarita, CA 92688 949‐459‐6400 danf@smwd.com; donb@smwd.com

Serrano Water District CEQA Notice 18021 East Lincoln Street Villa Park, CA 92861 714‐538‐0079

South Orange County Wastewater Authority Amber Baylor
34156 Del Obispo Street

Dana Point, CA 92629
949‐234‐5400 abaylor@socwa.com

South Orange County Wastewater Authority Jim Burror
34156 Del Obispo Street

Dana Point, CA 92629
949‐234‐5400 jburror@socwa.com

South Coast Air Quality Management District Jillian Wong, Program Supervisor 21865 East Copley Drive Diamond Bar, CA 91765‐4178 909‐396‐2000 jcheng@aqmd.gov

Lijin Sun 

South Orange County Wastewater Authority Betty Burnett, General Manager 34156 Del Obispo St. Dana Point, CA 92629 949‐234‐5400 bburnett@socwa.com

Southern California Association of Governments  Attn: Intergovernmental Review 900 Wilshire Blvd, 17th floor,  Los Angeles, California 90017 (213) 236‐1800 sunl@scag.ca.gov

Trabuco Canyon Water District CEQA Notice 32003 Dove Canyon Drive Trabuco Canyon, CA 92679 949‐858‐0277

Yorba Linda Water District CEQA Notice 1717 East Miraloma Ave. Placentia, CA 92870 714‐777‐3018

TRIBES

Juaneno Band of Mission Indians Acjachemen NationMatias Belardes, Chairperson 32161 Avenida Los Amigos, San Juan Capistrano, CA 92675
949‐293‐8522

949‐444‐4340

Juaneno Band of Mission Indians Acjachemen NationJoyce Perry, Tribal Manager 4955 Paseo Segovia, Irvine, CA 92612 949‐293‐8522 kaamalam@gmail.com

Juaneno Band of Mission Indians Acjachemen NationTeresa Romero, Chairwoman 31411‐A La Matanza Street, San Juan Capistrano, CA 92675
949‐488‐3484

530‐354‐5876

Juaneno Band of Mission Indians Sonia Johnston, Tribal Chairperson P.O. Box 25628, Santa Ana, CA 92799 sonia.johnston@sbcglobal.net 

San Gabriel Band of Mission Indians Anthony Morales, Chief P.O. Box 693 San Gabriel, CA 91778 626‐483‐3564 GTTribalcouncil@aol.com
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Non‐Government Agencies

NAME CONTACT ADDRESS PHONE  EMAIL

California Coastal Protection Network Susan Jordan Po Box 30290, Santa Barbara, CA 93130 (805) 637‐3037 left a message 

California Coastkeeper Alliance Sara Aminzadeh 156 Second Street, San Francisco, CA 94105 (415) 794‐8422 sara@cacoastkeeper.org

California Union for Reliable Energy (CURE) Sheila Sannadan 601 Gateway Boulevard, Suite 1000, South San Francisco CA 94080 650‐589‐1660 ssannadan@adambroadwell.com

California Union for Reliable Energy (CURE) Alisha C. Pember 601 Gateway Boulevard, Suite 1000, South San Francisco CA 94080 650‐589‐1660 apember@adamsbroadwell.com

California Union for Reliable Energy (CURE) Linda T. Sobczynski  601 Gateway Boulevard, Suite 1000, South San Francisco CA 94080 650‐589‐1660 lsobczynski@adamsbroadwell.com

Capo Bay CSD Don Russell 35000 Beach Rd, Capistrano Beach, CA 92624 drussell@capobay.org

Capo Cares capocares@gmail.com

Center for Biological Diversity Ilene Anderson 660 S. Figueroa St., Suite 1000,  Los Angeles, CA 90017 (323) 654‐5943 ianderson@biologicaldiversity.org

Clean Water Now! Roger Von Butow
P.O. Box 4711, Laguna Beach CA 92652

2796 Victoria Drive "B", Laguna Beach, CA 92651
(949) 280‐2225

info@clean‐water‐now.org; 

rogerbutow@me.com

Coastal Environmental Rights Foundation Monika Whisenhunt 1140 South Coast Hwy 101, Encinitas, CA 92024 (760) 942‐8505 monika@coastlawgroup.com

Dana Point Headlands Conservancy 34681 Calle Paso Robles, Capo Beach, CA 92624 (949) 248‐3527 left a message

Dana Point Library 33841 Niguel Road, Dana Point, CA 92629

Doheny Longboard Surfing Association P.O. Box 664, Dana Point, CA 92629 949‐413‐6250 no email, for inquiries only

Earth Resource Foundation Stephanie Barger, Executive Dir.  1706 Newport Blvd. Ste. B, Costa Mesa, CA 95627 (949) 645‐5163 stephanie.barger@earthresource.org

Ecology Center Meg Hiesinger 32701 Alipaz St., San Juan Capistrano, CA 92675 (949) 443‐4223 meg@theecologycenter.org

Endangered Habitats League Dan Silver 8424 Santa Monica Blvd., Ste. A 592, Los Angeles, CA 90069 (213) 804‐2750 dsilverla@me.com

Heal the Bay Rita Kampalath 1444 9th St. Santa Monica, CA 90401 (310) 451‐1500 rkampalath@healthebay.org

Laguna Ocean Foundation P.O. Box 5247 Laguna Beach, CA 92652 no phone number lagunaoceanfoundation@gmail.com

Marlborough Seaside Villas, Homeowners Association Lazar Skundric, Vice President 910 Calle Negocio, Suite 200 San Clemente, CA 92763 949‐661‐7767

MetroLink Christos Sourmelis One Gateway Plaza , 12th Floor, Los Angeles, CA 90012

Mi Ocean Patrick Fuscoe 16795 Von Karman Ave, Ste 100, Irvine, CA 92606 (949) 271‐4386 left a message

Natural Resources Defense Council Joe Geever 1314 Second St., Santa Monica, CA 90401 (310) 434‐2300 nrdcinfo@nrdc.org

Orange County Coastkeeper Colin Kelly, Senior Staff Attorney 3151 Airway Ave. Suite F‐110, Costa Mesa, CA 92626 (714) 850‐1965 colin@coastkeeper.org 

Pacific Marine Mammal Center 20612 Laguna Canyon Rd, Laguna Beach, CA 92651 (949) 494‐3050 info@pacificmmc.org

Planning and Conservation League Jonas Minton 1107 9th St., Ste. 901, Sacramento, CA 95814 (916) 822‐5631 pclmail@pcl.org

Residents for Responsible Desalination  Dave Hamilton P.O. Box 5422, Huntington Beach, CA 92615‐5422 de.hamilton@verizon.net

Residents for Responsible Desalination ‐ Huntington Beach Don Shultz 21352 Yarmouth Ln, Huntington Beach, CA 92646 (714) 840‐8901 info@r4rd.org

San Clemente Green Bill Hart 2837 Penasco, San Clemente, CA 92673 emailed for number bill@sanclementegreen.org

Sea and Sage Audubon Society Dr. Victor Leipzig Audubon House, 5 Riparian View, Irvine, CA 92612 (714) 848‐5394 vicleipzig@aol.com

Sierra Club Penny Elia 3435 Wilshire Blvd. Ste. 660, Los Angeles, CA 90010 (213) 387‐4287 greenp1@cox.net

Soto Resources Me Joey Soto  joey@sotoresources.com

South Laguna Civic Association Greg O'Loughlin 31558 Eagle Rock Way, Laguna Beach, CA 92651 (949) 415‐1312 GregO@SouthLaguna.org

South Orange County Economic Coalition 27758 Santa Margarita Parkway #378  Mission Viejo, CA 92691  949.600.5470 brian@communicationslab.com

Southern California Coastal Water Research Project Dr. Stephen Weisberg, Executive Dir. 3535 Harbor Blvd., Costa Mesa, CA 92626 (714) 755‐3200 christinas@sccwrp.org

Southern California Watershed Alliance, Desal Response Group Aubrey Bettencourt PO Box 1267, Hanford, CA 93232 (559) 816‐8691 aubrey@californiawateralliance.org

Surfrider Foundation Rick Wilson P.O. Box 6010, San Clemente, CA 92674 (949) 492‐8170 rwilson@surfrider.org

Katie Day kday@surfrider.org

Mandy Sackett Mandy Sackett <msackett@surfrider.org>

Transition Laguna Beach 1215 Bluebird Canyon Dr. Laguna Beach, CA 92561 emailed for number ecolagunabeach@gmail.com

Trout Unlimited Robert Blankenship P.O. Box 1977, Costa Mesa, CA 92628 (703) 522‐0500
bob@hremcleanup.com; 

SouthCoastTU@gmail.com

Trout Unlimited George Sutherland 419 Via Presa, San Clemente, CA  92672 (703)522‐0500 scgsland@gmail.com

Wyland Foundation Greg Stone 6b Macon, Irvine, CA 92620 (949) 643‐7070 info@wylandfoundation.org
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Interested Parties

NAME ADDRESS EMAIL PHONE 

Robert Campbell 33231 Mesa Vista Drive, Dana Point, CA 92629 rsbobcamp@aol.com

Richard Ciampa 25582 Mainsail Way,  Dana Point, CA 92629 rciampa@cox.net

Pam Enqille 33701 Surfside Dana Point, CA 92629 pabenqelke@gmail.com

Richard Gardner capopalm@hotmail.com

Catherine Gick 27045 Mill Pond Road, Capistrano Beach, CA 92624 geoplex@earthlink.net

Dennis Heider 34112 Bedford Lane, Dana Point, CA 92629 dheider@heiderinspection.com 909‐673‐0292

Jim Mahaney Mahaney.jim@sbcglobal.net

Jan Mestion jan@citysun.com

George Miller 24005 Atun, Dana Point, CA 92629 papageo13@aol.com

Bobby Young by4golden@yahoo.com

Matt Allaire 24911 Sea Aire, Dana Point, CA 92629 mallaire2112@gmail.com

Jonelle Malloy 33112 Palo Alto Street, Dana Point 92629 jonelle1malloy@gmail.com

Irene Bowie 31582 Wildwood Rd, Laguna Beach CA 92651 huladog1@earthlink.net

Ray Hiemstra ray@coastkeeper.org

Kaye Romo 24351 La Cresta Drive, Dana Point, CA 

Bob Oakley bob_oakley@msn.com
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  NOA and Public Meeting Notice 

Proof of Publication 

- Orange County Register 

- Dana Point Times  
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AFFIDAVIT OF PUBLICATION    

 
          STATE OF CALIFORNIA,  ) 

                                                         ) ss. 

          County of Orange                  ) 

 
I am a citizen of the United States and a resident 

of the County aforesaid; I am over the age of 

eighteen years, and not a party to or interested in 

the above entitled matter. I am the principal clerk 

of The Orange County Register, a newspaper 

of general circulation, published in the city of 

Santa Ana, County of Orange, and which news-

paper has been adjudged to be a newspaper of 

general circulation by the Superior Court of the 

County of Orange, State of California, under the 

date of November 19, 1905, Case No. A-21046, 

that the notice, of which the annexed is a true 

printed copy, has been published in each regular 

and entire issue of said newspaper and not in any 

supplement thereof on the following dates, to 

wit: 

May 24, 2018 

 

“I certify (or declare) under the penalty of 

perjury under the laws of the State of California 

that the foregoing is true and correct”: 

Executed at Santa Ana, Orange County, 

California, on 

 

Date:    May 24, 2018 

 

 

 
 

_______________________________                             

Signature:  Sandra Campos 

 

The Orange County Register 

2190 S. Towne Centre Place 

Anaheim, CA 92806 

(714) 796-2209 

 

 

 

 

 

 

PROOF OF PUBLICATION 

________________________________ 
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Page 7

EYE ON DP

Dana Point Times May 25-31, 2018

DOUG APPLEGATE, Democrat  
• Has vowed to work with 

federal legislators to remove 
spent nuclear waste from San 
Onofre Nuclear Generating 

Station 
• Wants to bring more power back to 

Congress to approve U.S. military engag-
ing in combat missions and wars 

• Is in favor of having 100 percent 
renewable energy in the U.S. in the next 
10 years 

• Advocates for a single-payer health 
care system 

JOSHUA SCHOONOVER, 
Republican 

• Vows to help keep the 
ocean and environment clean 
by providing incentives to 

businesses to use sustainable materials 
and waste removal practices 

• Wants to decrease the cost of health 
care 

• Advocates to fix illegal immigration 
problems 

• Wants to remove cannabis from 
the Drug Enforcement Administration’s 
schedule of illegal drugs 

MIKE SCHMITT, Republican
• Advocates for health care 

reform to repeal the Afford-
able Care Act, return control 
to patients and doctors 

• Opposes offshore drilling by 2024 off 
U.S. coasts 

• Supports gun rights and is a “strong” 
proponent of the Second Amendment 

• Advocates immigration policies to ac-
cept based on merit and skill sets 

DANIELLE ST. JOHN, Green 
• Is in favor of bringing 

harmonizing discussions to 
Congress in an effort to make 
collaborative legislation 

• Wants to drive a “cooperative 
economy” that is accountable for all mem-
bers, eliminating any kind of greed in the 
marketplace

• Advocates for a complete reform of 
the U.S. education system, increasing 
teachers’ salaries and better physical 
health and creative curriculum 

• Advocates for gun laws that allow 
responsible ownership 

ROCKY J. CHÁVEZ, 
Republican 

• Wants to scale back fed-
eral regulations and interven-
tion into business to create 

an easier market on small businesses and 
industry 

• Advocates creating programs to crack 
down on human trafficking and other 
violent felony-level crimes 

• Has stayed neutral on federal and 
state gun-reform policies 

• Favors creating a stronger national 
defense 

DIANE L. HARKEY, Republican 
• Wants to make changes 

to the federal tax code
• Advocates for strengthen-

ing California’s resources of 
water, power and transportation 

• Is in favor of reducing the national 
deficit by cutting federal spending 

• Supports stronger national defense 

JOSHUA L. HANCOCK, 
Libertarian 

• Seeks to address the 
growing homeless popula-
tions in California and U.S. 

• Supports increasing funding for U.S. 
border security 

• Wants to dramatically cut federal 
spending to decrease the national debt 

• Supports responsible gun ownership, 
would not ban assault rifles 

BRIAN MARYOTT, Republican
• Wants more national 

security measures in place; 
would vote to authorize more 
authority to the president to 

engage in foreign conflicts, such as with 
North Korea

• Does not support off-shore oil drilling, 
advocates for environmental protection, 
but wants a balance of responsibility  

• Favors repealing the Affordable Care 
Act 

• Opposes California’s “Sanctuary 
State” laws  

JORDAN P. MILLS, Peace and 
Freedom 

• Opposes the Trump ad-
ministration’s proposed wall 
along the Mexican border as 

well as deportations  
• Is in favor of outlawing high-caliber 

rifles for public purchase; opposes all war
• Supports pro-choice policies for 

women 
• Wants to strengthen Social Security 

and social services 

DAVID MEDWAY, Republican 
• Aims to lower the na-

tional debt 
• Favors affordable health 

care across the spectrum 
• Is a pro-choice candidate and is pro 

women’s rights to access health care 
services 

• Wants to find “innovative” solutions to 
stop gun violence 

CRAIG A. NORDAL, 
Republican 

• Supports the Trump ad-
ministration’s plan to increase 
offshore oil drilling by 2024 in 

an effort to boost U.S. trade status 
• Advocates for a more Christian-based 

Legislature, religious freedom and liberty 
• Is in favor of overturning Roe V. Wade 
• Supports building and completing a 

wall along the Mexican border 
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Kimley-Horn and Associates, Inc. 
 3880 Lemon Street, Suite 420 

Riverside, CA 92501  

DOHENY OCEAN 
DESALINATION PROJECT 
AMENDED 
Notice of Availability and Public Meeting Notice 

Affidavit of Distribution 
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  AMENDED NOA and Public Meeting Notice 

 

Table of Contents 

 

• Affidavit of Distribution 

• AMENDED NOA and Public Meeting Notice Posting 

o Orange County Clerk Filing Copy 

o San Diego County Clerk Filing Copy 

o Los Angeles County Clerk Filing Copy 

o San Bernardino County Clerk Filing Copy 

o Riverside County Clerk Filing Copy 

• Transmittal Letters 

o General 

o State Clearinghouse 

• Distribution Lists 

o Government Agencies 

o Non-Government Organizations 

o Interested Parties 

• Proof of Publication 

o Orange County Register 

o Dana Point Times 
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  AMENDED NOA and Public Meeting Notice 

 

Affidavit of Distribution 
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kimley-horn.com 3880 Lemon Street, Suite 420, Riverside, CA 92501 951-543-9868 

 

AFFIDAVIT OF MAILING 

Date: June 6, 2018 

Subject: Doheny Ocean Desalination Project Amended NOA and Public Meeting Notice 

 
Note:  Due to a digital file error which occurred on CDs distributed on May 23rd, this amended 

version was distributed to ensure all parties were properly notified and received all materials 

related to the project and details. 

 

 
AFFIDAVIT OF POSTING 

I, Amanda McCallum, do hereby certify that a copy of the attached Notice of Availability and Public 
Meeting Notice was posted at the City of Dana Point Public Library, 33841 Niguel Road, Dana Point, 
CA 92629, the South Coast Water District, 31592 West Street, Laguna Beach, CA 92651, and with the 
County Clerks for Orange, Los Angeles, San Diego, San Bernardino, and Riverside Counties, on 
June 6, 2018.  I declare under penalty of perjury that the foregoing is true and correct. 

____________________________________ 
Amanda McCallum 
Kimley-Horn and Associates 

 

AFFIDAVIT OF MAILING 

I, Amanda McCallum, do hereby certify that a copy of the attached Notice of Availability and Public 
Meeting Notice was mailed via USPS or sent via FedEx to each and every person on the attached 
distribution lists on June 6, 2018.  Copies of the NOA distribution lists are attached.  FedEx delivery 
receipts are on file.  I declare under penalty of perjury that the foregoing is true and correct. 

____________________________________ 
Amanda McCallum 
Kimley-Horn and Associates 

 

AFFIDAVIT OF NEWSPAPER PUBLICATION 

I, Amanda McCallum, do hereby certify that a copy of the attached Notice of Availability and Public 
Meeting Notice was published in the OC Register on June 6, 2018 and the Dana Point Times on 
June 8, 2018.  I declare under penalty of perjury that the foregoing is true and correct. 

____________________________________ 
Amanda McCallum 
Kimley-Horn and Associates 
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  AMENDED NOA and Public Meeting Notice 

AMENDED NOA and Public Meeting Notice Posting 

- Orange County Clerk Filing Copy 

- San Diego County Clerk Filing Copy 

- Los Angeles County Clerk Filing Copy 

- San Bernardino County Clerk Filing Copy 

- Riverside County Clerk Filing Copy 
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  AMENDED NOA and Public Meeting Notice 

Transmittal Letters 

- General 

- State Clearinghouse  
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  AMENDED NOA and Public Meeting Notice 

Distribution Lists 

- Government Agencies 

- Non-Government Organizations 

- Interested Parties 
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Government Agencies

Organization Attention Address Phone Number Email

FEDERAL

NOAA National Marine Fisheries Services Bryant Chesney  501 West Ocean Blvd. Suite 4200                                            Long Beach, CA 90802
562‐980‐4000 562‐980‐

4197

bryant.chesney@noaa.gov          

Eric.Chavez@noaa.gov

NOAA National Marine Fisheries Services Anthony P. Spina 501 West Ocean Blvd. Suite 4200                                            Long Beach, CA 90802

U.S. Army Corps of Engineers Regulatory Permitting‐Orange County

U.S. Army Corps of Engineers

915 Wilshire Boulevard Suite 930 

LOS ANGELES, CA 90017

 213‐452‐3417

U.S. Army Corps of Engineers

Therese O'Rourke‐Bradford

ACOE, Carlsbad Field Office  5900 La Place Court, Carlsbad, California, 92008 therese.o.bradford@usace.army.mil 

U.S. Army Corps of Engineers
Cori Farrar

ACOE Carlsbad Field Office
5900 La Place Court, Carlsbad, California, 92008 Corice.J.Farrar@usace.army.mil

U.S. Fish & Wildlife Service, Region 8 Environmental Services, April Evenas Federal Building 2800 Cottage Way, Room W‐2606               Sacramento, CA  95825 916‐414‐6464
april_evans@usace.army.mil

stephen.M.Estes@usace.army.mil

Federal Emergency Mangement Agency CEQA Review 1111 Broadway, Suite 1200, Oakland, CA 94607‐4052

STATE

California Coastal Commission Tom Luster 45 Fremont St #1900, San Francisco, CA 94105 (415) 904‐5248 tluster@coastal.ca.gov

California Coastal Commission, South Coast District 

Office
Karl Schwing, South Coast District Manager

South Coast Area Office

200 Oceangate, Suite 1000

Long Beach, California 90802‐4302

562‐590‐5071 Karl.Schwing@coastal.ca.gov

California Coastal Commission, South Coast District 

Office
Deborah Lee

South Coast Area Office

200 Oceangate, Suite 1000

Long Beach, California 90802‐4302

DLee@coastal.ca.gov

California Department of Fish & Wildlife Bill Paznokas
4949 Viewridge Avenue

San Diego, CA 92123
(858) 467‐4218

William.Paznokas@wildlife.ca.gov

WPaznokas@dfg.ca.gov

California Department of Fish & Wildlife Jennifer Edwards
3883 Ruffin Rd.

San Diego, CA 92123
858‐467‐2717 jennifer.edwards@wildlife.ca.gov

California Department of Fish & Wildlife Jennifer Turner
3883 Ruffin Rd.

San Diego, CA 92123
Jennifer.Turner@wildlife.ca.gov 

California Department of Fish & Wildlife Loni Adams, Marine Environmental Scientist
3883 Ruffin Rd.

San Diego, CA 92123
858‐627‐3985  loni.adams@wildlife.ca.gov

California Department of Fish & Wildlife, South 

Coast Region
Ed Pert, Regional Manager

3883 Ruffin Rd.

San Diego, CA 92123
858‐467‐4201 epert@dfg.ca.gov

California Department of Parks and Recreation, 

Orange Coast District
Steve Scott 3030 Avenida del Presidente San Clemente, CA 92672 949‐492‐0802 sscott@parks.ca.gov

California Department of Transportation (Caltrans), 

Division 12
Maureen El Harake, Branch Chief 3347 Michelson Dr. Suite 100 Irvine, CA 92612 949‐724‐2000 Maureen.el.harake@dot.ca.gov

Yatman Kwan

California Department of Water Resources
Richard Mills, Section Chief, Water Recycling and 

Desalination
901 P Street, Room 313A , Third Floor. Sacramento, CA 94236‐0001 (916) 651‐0715 richard.mills@water.ca.gov

California Natural Resources Agency Amy Vierra, Deputy Director, Ocean Protection Council
1416 Ninth Street, Suite 1311

Sacramento, CA 95814
Amy.Vierra@resources.ca.gov 

California Public Utilities Commission
Chi Cheung To, P.E.

Utilities Engineer

 505 Van Ness Ave

San Francisco, CA 94102
213.576.5766 cct@cpuc.ca.gov

California State Parks Rich Haydon, State Park Superintendent 3030 Avenida del Presidente San Clemente, CA 92672 949‐366‐4895
rhaydon@parks.ca.gov; 

rich.haydon@parks.ca.gov

California State Parks, Orange County District James Newland, Park and Recreation Specialist 3030 Avenida del Presidente San Clemente, CA 92672 949‐607‐9510 james.newlandd@parks.ca.gov

California Toxic Substances Control Department 5796 Corporate Ave, Cypress, CA 90630

Native American Heritage Commission Gayle Totton, Associate Analyst 1550 Harbor Blvd, Suite 100    West Sacramento, CA  95691 916‐373‐3710 nahc@nahc.ca.gov

Regional Water Quality Control Board, San Diego David Gibson, Executive Officer
2375 Northside Drive, Suite 100

San Diego, CA 92108‐2700
619‐516‐1990 David.Gibson@waterboards.ca.gov

Regional Water Quality Control Board, San Diego Ben Neill, Brandi Outwin‐Beals
2375 Northside Drive, Suite 100

San Diego, CA 92108‐2700
(619) 521‐3376

Ben.Neill@waterboards.ca.gov; Brandi.Outwin‐

Beals@waterboards.ca.gov

Southern California Regional Rail Authority 2703 Melbourne Ave, Pomona, CA 91767

State Clearinghouse Scott Morgan, Director
1400 Tenth Street, PO Box 3044

Sacramento, CA  95812‐3044
916‐445‐0613 Scott.Morgan@opr.ca.gov

State Lands Commission Cy Oggins, Chief, Environmental Planning and Management  100 Howe Avenue, Suite 100  South Sacramento, CA 95825 916‐574‐1900 cy.oggins@slc.ca.gov

State Lands Commission Eric Gillies 100 Howe Avenue, Suite 100  South Sacramento, CA 95825   eric.gillies@slc.ca.gov

State Lands Commission Alexandra Borack 100 Howe Avenue, Suite 100  South Sacramento, CA 95825 Alexandra.Borack@slc.ca.gov

State Office of Historic Preservation CEQA Notice 1725 23rd Street, Suite 100  Sacramento, CA 95816 916‐445‐7000

State Water Resources Control Board Daniel Ellis
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815

 

Daniel.Ellis@waterboards.ca.gov

State Water Resources Control Board Scott Seyfried
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
Scott.Seyfried@waterboards.ca.gov

State Water Resources Control Board Claire Waggoner and  Kimberly Tenggardjaja
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
(916) 341‐5858

Claire.Waggoner@waterboards.ca.gov 

Kimberly.Tenggardjaja@waterboards.ca.gov

State Water Resources Control Board Mariela Carpio Obeso, Chief, Ocean Standards Unit
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
MarielaPaz.Carpio‐Obeso@waterboards.ca.gov

State Water Resources Control Board ‐  Division of 

Drinking Water
Oliver Pacifico

605 West Santa Ana Blvd, Building #28, Room 325

Santa Ana CA 92701
(714) 558‐4410 oliver.pacifico@waterboards.ca.gov

State Water Resources Control Board ‐ Drinking 

Water Revolving Fund
James Garrett

1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
James.Garrett@waterboards.ca.gov

State Water Resources Control Board Carol Atkins
1001 I Street ‐ P.O. Box 2815

Sacramento, CA 95812‐2815
Carol.Atkins@Waterboards.ca.gov

LOCAL

California Air Resources Board CEQA Notice P.O. Box 2815  Sacramento, CA 95812

Capistrano Bay District  35000 Beach Road, Capistrano Beach, CA 92624 9149‐496‐6576 drussell@capobay.org
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Government Agencies

Organization Attention Address Phone Number Email

City of Brea, Water Division CEQA Notice One Civic Center Circle Brea, CA 92821 714‐990‐7687

City of Buena Park, Water Services CEQA Notice 6650 Beach Blvd. Buena Park, CA 90620 714‐562‐3721

City of Dana Point, Community Development
CEQA Notice c/o Ursula Luna, Community Development 

Director
33282 Golden Lantern Dana Point, CA 92629 949‐248‐3567

mschneider@danapoint.org

uluna@danapoint.org

msinacori@danapoint.org  

City of Dana Point, City Council Richard Viczorek, Mayor 33282 Golden Lantern, Dana Point, CA 92629 (949) 248‐3500 rviczorek@danapoint.org 

City of Dana Point Matt Schneider, Planning Manager 33282 Golden Lantern Dana Point, CA 92629 949 248 3560

City of Dana Point Matt Sinacori, Public Works Director 33282 Golden Lantern Dana Point, CA 92629 949 248 3574

City of Fountain Valley, Water Department CEQA Notice 18240 Ward Street Fountain Valley, CA 92708 714‐593‐4420

City of Garden Grove, Water Services CEQA Notice 13802 Newhope Street Garden Grove, CA 92843 714‐741‐5395

City of Huntington Beach, Water Division CEQA Notice 19001 Huntington St. Huntington Beach, CA 92648 714‐536‐5431

City of La Habra, Water/Sewer Division CEQA Notice 621 W Lambert Road La Habra, CA 90633 562‐383‐4170

City of La Palma, Water Division CEQA Notice 7822 Walker Street La Palma, CA 90623 714‐690‐3310

City of Laguna Beach IGR/CEQA Review 505 Forest Avenue, Laguna Beach, CA 92651

City of Laguna Niguel IGR/CEQA Review 30111 Crown Valley Parkway, Laguna Niguel, CA 92677

City of Newport Beach, Public Works CEQA Notice 100 Civic Center Drive, Bay 2D Newport Beach, CA 92660 949‐644‐3330

City of Orange, Public Works Water Service, CEQA Notice 189 S. Water Street Orange, CA 92866 714‐288‐2475

City of San Clemente IGR/CEQA Review 910 Calle Negocio # 100, San Clemente, CA 92673

City of San Clemente, Utilities Services CEQA Notice 100 Avenida Presidio 3, San Clemente, CA 92672 949‐361‐8200

City of San Juan Capistrano IGR/CEQA Review 32400 Paseo Adelanto, San Juan Capistrano, CA 92675 lmaravilla@planning.lacounty.gov

City of San Juan Capistrano, Utilities Department Steve May, Public Works and Utilities Director 32400 Paseo Adelanto, San Juan Capistrano, CA 92675 949‐234‐4400

City of Seal Beach, Public Works Department Administrative & Engineering Division, CEQA Notice 211 8th Street Seal Beach, CA 90740 562‐631‐2527

City of Tustin, Water Operations CEQA Notice 300 Centennial Way, Tustin, CA 92780 714‐573‐3000

City of Westminster, Water Division CEQA Notice 8200 Westminster Blvd.  Westminster, CA 92683 714‐895‐2876

County of Los Angeles IGR/CEQA Review 320 W Temple St, Los Angeles, CA 90012 kristi lovelady

County of Orange Planning CEQA Notice 300 N. Flower St. Santa Ana, CA 92702 (714) 667‐8845 chris.uzodiribe@ocpw.ocgov.com

County of Riverside IGR/CEQA Review, Wendel Bugtai 4080 Lemon St. Riverside, CA 92501

County of San Bernardino IGR/CEQA Review, Tom Hudson 385 N Arrowhead Ave, San Bernardino, CA 92415 Tom.Hudson@lus.sbcounty.gov

County of San Diego IGR/CEQA Review, Marc Cass 5510 Overland Ave, San Diego, CA 92123 Marc.Cass@sdcounty.ca.gov

East Orange County Water District Lisa Ohlund, General Manager 185 N. McPherson Road Orange, CA 92869 2451  714‐538‐5815 lohlund@eocwd.com

El Toro Water District CEQA Notice‐Dennis Cafferty Los Alisos Blvd. Lake Forest, CA 92630  949‐837‐7050 dcafferty@etwd.com

Emerald Bay Service District Michael Dunbar, General Manager 600 Emerald Bay Laguna Beach, CA 92651 949‐494‐8571 mdunbar@ebservicedistrict.com

Golden State Water Company, West Orange County 

District
Dino Orbiso 1920 West Corporate Way Anaheim, CA 92801 714‐535‐8010 Dino.orbiso@gswater.com

Irvine Ranch Water District Jo Ann Corey 15600 Sand Canyon Ave. Irvine, CA 92619‐7000 949‐453‐5300 corey@irwd.com

Laguna Beach County Water District CEQA Notice ‐ David Youngblood 306 Third Street Laguna Beach, CA 92651 949‐494‐1041 dyoungblood@lbcwd.org

Mesa Water District CEQA Notice 1965 Placentia Ave. Costa Mesa, CA 92627 949‐631‐1200

MetroLink Christos Sourmelis One Gateway Plaza, 12th Floor, Los Angeles, CA 90012 909.392.8463 sourmelisc@scrra.net

MetroLink Ron Mathieu One Gateway Plaza, 12th Floor, Los Angeles, CA 90012

Metropolitan Water District  Dee Bradshaw
700 North Alameda Street

Los Angeles, CA  90012
(213) 217‐6028 VBradshaw@mwdh2o.com

Metropolitan Water District  Warren Teitz
700 North Alameda Street

Los Angeles, CA  90012
(213) 217‐7418 wteitz@mwdh2o.com

Moulton Niguel Water District Matt Collings, Asst. General Manager 27500 La Paz Road Laguna Niguel, CA 92677 949‐448‐4032 mcollings@mnwd.com

Municipal Water District of Orange County Karl Seckel, Assistant Manager 18700 Ward Street Fountain Valley, CA 92708 714‐963‐3058 kseckel@mwdoc.com

Orange County Board of Supervisors Supervisor Lisa Bartlett
34145 Pacific Coast Highway, Suite 710

 Dana Point, Ca 92629
949‐232‐8882 Info@lisaforsupervisor.com

Orange County Board of Supervisors 333 W. Santa Ana Blvd., Santa Ana, CA 92701

Orange County Transportation Authority CEQA Notice 550 S. Main Street  Orange, CA 92868 dphu@octa.net

Orange County Flood Control District Ariel Corpuz
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
ariel.corpuz@ocpw.ocgov.com

Orange County Health Care Agency Anna Peters 405 W. Fifth Street Santa Ana, CA 92701 714‐834‐5150 apeters@ochca.com

Orange County Public Works Robert McLean
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
Robert.McLean@ocpw.ocgov.com

Orange County Public Works Penny Lew
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐3990 Penny.Lew@ocpw.ocgov.com

Orange County Public Works  James Tyler
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐667‐3210 James.Tyler@ocpw.ocgov.com

Orange County Public Works Jeff Dickman
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
jeff.dickman@ocpw.ocgov.com

Orange County Public Works William Fegley
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
949‐923‐2289 william.fegley@ocparks.com

Orange County Public Works James Volz
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐3904 james.volz@ocpw.ocgov.com

Orange County Public Works  Andy Ngo
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐726‐4297 andy.ngo@ocpw.ocgov.com

Orange County Public Works Duc Nguyen
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐955‐0676 duc.nguyen@ocpw.ocgov.com

Orange County Public Works Richard Vuong
300 N. Flower Street, Suite 716

Santa Ana, CA 92703

Orange County Public Works Laree Alonso
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐9649 Laree.alonso@ocpw.ocgov.com 

Orange County Public Works Nardy Khan
300 N. Flower Street, Suite 716

Santa Ana, CA 92703
714‐647‐3906 nardy.khan@ocpw.ocgov.com

Orange County Parks Susan Brodeur
13042 Old Myford Rd. 

Irvine, CA 92602
949‐585‐6448 susan.brodeur@ocparks.com

Orange County Parks Kory McCain
13042 Old Myford Rd. 

Irvine, CA 92602
714‐856‐5772 kory.mccain@ocparks.com
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Government Agencies

Organization Attention Address Phone Number Email

Orange County Parks Eric E. Hull
13043 Old Myford Rd. 

Irvine, CA 92602

Orange County Parks Tom Townsend
13042 Old Myford Rd. 

Irvine, CA 92602
949‐923‐3747 tom.townsend@ocparks.com

Orange County Water District CEQA Notice 18700 Ward St. Fountain Valley, CA 92708 714‐378‐3200 chris.uzodiribe@ocpw.ocgov.com

San Diego Gas and Electric 662 Camino de Los Mares, San Clemente, CA 

San Juan Basin Authority
Daniel Ferons‐c/o 

Santa Margarita Water District

26111 Antonio Parkway

Rancho Santa Margarita, CA 92688
949‐459‐6400

Norris Brandt 

Santa Margarita Water District Dan Ferons, Don Bunts 26111 Antonio Parkway, Rancho Santa Margarita, CA 92688 949‐459‐6400 danf@smwd.com; donb@smwd.com

Serrano Water District CEQA Notice 18021 East Lincoln Street Villa Park, CA 92861 714‐538‐0079

South Orange County Wastewater Authority Amber Baylor
34156 Del Obispo Street

Dana Point, CA 92629
949‐234‐5400 abaylor@socwa.com

South Orange County Wastewater Authority Jim Burror
34156 Del Obispo Street

Dana Point, CA 92629
949‐234‐5400 jburror@socwa.com

South Coast Air Quality Management District Jillian Wong, Program Supervisor 21865 East Copley Drive Diamond Bar, CA 91765‐4178 909‐396‐2000 jcheng@aqmd.gov

Lijin Sun 

South Orange County Wastewater Authority Betty Burnett, General Manager 34156 Del Obispo St. Dana Point, CA 92629 949‐234‐5400 bburnett@socwa.com

Southern California Association of Governments  Attn: Intergovernmental Review 900 Wilshire Blvd, 17th floor,  Los Angeles, California 90017 (213) 236‐1800 sunl@scag.ca.gov

Trabuco Canyon Water District CEQA Notice 32003 Dove Canyon Drive Trabuco Canyon, CA 92679 949‐858‐0277

Yorba Linda Water District CEQA Notice 1717 East Miraloma Ave. Placentia, CA 92870 714‐777‐3018

TRIBES

Juaneno Band of Mission Indians Acjachemen NationMatias Belardes, Chairperson 32161 Avenida Los Amigos, San Juan Capistrano, CA 92675
949‐293‐8522

949‐444‐4340

Juaneno Band of Mission Indians Acjachemen NationJoyce Perry, Tribal Manager 4955 Paseo Segovia, Irvine, CA 92612 949‐293‐8522 kaamalam@gmail.com

Juaneno Band of Mission Indians Acjachemen NationTeresa Romero, Chairwoman 31411‐A La Matanza Street, San Juan Capistrano, CA 92675
949‐488‐3484

530‐354‐5876

Juaneno Band of Mission Indians Sonia Johnston, Tribal Chairperson P.O. Box 25628, Santa Ana, CA 92799 sonia.johnston@sbcglobal.net 

San Gabriel Band of Mission Indians Anthony Morales, Chief P.O. Box 693 San Gabriel, CA 91778 626‐483‐3564 GTTribalcouncil@aol.com
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Non‐Government Agencies

NAME CONTACT ADDRESS PHONE  EMAIL

California Coastal Protection Network Susan Jordan Po Box 30290, Santa Barbara, CA 93130 (805) 637‐3037 left a message 

California Coastkeeper Alliance Sara Aminzadeh 156 Second Street, San Francisco, CA 94105 (415) 794‐8422 sara@cacoastkeeper.org

California Union for Reliable Energy (CURE) Sheila Sannadan 601 Gateway Boulevard, Suite 1000, South San Francisco CA 94080 650‐589‐1660 ssannadan@adambroadwell.com

California Union for Reliable Energy (CURE) Alisha C. Pember 601 Gateway Boulevard, Suite 1000, South San Francisco CA 94080 650‐589‐1660 apember@adamsbroadwell.com

California Union for Reliable Energy (CURE) Linda T. Sobczynski  601 Gateway Boulevard, Suite 1000, South San Francisco CA 94080 650‐589‐1660 lsobczynski@adamsbroadwell.com

Capo Bay CSD Don Russell 35000 Beach Rd, Capistrano Beach, CA 92624 drussell@capobay.org

Capo Cares capocares@gmail.com

Center for Biological Diversity Ilene Anderson 660 S. Figueroa St., Suite 1000,  Los Angeles, CA 90017 (323) 654‐5943 ianderson@biologicaldiversity.org

Clean Water Now! Roger Von Butow
P.O. Box 4711, Laguna Beach CA 92652

2796 Victoria Drive "B", Laguna Beach, CA 92651
(949) 280‐2225

info@clean‐water‐now.org; 

rogerbutow@me.com

Coastal Environmental Rights Foundation Monika Whisenhunt 1140 South Coast Hwy 101, Encinitas, CA 92024 (760) 942‐8505 monika@coastlawgroup.com

Dana Point Headlands Conservancy 34681 Calle Paso Robles, Capo Beach, CA 92624 (949) 248‐3527 left a message

Dana Point Library 33841 Niguel Road, Dana Point, CA 92629

Doheny Longboard Surfing Association P.O. Box 664, Dana Point, CA 92629 949‐413‐6250 no email, for inquiries only

Earth Resource Foundation Stephanie Barger, Executive Dir.  1706 Newport Blvd. Ste. B, Costa Mesa, CA 95627 (949) 645‐5163 stephanie.barger@earthresource.org

Ecology Center Meg Hiesinger 32701 Alipaz St., San Juan Capistrano, CA 92675 (949) 443‐4223 meg@theecologycenter.org

Endangered Habitats League Dan Silver 8424 Santa Monica Blvd., Ste. A 592, Los Angeles, CA 90069 (213) 804‐2750 dsilverla@me.com

Heal the Bay Rita Kampalath 1444 9th St. Santa Monica, CA 90401 (310) 451‐1500 rkampalath@healthebay.org

Laguna Ocean Foundation P.O. Box 5247 Laguna Beach, CA 92652 no phone number lagunaoceanfoundation@gmail.com

Marlborough Seaside Villas, Homeowners Association Lazar Skundric, Vice President 910 Calle Negocio, Suite 200 San Clemente, CA 92763 949‐661‐7767

MetroLink Christos Sourmelis One Gateway Plaza , 12th Floor, Los Angeles, CA 90012

Mi Ocean Patrick Fuscoe 16795 Von Karman Ave, Ste 100, Irvine, CA 92606 (949) 271‐4386 left a message

Natural Resources Defense Council Joe Geever 1314 Second St., Santa Monica, CA 90401 (310) 434‐2300 nrdcinfo@nrdc.org

Orange County Coastkeeper Colin Kelly, Senior Staff Attorney 3151 Airway Ave. Suite F‐110, Costa Mesa, CA 92626 (714) 850‐1965 colin@coastkeeper.org 

Pacific Marine Mammal Center 20612 Laguna Canyon Rd, Laguna Beach, CA 92651 (949) 494‐3050 info@pacificmmc.org

Planning and Conservation League Jonas Minton 1107 9th St., Ste. 901, Sacramento, CA 95814 (916) 822‐5631 pclmail@pcl.org

Residents for Responsible Desalination  Dave Hamilton P.O. Box 5422, Huntington Beach, CA 92615‐5422 de.hamilton@verizon.net

Residents for Responsible Desalination ‐ Huntington Beach Don Shultz 21352 Yarmouth Ln, Huntington Beach, CA 92646 (714) 840‐8901 info@r4rd.org

San Clemente Green Bill Hart 2837 Penasco, San Clemente, CA 92673 emailed for number bill@sanclementegreen.org

Sea and Sage Audubon Society Dr. Victor Leipzig Audubon House, 5 Riparian View, Irvine, CA 92612 (714) 848‐5394 vicleipzig@aol.com

Sierra Club Penny Elia 3435 Wilshire Blvd. Ste. 660, Los Angeles, CA 90010 (213) 387‐4287 greenp1@cox.net

Soto Resources Me Joey Soto  joey@sotoresources.com

South Laguna Civic Association Greg O'Loughlin 31558 Eagle Rock Way, Laguna Beach, CA 92651 (949) 415‐1312 GregO@SouthLaguna.org

South Orange County Economic Coalition 27758 Santa Margarita Parkway #378  Mission Viejo, CA 92691  949.600.5470 brian@communicationslab.com

Southern California Coastal Water Research Project Dr. Stephen Weisberg, Executive Dir. 3535 Harbor Blvd., Costa Mesa, CA 92626 (714) 755‐3200 christinas@sccwrp.org

Southern California Watershed Alliance, Desal Response Group Aubrey Bettencourt PO Box 1267, Hanford, CA 93232 (559) 816‐8691 aubrey@californiawateralliance.org

Surfrider Foundation Rick Wilson P.O. Box 6010, San Clemente, CA 92674 (949) 492‐8170 rwilson@surfrider.org

Katie Day kday@surfrider.org

Mandy Sackett Mandy Sackett <msackett@surfrider.org>

Transition Laguna Beach 1215 Bluebird Canyon Dr. Laguna Beach, CA 92561 emailed for number ecolagunabeach@gmail.com

Trout Unlimited Robert Blankenship P.O. Box 1977, Costa Mesa, CA 92628 (703) 522‐0500
bob@hremcleanup.com; 

SouthCoastTU@gmail.com

Trout Unlimited George Sutherland 419 Via Presa, San Clemente, CA  92672 (703)522‐0500 scgsland@gmail.com

Wyland Foundation Greg Stone 6b Macon, Irvine, CA 92620 (949) 643‐7070 info@wylandfoundation.org
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Interested Parties

NAME ADDRESS EMAIL PHONE 

Robert Campbell 33231 Mesa Vista Drive, Dana Point, CA 92629 rsbobcamp@aol.com

Richard Ciampa 25582 Mainsail Way,  Dana Point, CA 92629 rciampa@cox.net

Pam Enqille 33701 Surfside Dana Point, CA 92629 pabenqelke@gmail.com

Richard Gardner capopalm@hotmail.com

Catherine Gick 27045 Mill Pond Road, Capistrano Beach, CA 92624 geoplex@earthlink.net

Dennis Heider 34112 Bedford Lane, Dana Point, CA 92629 dheider@heiderinspection.com 909‐673‐0292

Jim Mahaney Mahaney.jim@sbcglobal.net

Jan Mestion jan@citysun.com

George Miller 24005 Atun, Dana Point, CA 92629 papageo13@aol.com

Bobby Young by4golden@yahoo.com

Matt Allaire 24911 Sea Aire, Dana Point, CA 92629 mallaire2112@gmail.com

Jonelle Malloy 33112 Palo Alto Street, Dana Point 92629 jonelle1malloy@gmail.com

Irene Bowie 31582 Wildwood Rd, Laguna Beach CA 92651 huladog1@earthlink.net

Ray Hiemstra ray@coastkeeper.org

Kaye Romo 24351 La Cresta Drive, Dana Point, CA 

Bob Oakley bob_oakley@msn.com
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  Affidavit of Distribution 

 

Doheny Ocean Desalination Project  AMENDED NOA and Public Meeting Notice 

Proof of Publication 

- Orange County Register 

- Dana Point Times  
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Page 10 www.danapointtimes.com

(Cont. from page 8)

GETTING OUT

Monday | 11
KUNDALINI YOGA AND MEDITATION
8-9 a.m. Enjoy this ancient uplifting blend of 
spiritual and physical practice with Sukhmani, 
E-RYT. Kundalini Yoga incorporates physical 
movement to strengthen the nervous system 
and balance the glandular system as well as 
breathing techniques, meditation and the 
chanting of mantras to help process emotions 
and feelings, release stress, and help develop 
concentration and discipline of the mind. All 
levels are welcome and encouraged. Dona-
tion based – suggested $15. MindBody Well-
ness Club. 34207 Pacific Coast Hwy., Dana 
Point. www.dharmayogahouse.com. 

Tuesday | 12
OCEAN INSTITUTE DISTINGUISHED 
SPEAKER SERIES: DR. GEOFF SHESTER
6 p.m. Join the Ocean Institute in the Samueli 
Conference Center for The Nicholas Endow-
ment Distinguished Speaker Series with Dr. 
Geoff Shester. Dr. Geoff Shester is the senior 
scientist and California campaign director 
for Oceana, where he advocated for seafloor 
protection, including leading an expedition 
to gather footage and data on never-before-
seen seafloor habitats. Light appetizers and 
refreshments from Above All Catering is 
included in the ticket price. For persons over 
the age of 21, your ticket will include one 
adult beverage, and a cash bar will be avail-
able for additional beverages. Tickets are 
$10. The Ocean Institute. 24200 Dana Point 
Harbor Dr. www.ocean-institute.org. 

VETERANS OF FOREIGN WARS MEETING
6 p.m. All veterans who served in a combat 
zone are invited to attend their meeting on 
the second Tuesday of each month. Can-
nons Restaurant. 34344 Green Lantern, Dana 
Point. 949.248.1419. www.vfwpost9934.org.   

Wednesday | 13
DOHENY STATE BEACH VISITOR CENTER
10 a.m.-4 p.m. Join the volunteer team at 
the Doheny State Beach Visitor Center. 
It’s fun and easy. Open every day. If you 
have a few hours a month to come and 
welcome Doheny’s many visitors, contact 
Kathy at volunteer@dohenystatebeach.org 
or Vicki at vicki.wiker@parks.ca.gov. 

Thursday | 14
YAPPY HOUR
5 -8 p.m. Bark your calendar to join other 
canines and their companions to sniff and 
schmooze at Yappy Hour. Haute hounds 
enjoy lapping up libations, thanks to water 
in his favorite flavor – bacon, chicken, 
beef or vegan – while human guests relax 
with a glass of Mutt Lynch Unleashed 
Chardonnay, Merlot Over and Play Dead, 
Chateau d’Og Cabernet Sauvignon or a 
refreshing cocktail featuring Tito’s Vodka. 

Photo: Courtesy of Shannon Rae

On Stage at the Coach 
House: Shannon Rae

BY EMILY RASMUSSEN, DANA POINT TIMES

ocal country musician Shannon 
Rae, of San Clemente, is coming 
to The Coach House on Satur-

day, June 9, after recently releasing 
her second album Lucky 13.

Although Lucky 13 was released 
Friday, June 1, Rae’s performance 
at The Coach House will also be the 
official album release party. Rae’s 
music is described as country rock, 
“similar to Keith Urban, Shania Twain 
and Carrie Underwood,” according to 
a press release.

“It is my debut at The Coach House 
and I will be sharing the stage with 
The PettyBreakers, the No. 1 tribute 
band to Tom Petty,” Rae said. “I play 
for one hour with my band and will 
also perform ‘Stop Draggin My Heart 
Around’ with The PettyBreakers.”

Rae is accompanied by Dave Polich, 
producer, songwriter and keyboardist; 
Rick Gagliano with guitar and backing 
vocals; Ted Mentry on guitar; Rick 
Thibodeau on bass and backing vo-
cals; and Tony Scarbrough on drums.

The six-piece band brings a rockin’ 
high energy performance with tunes 
including “Both Guns Blazin’” and 
“Get Lucky” with Rae on lead vocals.

Rae has been a San Clemente resi-
dent for 16 years and also performs 
with her band 100 Proof. Tickets for 
The Coach House performance can 
be purchased directly through her 
website at www.shannonrae.com.  

The doors open for the show at 6 
p.m. and it starts at 8 p.m. on Sat-
urday, June 9 at The Coach House, 
located at 33157 Camino Capistrano. 
Tickets are $20 and can also be 
bought by calling 949.496.8930 or on-
line at www.thecoachhouse.com. DP

L

Beer and a selection of barbecue items 
are also available for purchase. Proceeds 
support The Veterans Initiative of Canine 
Companions for Independence. The Ritz-
Carlton, Laguna Niguel. One Ritz Carlton 
Dr., Dana Point. 949.240.2000. 
www.ritzcarlton.com.
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EXECUTIVE SUMMARY: 

This 2019 study, prepared in response to comments for the Final EIR, provides further 
analysis to amplify the Coastal Hazards Analysis prepared in 2017 for the Draft EIR of the 
Doheny Desalination Project (DDP). That earlier work is being amplified herein in response to a 
revision of the California Coastal Commission Sea Level Rise Policy Guidance document that 
was originally released in August 2015, (CCC, 2015), but has been updated in July 2018 with new 
sea level rise projections. In addition, there have been minor adjustments in the locations of a 
number of the well heads and pump stations being proposed for the Doheny Desalination Project. 
The following study accounts for these intervening changes in policy guidance and minor 
modifications to the project description.    

The primary analysis tool used in this study is the Coastal Evolution Model (CEM) 

developed at the Scripps Institution of Oceanography was used to evaluate Appendix-B 
requirements of the California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2015) for a sea level rise/coastal hazards analysis of the DDP. The Coastal Evolution 

Model is public domain and available from the University of California Digital Library at: http://

repositories.cdlib.org/sio/techreport/58/. The Coastal Evolution Model employs algorithms 

consistent with the U.S. Army Corps of Engineers Coastal Engineering Manual, (USACE, 2006), 

but employs the latest generation equilibrium beach profile algorithms from Jenkins and Inman 

(2006) that provide 3-dimensional predictive and mapping capability of the wave run-up field, 

beach erosion and shoreline recession under the effects of wave climate variability, climate cycles 

and sea level rise. The CEM input files were populated with National Ocean Survey digital 

bathymetry in the offshore domain; beach profiles sediment grain size measurements by the U.S. 
Army Corps of Engineers, Coastal Environments and Coastal Frontiers; long-term wave data from 

the Coastal Data Information Program; long-term ocean water level measurements by the National 

Oceanic and Atmospheric Administration (NOAA); and stream flow and sediment flux for the San 

Juan Creek from the United States Geological Survey (USGS) and the Federal Emergency 

Management Agency (FEMA). Sea level rise projections used in this study were based on the best 

fit equation from Appendix-B of the California Coastal Commission Sea Level Rise Policy 

Guidance document for a 50 year project planning horizon (year 2070) and for a critical 

infrastructure planning horizon (year 2100). Critical project infrastructure subject to potential 

flooding by extreme event waves or tsunami concurrent with extreme ocean water levels and sea 

level rise are placed at two sites, namely Doheny State Beach and Capistrano Beach Park (cf. 

Figure ES-1a & b). At the Doheny Beach site, five potential locations are being evaluated for 
vaulted well heads with submersible pumps, including: Well Head A, elevation 17 ft. NAVD, at 
33°27'44.38"N, 117°41'16.32"W; Well Head B, elevation 17 ft. NAVD, at  33°27'45.07"N, 117°

41'10.30"W; Well Head C, elevation 17 ft. NAVD at  33°27'45.12"N, 117°41'6.62"W; Well Head 

D, at elevation 18 ft. NAVD at 33°27'44.48"N, 117°40'55.30"W; and Well Head E, at elevation 

18 ft. NAVD at 33°27'42.45"N, 117°40'47.33"W; (see Figure ES-1a). Two additional vaulted well 

heads with submersible pumps are being evaluated at the Capistrano Beach site (Figure ES-1b), 

which includes: Well Head G, at elevation 18 ft. NAVD at 33°27'14.94"N, 117°

39'59.91"W; and Well Head H, at elevation 19 ft. NAVD at 33°27'13.17"N, 117°39'57.15"W. 

This study is based on sea level rise projections appearing in Appendix-G, Table G-11, of 

the recently updated California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2018). This document provides no specific guidance on the redline frequency for flooding 

or inundation. In the absence of such guidance we have adopted FEMA standards for flooding
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(a) 

(b) 

Figure ES-1: Critical shore-front infrastructure locations for the Doheny Desalination Project: a) 

Doheny State Beach site; and b) Capistrano Beach Park site
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Q

Q

Q

frequency and set redline planning frequency at the 100 year event (1% probability of 

recurrence). The 100 year wave event was the two day storm of 17-18 January, 1988, which 

produced deep water significant wave heights off Doheny State Beach reaching 15.5 ft., 

approaching the beach from 2700 with 14 second significant wave periods. An analysis of 

extremal total water levels, (TWL’s), based on the occurrence of extreme waves concurrent with 

extreme ocean water levels at present and at year 2100 sea levels, is summarized in Table ES-1a 

for structures at the Doheny Beach site and Table ES-1 b for the Capistrano Beach site. 

Inspection of Table ES-1a & b reveals that all the beach front well sites for the Doheny 

Desalination Project (Figure ES-1) are safe from flooding or inundation at present sea levels by 

extreme event waves concurrent with extreme ocean water levels for event return periods 

between 1 yr. and 100 yr. However, once we admit to 2100 sea level rise projections, a number 

of the beach front facilities for the Doheny Desalination Project will suffer some flooding and 

overtopping to varying degrees. 

For the low-range 2100 sea level projections, the three well sites on the north side of San 

Juan Creek (Well Heads A-C) and one of the wells at the Capistrano Beach site (Well Head G) 

will experience minor overtopping, even for a 1 year event if the beaches have been accreted by 

additional sands from water shed floods or still retain a built-out summer equilibrium beach 

profile, with overtopping rates of about (1yr) = 0.038 cfs per lineal ft. of shoreline. However, 

if a 100-yr total water level event occurs during the low-range projection of 2100 sea levels, then 

all of the well sites will be overtopped to varying degrees if the beaches remain in an accreted 

condition with elevated berms and steep beach slopes. Under these beach conditions, 

overtopping rates will range from a high of (100yr) = 0.094 cfs per lineal ft. of shoreline at 

Well Heads A- C, to a low of  (100yr) = 0.014 cfs/ft at Well Head H. Interestingly enough, 

none of the well heads would experience overtopping during a 100 year event when occurring 

during the low range 2100 sea levels if the beach were eroded, which would be the most likely 

condition during a 100-year event. Total water levels for eroded beach conditions are always 

less, because these beaches have flatter slopes and are more dissipative of wave set-up and run-

up than the steeper accreted beaches.   

Q

For the high-range 2100 sea level projections, Table ES-1a indicates the 100 year total 

water level events at the Doheny Beach site reach TWL(100) = 21.9 ft. NAVD for the steeply 

sloping accreted beach conditions and TWL(100) = 20.2 ft. NAVD for the eroded beach 

conditions. At the Capistrano Beach site, shoaling wave heights are higher and total water levels 

for a 100 year event superimposed on the high range projections for 2100 sea levels produce total 

water levels reaching TWL(100) = 22.7 ft. NAVD for the steeply sloping accreted beach 

conditions and TWL(100) = 21.1 ft. NAVD for the eroded beach conditions. Consequently, all 

beach front well head vaults for the Doheny Desalination Project will be overtopped when 

extreme waves happen concurrently with extreme ocean water levels that are superimposed on the 

high range of 2100 sea levels. The lowest lying well heads (Well Heads A-C) would experience 

the highest overtopping rates, ranging from (100yr) = 0.216 cfs/ft. to 0.331 cfs/ft. depending 

on the eroded or accreted condition of Doheny State Beach. According Table VI-5-6 in the 

Coastal Engineering Manual (USACE, 2006) overtopping rates of this order of magnitude are 

very dangerous for pedestrian and vehicle traffic, and may cause structural damage to adjacent 

buildings, but the well heads and pumps for the Doheny Desalination project will be protected by 

steel vault enclosures. The smallest overtopping rates during the 100-year event at the high range 
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Table ES-1a: Doheny Beach Extremal Total Water Level (*TWL) and Overtopping Rates ( Q ) 

Well Head-A 
Elevation = 

17 ft. NAVD 

Well Head-B 
Elevation = 

17 ft. NAVD 

Well Head-C 
Elevation = 

17 ft. NAVD 

Well Head-D 
Elevation = 

18 ft. NAVD 

Well Head-E 
Elevation = 

18 ft. NAVD 

*TWL(1)
Present Sea Level 
(eroded/accreted) 

8.7/10.5 

ft. NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

* Q (1) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

* Q (1)
2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level 

High Range 

Projection 

(eroded/accreted) 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach  

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = dry 

15.8/17.6 

ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level 

High Range 

Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
Present Sea Level 

(eroded/accreted) 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

** Q (100)
Present Sea Level 
(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low 

Range Projection 
(eroded/accreted) 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4  

ft. NAVD 

status = flooded 

accreted beach 

**Q (100) 

2100 Sea Level Low 
Range Projection 

(eroded/accreted) 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.027 

cfs/ft. 

0.0/0.027 

cfs/ft. 

**TWL(100) 
@  

2100 Sea Level 

High Range 

Projection 
(eroded/accreted) 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

** Q (100)
2100 Sea Level 

High Range 

Projection 
(eroded/accreted)

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.149/0.263 

cfs/ft. 

0.149/0.263 

cfs/ft. 

*Evaluated for the 1-yr return period;  ** Evaluated for the 100-yr return period
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Table ES-1b: Capistrano Beach Extremal Total Water Level (TWL) and Overtopping Rates ( Q ) 

Well Head-G 
Elevation = 18 ft. NAVD 

Well Head-H 
Elevation = 19 ft. NAVD 

*TWL(1)
Present Sea Level 
(eroded/accreted) 

9.7/11.5 ft. NAVD 

status = dry 
9.7/11.5 ft. NAVD 

status = dry 

* Q (1)
Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

13.3/15.1 ft. NAVD 

status = dry 

13.3/15.1 ft. NAVD 

status = dry 

* Q (1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level High Range Projection 

(eroded/accreted) 

16.8/18.6 ft. NAVD 

status = flooded accreted beach 

16.8/18.6 ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level High Range Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.00 

cfs/ft. 

**TWL(100) 
Present Sea Level 
(eroded/accreted) 

14.0/15.6 ft. NAVD 

status = dry 
14.0/15.6 ft. NAVD 

status = dry 

** Q (100) 

Present Sea Level 
(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low Range Projection 

(eroded/accreted) 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

** Q (100)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.081 

cfs/ft. 

0.0/0.014 

cfs/ft. 

**TWL(100) 
@ 

2100 Sea Level High Range Projection 

(eroded/accreted) 

21.1/22.7 ft. NAVD 

status = flooded 

21.1/22.7 ft. NAVD 

status = flooded 

** Q (100)
2100 Sea Level High Range Projection 

(eroded/accreted)

0.209/0.318 

cfs/ft. 

0.142/0.250 

cfs/ft. 

*Evaluated for the 1-yr return period;  ** Evaluated for the 100-yr return period
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Q

Q

Q

Q

2100 sea level projections will occur at the highest located well head (Well Head H) at the 

Capistrano Beach site where overtopping rates will range from (100yr) = 0.142 cfs/ft. to 

0.250 cfs/ft. While these overtopping rates are still dangerous to pedestrian and vehicle traffic, 

they are easily managed by the steel vault enclosures of the well heads and pumps being placed 

at Capistrano Beach. 

Tsunami induced erosion, runup, and inundation were analyzed for the Doheny and 

Capistrano Beaches and shore-side facilities associated with the Doheny Desalination Project for 

present and future sea levels according to low and high range sea level rise predictions. The 

analysis was based on numerical refraction/diffraction codes for a shoaling solitary wave. The 

tsunami event scenario is based on a 2m high solitary wave approaching Doheny Beach from 165 

degrees true, as could be anticipated for a catastrophic tsunami event arising from a major 

landside on the east side of San Clemente Island. The local 

refraction/diffraction pattern from the solitary wave reveals the tsunami wave height begins to 

increase at 50 m of water depth due to shoaling, and reaches 6m of height before breaking along 

the shores of Doheny and Capistrano Beaches. Because the tsunami wave begins shoaling in 

much deeper water than typical storm-induced waves, it causes seabed scour and erosion to 

occur out to very deep-water depths. Therefore, all run-up and total water level solutions are 

based eroded beach profile conditions.  

Tsunami TWL inundation calculations are summarized Table ES-2a for the Doheny 

Beach site, and Table ES-2b for the Capistrano Beach site. These tables indicate that all of the 

shore facilities of the Doheny Desalination Project are above tsunami inundation levels at present 

sea level. However, all of the well heads at both Doheny and Capistrano Beaches would suffer 

some degree of tsunami overtopping if concurrent with 2100 sea levels, and the overtopping 

rates could be quite severe, especially for the high 2100 sea level rise projections. At the low

range of 2100 sea level projections, total water levels would reach TWL = 18.82 ft. NAVD at 

Doheny Beach and TWL = 18.83 ft. NAVD at Capistrano Beach. Well Heads A-C at Doheny 

Beach would experience the highest overtopping surges of = 1.142 cfs/ft while Well Head G 

at Capistrano Beach would remain high and dry. However, if the tsunami occurred atop the high 

range sea level rise projections for year 2100, then total water levels would reach TWL = 22.31 

ft. NAVD at Doheny Beach and TWL = 22.4 ft. NAVD at Capistrano Beach, sufficient to overtop 

all the well sites of the Doheny Desalination project. In this case the tsunami surge could 

produce very high, although short-lived, overtopping rates reaching a maximum of = 5.691 

cfs/ft at Well Heads A-C on Doheny Beach and a minimum of = 2.916 cfs/ft at Well Head H 

on Capistrano Beach. Undoubtedly, the steel vault enclosures of the well heads can be designed 

to withstand these high surge rates, but particular attention should be given to the foundations of 

the vaults to assure those foundations have adequate depth to prevent undercutting by scour. 

These findings are consistent with the FEMA tsunami flood map which show that all of the 

Doheny Beach/San Juan Creek corridor extending several miles inland will be inundated by a 

shoaling tsunami solitary wave. 
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Table ES-2a: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Doheny Beach Site 

Well Head-A 
Elevation = 

17 ft. NAVD 

Well Head-B 
Elevation = 

17 ft. NAVD 

Well Head-C 
Elevation = 

17 ft. NAVD 

Well Head-D 
Elevation = 

18 ft. NAVD 

Well Head-E 
Elevation = 18 

ft. NAVD 

TWL 
Present Sea Level 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

Q
Present Sea Level 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

TWL 
2100 Sea Level 

Low Range 

Projection 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

Low Range 

Projection 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

0.345 

cfs/ft. 

0.345 

cfs/ft. 

TWL 
@  

2100 Sea Level 
High Range 

Projection 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

High Range 

Projection 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

4.162 

cfs/ft. 

4.162 

cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Doheny State Beach from

165 degrees true
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Table ES-2b: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Capistrano Beach Site 

Well Head-G 
Elevation = 18 ft. NAVD 

eroded/accreted 

Well Head-H 
Elevation = 19 ft. NAVD 

eroded/accreted 

*TWL
Present Sea Level 

(eroded) 

15.3 ft. NAVD 

status = dry 

15.3 ft. NAVD 

status = dry 

* Q
Present Sea Level 

(eroded) 

0.0/0.0 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level Low 

Range Projection 

(eroded) 

18.83 ft. NAVD 

status = flooded 

18.83 ft. NAVD 

status = dry 

*Q
2100 Sea Level Low 

Range Projection 
(eroded) 

0.352 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level 

High Range 
Projection 

(eroded) 

22.4 ft. NAVD 

status = flooded 

22.4 ft. NAVD 

status = flooded 

*Q
2100 Sea Level 

High Range 
Projection 

(eroded)

4.293 cfs/ft. 2.916 cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Capistrano Beach from

165 degrees true
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Coastal Hazards Analysis for the Doheny Desalination Project for the Final EIR 

by Scott A. Jenkins, Ph.D. 

1) Introduction: The source water for the Doheny Desalination Project will be drawn from

an array of slant wells that extract pore water from marine sediments that were deposited in

a paleo-channel cut by the San Juan Creek across the continental shelf during the previous

low-stand of sea level (ca. 18,000 yr B.P.; Inman et al, 2003). With the subsequent rise in

sea level during the Flandrian Transgression, the paleo-channel in-filled with fluvial

sediments from the San Juan Creek and littoral sediments from the adjacent nearshore,

(Jenkins and Wasyl, 2005), leaving only the expression of a modern sand delta at the

mouth of the San Juan Creek (denoted by light brown contours in Figure 1). Thus a large

formation of marine valley-fill sediments is available seaward of the mouth of the San Juan

Creek to provide sub-bottom filtration of ocean source water harvested by slant wells.

Desalination of this source water by reverse osmosis (RO) is expected to present several

possible discharge scenarios for disposal of the concentrated seawater by-product (brine),

depending upon the production rate and recovery ratio. The Doheny Desalination Project

will blend brine with treated wastewater and will discharge the combined effluent through

the San Juan Creek Ocean Outfall (SJCOO). The SJCOO extends seaward 10,334 ft. from

the mouth of the San Juan Creek, (Figure 1), in a 1,488 ft. total length L-shaped linear

diffuser with a 216 ft long shoreline-normal section and a right angle dog-leg with a 1,272

ft diffuser section employing 125 discharge ports. The diffuser= discharges at local depths

of 95 ft MSL (29 m MSL), at a distance of roughly 4,415 ft (1,346 m) from the edge of the

continental shelf.

The coastal hazards analysis evaluates potential impacts of combinations of 

extreme waves and ocean water levels on these structures at both present and future sea

levels; and conversely, potential impacts of these structures on nearshore erosion, sediment 

transport and shoreline stability. The study includes assimilation of long-term wave climate 

data bases to evaluate inundation by extreme wave and tsunami run-up that may affect 

stability and operations of subsurface desalination plant intake structures, 

(slant wells), as well as supporting shore facilities. The essential requirements for this 

study, as stated in the California Coastal Commission guidance document for Coastal 

Development  Permits Applications are: 1)  quantify the magnitude and extent to which 

the subsurface intake and associated shore zone  structures could be subject to sea level 

rise, erosion, wave attack or wave run-up due to wave refraction/diffraction over local 

nearshore and shelf bathymetry over a projected lifespan; 2) quantify the of the frequency 

of such events; and 3) evaluate the consequences of such events should they be 

determined significant, and pose remedial options for avoiding such consequences. In 

evaluating these potential hazards for this study, the study will also: 4) evaluate potential 

impacts to the adjacent shoreline due to sea level rise, erosion and wave diffraction and 

reflection from the subsurface intake structures. The latter requirement entails a sediment 

budget and transport analysis of both the near- and far-field of the study area.  
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        Figure 1.1: Project site map in GIS. Bathymetry contours in meters MSL. Data from GEODAS 3 arc-second database
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2) Regulatory Requirements:  

 

The California Coastal Commision Sea Level Rise Guidance Policy Guidance document 

(CCC, 2015) and CCC (2018) provides specific guidance on the analysis protocals of a sea level 

rise/coastal hazards analysis. These are: 

 

Step 1 – Develop temporally- and spatially-appropriate sea level rise projections 

 
Two methods are recommended for establishing a projection value for a specific year: 1) conduct a 

linear interpolation100, or 2) use the “best fit” equations that are provided below. At this time, both are 

acceptable for Coastal Commission purposes 

 

Step 2 – Determine tidal range and future inundation  
 

This step requires the determination the future intersections of mean sea level or other tidal datums with 

the shoreline. Erosion must be accounted for in these determinations. 

 

Step 3 – Determine still water changes from surge, El Niño events, and PDOs 

 
Estimates of surge, El Niño, and PDO water elevation changes are to be developed primarily from 

historical records. There are no state-wide resources for this information, 

 

Step 4 – Estimate beach, bluff, and dune change from erosion 

 
There is no single specific accepted method for predicting future beach erosion. At a minimum, projects 

should assume that there will be inundation of dry beach and that the beach will continue to experience 

seasonal and inter-annual changes comparable to historical amounts. When there is a range of erosion 

rates from historical trends, the high rate should be used to project future erosion with rising sea level 

conditions (unless future erosion will encounter more resistant materials, in which case lower erosion 

rates may be used). For beaches that have had a relatively stable long-term width, it would be prudent 

to also consider the potential for greater variability or even erosion as a future condition. 

 

Step 5 – Determine wave, storm wave, wave runup, and flooding conditions 

 
Wave impacts to the coast, to coastal bluff erosion and inland development, should be analyzed under 

the conditions most likely to cause harm. Those conditions normally occur in winter when most of the 

sand has moved offshore leaving only a reduced dry sand beach to dissipate wave energy (this seasonal 

change in beach width is often referred to as short-term or seasonal erosion). On beaches that will 

experience long-term erosion, trends expected to occur over the entire expected life of the development 

should also be considered. Since water levels will increase over the life of the development due to 

rising sea level, the development should be examined for the amount of sea level rise (or a scenario of 

sea level rise conditions) that is likely to occur throughout the expected life of the development. Then, 

the wave impact analysis should examine the consequences of a 100-year design storm event using the 

combined water levels that are likely to occur with high water conditions and sea level rise, as well as a 

long-term and seasonally eroded beach. 

 

Step 6 – Examine potential flooding from extreme events 
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Extreme events, by their very nature, are those beyond the normal events that are considered in 

most shoreline studies. Tsunami should be among the extreme events evaluated. Planning and 

project analysis need to consider and anticipate the consequences of these outlier events. 

Projections of potential flooding from extreme events are the principle outcome of Step-6. 

3) Temporally- and Spatially-Appropriate Sea Level Rise Projections

This section adresses Step-1 of a sea level rise/coastal hazards analysis as outlined in 

Section 2. The California Coastal Commision Sea Level Rise Guidance Policy Guidance document 

(CCC, 2015) requires that coastal hazards analyses consider sea level rise impacts over the project 

lifetime. Precedence from antecedant desalination projects have typically used project lifspans of 

50 years (SEIR, 2010). With a potential start date of 2020, a fifty year project life for the Doheney 

Desalination Project (DDP) would extend the sea level rise analysis out to 2070. However, the 

present analysis will use 2100 as the ultimate planning horizon for a critical infrastructure project.   

Originally, CCC, (2015) permits either of two methods derived from the NRC report (NRC, 

2012) for making sea level projections, 1) the linear interpolation method, and 2) the best fit 

equation. Sea level projection estimates using the “best-fit” equation are slightly less than 

estimations based on linear interpolation because the NRC’s sea level curves are concave upward 

(sea level rise is expected to accelerate over the 21st Century). In our previous study, we selected 

the best-fit equation method for the sea level rise projections used in this study. Since the Doheny 

Desalination Project is located well south of Cape Mendocino, the appropriate best fit equation for 

use in the DDP coastal hazards analysis is: 

ttSLR 7457.00093.0 2    (upper-range projection) (1) 

ttSLR 039.00038.0 2      (lower-range projection)           (2) 

Here, SLR is the sea level rise in centimeters (cm) and t is the time in years after the year 2000 

baseline. Figure 3.1 plots the sea level rise projections from equations (1) & (2), which appear as 

the cyan colored curve in Figure 3.1 for the low-range projection; and the magenta colored curve 

for the high range projection. For the 2100 planning horizon, sea level rise was originally projected 

to range from 1.37 ft to 5.50 ft. However, in the updated sea level rise policy guidance document, 

(CCC, 2018), equations (1) and (2) were abandoned in favor of a water level province tabulation 

centered around NOAA tide gage stations having long periods of record. The Doheny Desalination 

Projects lies in the La Jolla tide gage water level province, for which sea level rise projections are 

listed in Table G-11 in Appendix-G of CCC (2018). These new projections are plotted in Figure 

3.1 as the blue curve for the low range projections and the red curve for the high range projections. 

Clearly the clarified sea level rise curves in Figure 3.1 project significantly higher future sea levels, 

particularly for the low range estimates.  For the 2100 planning horizon sea level rise is projected 

range from 3.6 ft to 7.1 ft. The low range projection represents a 17% probability that sea level rise 

exceeds these values; while the high range projection represents a 0.5% probability that sea level 

rise exceeds these values. These values will be used in the calculations of extreme total water levels 

(TWL’s) in the following sections. 
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Figure 3.1: Range of sea level rise projections from the California Coastal Commission sea 

level rise guidance document, (CCC, 2018, Appendix-G). The 2100 planning horizon is 

indicated by symbols on the upper and lower range curves. Blue curve represents a 17% 

probability that sea level rise exceeds these values; red curve represents a 0.5% probability 

that sea level rise exceeds these values 
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4) Tidal range and Still Water Levels 

 

This section adresses Steps-2 & 3 of a sea level rise/coastal hazards analysis as outlined in 

Section 2. This is accomplished by leveraging a long standing effort of NOAA who has deployed 

tide gages up and down the California coast (NOAA, 2016) to continuously monitor ocean and bay 

water levels, and who has periodically verified those water levels for multi-decadal periods referred 

to as “tidal epochs”. NOAA has deployed continuously active tide gages along the California 

coast, which typically record water levels every 6 minutes, and those measurements account for all 

the combined astronomical, meteorological and climatic effects that have effected water levels in 

the coastal regions of California since the tide gages were installed. These effects include climate 

cycles such as El Niño /Southern Oscillation (ENSO) and the longer period Pacific Decadal 

Oscillation (PDO), as specifically cited for consideration in a coastal hazards analysis in CCC, 

(2015) and CCC (2018). The two closest NOAA tide gage stations to the Doheny Desalination 

Project site are at Newport (NOAA #9410580) and Scripps Pier in La Jolla (NOAA#9410230). The 

period of record for the Newport tide gage ends in 1994, and was not used as the basis for a water 

level province in Appendix-G of CCC (2018). Therefore we base our tidal range and static water 

level analysis on the Scripps Pier tide gage, whose period of record extends from 1924 until 

present, and its vertical datum elevations have also been verified by NOAA for the most recent 

tidal epoch 1983-2001. Those vertical datum elevations are listed in Table-1. 

 Water level recurrence statistics are derived from the record of ocean water levels at the 

NOAA Scripps Pier tide gage based on calculating a stage frequency curve called a “hydroperiod 

function”. The hydroperiod function provides a continuous relationship between ocean water levels 

measured at 6 minute time intervals and the recurrence probability for each observed water level 

increment. The computations involves 0N time steps in the NOAA water level files. Each time sep 

is at 6 minute intervals, over the period of record (1924-2016). Conditional if statements embedded 

in counting loops of the hydro-pr_caltrans software (developed for Caltrans coastal culvert design, 

cf. Jenkins and Taylor, 2016) calculate the number time steps, )( iZN  , for which the ocean 

water level,  , was at least as high as a potential still-water elevation iZ at or above mean sea level.  

The percent time that elevation iZ is wet due to ocean inundation is calculated as: 

 

)Z  N(   
N

100%
 = E i

o

i
 

ˆ
ˆ                                                    (3) 

 

where : )(ˆ
0 MSLNN

i

i    

                                     

 

Time averaging Equation (3) over yearly increments and then ensemble averaging the yearly 

averages gives an annualized hydroperiod function jiH , that represents the annualized probability 

of ocean water levels reaching a still-water elevation iZ     
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Table 4.1: Tidal Datums at Scripps Pier NOAA Tide Gage Station: 

Elevations on Station Datum 

Station: 9410230, La Jolla, CA  

Status: Accepted (Oct 6 2011)  

Units: Feet  

T.M.: 120  

Epoch: 1983-2001  

Datum: STND  

Datum Value Description 

MHHW  9.69 Mean Higher-High Water 

MHW  8.97 Mean High Water 

MTL 7.12 Mean Tide Level 

MSL 7.10 Mean Sea Level 

DTL 7.03 Mean Diurnal Tide Level 

MLW  5.27 Mean Low Water 

MLLW  4.37 Mean Lower-Low Water 

NAVD88  4.56 North American Vertical Datum of 1988 

STND 0.00 Station Datum 

GT 5.33 Great Diurnal Range 

MN 3.69 Mean Range of Tide 

DHQ  0.73 Mean Diurnal High Water Inequality 

DLQ  0.91 Mean Diurnal Low Water Inequality 

HWI 5.01 Greenwich High Water Interval (in hours) 

LWI 11.07 Greenwich Low Water Interval (in hours) 

Maximum 12.03 Highest Observed Water Level 

Max Date & Time 01/11/2005 17:00 Highest Observed Water Level Date and Time 

Minimum 1.50 Lowest Observed Water Level 

Min Date & Time 12/17/1933 23:36 Lowest Observed Water Level Date and Time 

HAT  11.51 Highest Astronomical Tide 

HAT Date & Time 08/09/1987 03:54 HAT Date and Time 

LAT  2.49 Lowest Astronomical Tide 

LAT Date & Time 01/28/1987 22:48 LAT Date and Time 

Tidal Datum Analysis Periods : 01/01/1983 - 12/31/2001 

Tidal Datums: 

EHW = 7.47 ft NAVD 

HAT = 6.95 ft. NAVD 

MHHW =  5.13 ft NAVD 

MHW =  4.41 ft NAVD 

MSL = 2.54 ft NAVD 

MTL = 2.56 ft NAVD 

MLLW = 0.00 ft. NAVD 

ELW = -3.06 ft NAVD 

NGVD 1929 = 2.35 ft. NAVD 
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http://tidesandcurrents.noaa.gov/datum_options.html#MN
http://tidesandcurrents.noaa.gov/datum_options.html#DHQ
http://tidesandcurrents.noaa.gov/datum_options.html#DLQ
http://tidesandcurrents.noaa.gov/datum_options.html#HWI
http://tidesandcurrents.noaa.gov/datum_options.html#LWI
http://tidesandcurrents.noaa.gov/datum_options.html#HAT
http://tidesandcurrents.noaa.gov/datum_options.html#LAT
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Here  j  is the length of tidal record in year-j and k  is the number of years in the period of record 

of the tide gage. The annualized hydroperiod function of still-water level elevations at present sea 

level is plotted in Figure 4.1, based on the NOAA Scripps Pier ocean water level data (surrogate for 

the Doheny Desalination Project site). Inspection of Figure 4.1 indicates that recurrence probability 

for mean higher high water levels are P(MHHW) = 13%  and P(MHW) = 28% for mean high water 

levels; while intuitively the recurrence probability for mean sea level is P(MSL) = 100%. The 

extreme high water level event is a less than 1% event at P(EHW) = 0.06%. 

                           

Table 1 reveals that the extreme high water level, (EHW = 7.47 ft. NAVD, occurring 1 

November 2005) exceeds the highest astronomical tide, (HAT = 6.95 ft NAVD, occurring 9 August 

1987). The largest exceedance of daily high water levels above the astronomic tides in the period of 

record of the NOAA #9410230 occurred during the 1997-98 El Niño on 13 November 1997, when 

the daily high water level was 1.47 ft above the astronomic tides (Figure 4.2). This discrepancy 

occurs as a result of climate cycle effects that warm the coastal ocean creating an increase in steric 

sea level due to thermal expansion of the water mass, which can persist for as long as 8-10 months.   

Climate cycles involve intense global modifications that are signaled by anomalies in the pressure 

fields between the tropical eastern Pacific Ocean and Australia/Malaysia known as the Southern 

Oscillation.  The intensity of the oscillation is often measured in terms of the Southern Oscillation 

Index (SOI), defined as the monthly mean sea level pressure anomaly in mb normalized by the 

standard deviation of the monthly means for the period 1951-1980 at Tahiti minus that at Darwin, 

Australia. The Southern Oscillation is in turn, modulated over multi-decadal periods by the Pacific 

Decadal Oscillation, which results in alternating decades of strong and weak El Niño.   

 The long-term variability of the Pacific Decadal Oscillation (PDO) is shown in Figure 4.3 

and the cumulative residual of the Southern Oscillation Index, between 1882 and 1996, is plotted in 

Figure 4.4, where cumulative residuals  nSOI  are taken as the continued cumulative sum of 

departures of annual values of a time series  jSOI  from their long-term mean values  SOI , such 

that : 

 

                                                        )SOI SOI(  = SOI i

n

o

n                                      (5) 

 

 

Here  n  is the sequential value of a time series of  n  years.  Southern Oscillation effects give rise 

to enhancements and protractions of the inter-annual seasonal cycles, and their two extremes are 

referred to as El Niño (SOI negative) and La Niña (SOI positive). Inspection of Figure 5a reveals a 

number of large positive oscillations in the SOI between 1944 and 1978 corresponding to La Niña 

dominated climate; and a series of very large negative oscillations occurring between 1978 and 

1995 which correspond with El Niño dominated climate.  
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Figure 4.1: Hydroperiod function of still-water level elevations at present sea level, based on 

ocean water level measurements at the Scripps Pier tide gage station, NOAA #9410230, for the 

period of record 1924-2016. Tidal datums based on the 1983-2001 tidal epoch (latest datum 

analysis period).  
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 Along the southern California coast, a period of mild-stable La Niña dominated pressure 

systems prevailed between 1944 and 1978.  The average SOI for this period was +0.1,with strong 

La Niña events in 1950, (SOI = +1.4); 1955/56, (+1.2); 1970/71, (+1.0); 1973/74, (+1.0); and 

1975/76 (+1.4). Winters were moderate with low rainfall, and winds were predominantly from the 

west-northwest.  The principal wave energy was from Aleutian lows having storm tracks which 

usually did reach southern California.  Summers were mild and dry with sea surface temperatures 

seldom exceeding 200C. The North Pacific High dominated the coastal transport by strengthening 

the California Current and promoting coastal upwelling of cold bottom water. The effect of these 

cool dry La Niña dominated climate periods was to promote negative anomalies in the steric sea 

level, augmented by depression of sea level by the inverse barometer effects of a strong North 

Pacific High. 

 The climate in southern California changed, beginning with the El Niño years of 1978/79 

and extending at least until 1999.  The average SOI for this period was -0.5, with the 1978/79 El 

Niño averaging -1.2, the 1982/83 El Niño averaging a record -1.7 and the 1993/94 El Niño 

recording a mean of -1.0.  During these periods, the North Pacific High was weakened and 

transport of warm equatorial water masses into the Southern California Bight were promoted by 

topographically trapped Kelvin waves. The North Pacific High was weak and the prevailing north-

westerly winter waves were replaced by high energy waves approaching from the west or 

southwest, while the previous southern hemisphere swell waves of summer were replaced by 

shorter period tropical storm waves during late summer months from the more immediate waters 

off Central America. These dynamics promoted positive sea level anomalies in steric sea level as a 

consequence of thermal expansion of the warm coastal ocean water mass, augmented by inverse 

barometer effects under strong frontal cyclones during winter. 

 These climate effects on the hydroperiod function are proportioned schematically in Figure 

4.5. Basically, ocean water levels result from the astronomic tides oscillating around the steric 

sealevel, which itself varies slowly in response to seasonal warming and cooling of the coastal 

water mass, and longer term warming and cooling from ENSO and PDO. While the highest 

astronomic tides have reached HAT = +6.95 ft NAVD, astronomic tides typically do not exceed   

= +6.0 ft NAVD during a typical spring-neap cycle. Seasonal warming of the coastal ocean can 

cause an increase in steric sea levels by as much as  = +0.5 ft. As Figure 4.2 reveals, a strong El 

Niño event can create as much as  =+1.47 ft. increase in steric sea level, but more typically El 

Niño events  cause positive sea level anomalies on the order of  =+1.47 ft. Because PDO re-

enforces El Niño events during a multi-decadal warm wet climate period as occurred during the 

1978-1998 epoch, just how much of these anomalies is due to PDO is uncertain, but generally it is 

believed that about 10% to 15% of an El Niño sea level anomaly is due to a positive PDO cycle. 

On the other hand,  La Niña events depress steric sea levels and typically produce negative sea 

level anomalies on the order of  = -0.6 ft.  

Because the hydroperiod function in Figure 4.1 is based on multi decadal ocean water level 

measurements (1924-2016), it captures the combined effects of PDO, ENSO, and astronomic tides. 

It also captures the transient storm surge events. Storm surge is a wind-set-up phenomena, but 

because California is a collision coastline with a very narrow continental shelf, it does not develop 

the large storm surges of tens of feet that occur on the broad shelf environments of the Gulf and 

Atlantic coastlines during hurricanes. Storm surge on the California coast is primarily due to the 

inverse barometer effect, which causes the sea surface to bulge upwards under low pressure 

weather systems approaching the coastline, and typically lasts a few days during the passage of  
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Figure 4.2: Comparison of measured ocean water level (red) at the Scripps Pier tide gage vs. 

predicted water level based on tidal constituents (black dashed) for the extreme high water event of 

13 November 1997 (from Jenkins and Wasyl, 2005). 
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Figure 4.3.   Typical wintertime Sea Surface Temperature (colors), Sea Level Pressure (contours) 

and surface wind stress (arrows) anomaly patterns during warm and cool phases of PDO. 
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Figure 4.4.   Cumulative residual of quarterly values of Southern Oscillation Index (SOI) [data 

from Australian Commonwealth Bureau of Meteorology]. 
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Figure 4.5 Schematic decomposition ocean water levels according to astronomic tides, and  

seasonal and ENSO/PDO cycle effects on steric sea levels. 

 

 

winter cold fronts. The sea surface rises 1 cm for every millibar drop in atmospheric pressure. The 

atmospheric pressure during strong El Niño storms may drop to as low as 993 millibars, (as 

compared to 1,013 millibars standard atmospheric pressure); which equates to a 20 cm rise in 

ocean water level during the passage of the storm due to the inverse barometer effect. That short 

term rise is captured by the NOAA tide gage at the end of Scripps Pier, and is built into the 

hydroperiod function in Figure 4.1. But, because the Scripps Pier tide gages is located in a stilling 

well considerably seaward of the surf zone, the hydroperiod function derived from its water level 

measurements do not include dynamic effects from wave set-up or runup. Consequently the 

hydroperiod function maps the probabilities of still water levels at or above mean sea level. 

 Because both the Scripps Pier NOAA tide gage and the Doheny Desalination Project are 

sited in locations with narrow continental shelfs of only about 4.5 km in width, it is reasonable to 

assume that the local tidal dynamics will not be altered by higher future sea levels (ie, sea level rise 

will not cause any new resonance or damping effects of the astronomic tides across the continental 

shelf). It is not known how ENSO or PDO climate cycles might be altered by global warming and 

higher sealevels, but for now it is resonable to assume that the hydroperiod function of still water 

elevations at future sealevels can be obtained by linear superposition of the present hydroperiod 

function in Figure 4.1 and the sea level rise projections in Figure 3.1.  By that approach, the 

hydroperiod function of still-water level elevations was obtained at 2100 sea level in Figure 4.6.  
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Figure 4.6: Hydroperiod function of still-water level elevations at 2100 sea level, based on ocean 

water level measurements at the Scripps Pier tide gage station, NOAA #9410230, for the period of 

record 1924-2016. Tidal datums based on the 1983-2001 tidal epoch (latest datum analysis period). 

Sea level rise component from Appendix-G, Table G-11 in CCC (2018) 
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At the year 2100 planning horizon for desalination projects, low range projections in Figure 4.6. 

indicate that mean sea level increases to MSL =  +6.14 ft NAVD while extreme high water 

increases to EHW = +11.07 ft. NAVD, while mean higher high water increases to MHHW = + 8.73 

ft. NAVD. At the high range 2100 projections, mean sea level increases to MSL =  +9.64 ft. 

NAVD; extreme high water increases to an astonishing EHW = +14.57 ft. NAVD, and mean higher 

high water increases to MHHW = + 12.23 ft. NAVD. The still water elevations inferred at future 

sea levels from the linear superposition assumption are summarized in Table 4.2 below. It is 

interesting to note that under the updated policy guidance (CCC,2018) water levels for the high 

range sea level rise projections for 2070 are the same as water levels for the low range sea level rise 

projections for year 2100. 

 

 

Table 4.2: Still Water elevations at present and future sea levels. Based on NOAA #941-0230 tide 

gage records and sea level rise from Appendix-G, Table G-11 in CCC (2018) 

  

Tidal Datums 

 

Present Sea 

Level 
(ft. NAVD 88) 

2070 Sea 

Level Low 

Range 

Projection 
(ft. NAVD 

88) 

2070 Sea 

Level High 

Range 

Projection 
(ft. NAVD 88) 

*2100 Sea 

Level Low 

Range 

Projection 
(ft. NAVD 88) 

*2100 Sea 

Level High 

Range 

Projection 
(ft. NAVD 88) 

Mean Sea 

Level 

(MSL) 

2.54 4.54 6.14 6.14 9.64 

Mean High 

Water 

(MHW) 

4.41 6.41 8.01 8.01 11.51 

Mean Higher-

HighWater 

(MHHW) 

5.13 7.13 8.73 8.73 12.23 

Extreme High 

Water 

(EHW) 

7.47 9.47 11.07 11.07 14.57 

*Planning horizon for the Doheny Desalination Project. 

 

 

 

 

5) Technical Approach for Erosion and Dynamic Water Level Analysis:  

 

This section establishes the technical approach for evaluating Steps-4 & 5 of a sea level 

rise/coastal hazards analysis as outlined in Section 2. The total run-up, R , is composed of three 

main components: Static wave setup,  , Dynamic wave setup, rms  ; Incident wave run-up, incR . 

The total water level (TWL) is defined as the sum of the total run-up and the SWL, referenced to 

an established vertical datum. 
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5.1 Models: To quantitatively evaluate the problems of implementing subsurface intake 

technology at SJCOO, we invoke a numerical seabed stability analysis utilizing the Coastal 

Evolution Model (Figure 5.1) applied to the Oceanside Littoral Cell (Figure 5.2). The Coastal 

Evolution Model was commissioned by the Kavli Foundation to make forecast predictions of the 

effects of sea level rise on the coastline of California (Jenkins and Wasyl, 2005).  

The Coastal Evolution Model (CEM) is a process-based numerical model. It consists of a 

Littoral Cell Model (LCM) and a Bedrock Cutting Model (BCM), both coupled and operating in 

varying time and space domains (Figure 5.1.) determined by sea level and the coastal boundaries of 

the littoral cell at that particular sea level and time.  At any given sea level and time, the LCM 

accounts for erosion of uplands by rainfall and the transport of mobile sediment along the coast by 

waves and currents, while the BCM accounts for the cutting of bedrock by wave action in the 

absence of a sedimentary cover. 

 In both the LCM and BCM, the coastline of the Oceanside Littoral Cell (the region of 

coastline between Dana Point and Point La Jolla, Figure 5.2) is divided into a series of coupled 

control cells.  Each control cell is a small coastal unit of uniform geometry where a balance is 

obtained between shoreline change and the inputs and outputs of mass and momentum.  The model 

sequentially integrates over the control cells in a down-drift direction so that the shoreline response 

of each cell is dependent on the exchanges of mass and momentum between cells, giving continuity 

of coastal form in the down-drift direction.  Although the overall computational domain of the 

littoral cell remains constant throughout time, there is a different coastline position at each time 

step in sea level.   For each coastline position there exists a similar set of coupled control cells that 

respond to forcing by waves and current.  Time and space scales used for wave forcing and 

shoreline response (applied at 6 hour intervals) and sea level change (applied annually) are very 

different.  To accommodate these different scales, the model uses multiple nesting in space and 

time, providing small length scales inside large, and short time scales repeated inside of long time 

scales. The LCM (Figure 5.1, upper) has been used to predict the change in shoreline width and 

beach profile resulting from extreme wave run-up, sea level rise, erosion, accretion and longshore 

transport of sand by wave action, where sand source is from river runoff or from tidal exchange at 

lagoon and bay inlets (e.g., Jenkins and Inman, 1999).  More recently it has been used to compute 

the sand level change (Farfield Effect) in the prediction of mine burial (Jenkins and Inman, 2002; 

Inman and Jenkins, 2002).  Time-splitting logic and feedback loops for climate cycles and sea level 

change were added to the LCM together with long run time capability to give numerically stable 

long term predictions. 

 

5.2: Computational Approach: The presently adopted procedure for wave run-up analysis 

for the design of coastal structures, (as set forth in the U.S. Army Corps of Engineers Coastal 

Engineering Manual (USACE, 2006), and its software counterpart, the Automated Coastal 

Engineering System, known as ACES), is based on the assumption of rigid boundaries. The Coastal 

Evolution Model described in Section 3.1 is utilized for this analysis and employs algorithms 

consistent with the U.S. Army Corps of Engineers Coastal Engineering Manual, but employs the  
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Figure 5.1: Architecture of the Coastal Evolution Model consisting of the Littoral Cell Model 

(above) and the Bedrock Cutting Model (below). Modules (shaded) are formed of coupled 

primitive process models. (Jenkins and Wasyl, 2005). 
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Figure 5.2: Oceanside Littoral Cell and Oceanside Harbor Sub-Cell. Composite bathymetry from 

NOS data base and equilibrium profiles after Jenkins and Inman (2006) for wave conditions of wet 

weather scenario. Depth contours shown in meters mean sea level. USGS cross-shelf survey tracks 

shown as numbered black line segments. 
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add-on features of latest generation equilibrium beach profile algorithms from Jenkins and Inman 

(2006) and supporting bathymetric data bases for the entire shore and continental shelf of 

California. 

5.3) Wave Setup and Run-up: Wave setup is an increased elevation of the water level due 

to the effects of wave momentum being transferred to the surf zone. In wave systems composed of 

more than one wave component, as occurs in the Pacific Ocean, the setup oscillates and comprises 

a static and a dynamic component. Wave runup is the culmination of the wave breaking process, 

whereby the wave surges up the beach, bluff, or structure face along the shoreline.  Overtopping 

occurs when the wave runup exceeds the profile crest elevation, which can result in flooding 

landward of the crest.  Runup is a function of several key parameters. These include the wave 

height, H the wave period, T , the wave length,  L  , the profile slope, m , and the surf similarity 

parameter (Iribarren number),   defined as: LHm // . The total water level (TWL) is defined 

as the sum of the total runup and the SWL, referenced to an established vertical datum. The results 

for this study are referenced to the North American Vertical Datum of 1988 (NAVD88) vertical 

datum. The total runup, R , is composed of three main components: Static wave setup,  , 

Dynamic wave setup, rms  ; Incident wave runup, incR . 

 Wave setup and runup are typically computed at hourly time steps from an historic record of 

wave monitoring, (see Section 6.0). Wave setup and runup are combined with still water level 

values (from hydroperiod functions, see Jenkins, 2015) to develop the TWL values.  It should be 

noted that the increase in sea level for future scenarios should be added to each hourly SWL over 

the 32-year wave record (see Section 4.2) for the analysis of TWLs, with the 1-percent-annual-

chance results derived statistically from the resultant 32 annual maxima as explained in Section 2.6.  

 Annual maxima TWLs are computed for each sea level rise (SLR) scenario, and a statistical 

Generalized Extreme Value (GEV) analysis is performed on these values to determine the 1-

percent-annual-chance TWL for two example problems. The overtopping rate is calculated for 

instances where the TWL exceeded the engineered barrier crest and overtopping occurred. Each 

step used to evaluate hazards is described in detail in the following subsections. 

Both static and dynamic components of wave setup were calculated using the Direct 

Integration Method (DIM) which uses a parameterized set of equations that consider wave and 

bathymetric characteristics, specifically the shape of the wave energy spectrum and the nearshore 

shorerise and bar-berm beach slope ( DIMm ). The wave setup equations include factors for wave 

height ( HF  and HG  ), wave period ( TF  and TG ), JONSWAP spectral narrowness factor ( GammaF  and 

GammaG ), and nearshore slope ( SlopeF  and SlopeG ).  

 

Static wave setup is calculated as: 

 

            

2.04.08.0
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FFFF                                    (6) 

 

Dynamic wave setup is calculated as: 
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 The wave parameters required as input for DIM are the deepwater equivalent significant 

wave height, in feet, ( 0H  ) and the spectral peak wave period ( PT ), as well as a measure of the 

spectral shape (Gamma). The spectral peak parameter, Gamma, was computed via a polynomial fit 

between the spectral width parameter   and Gamma, according to: 

 

                1.5079.4769178230832047 234  Gamma                          (8) 

 

Values of are computed directly from the spectral moments ( 210 ,,  ) based on the Longuet-

Higgins (1973) definition of the spectral narrowness:  
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                                                                   (9) 
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Figure 5.3 Gamma values are limited from 1 to 38, based on the range of wave data used 

(Section 4.4) to relate the spectral narrowness,  , to the peak parameter, Gamma, as shown in 

Figure 3.3.
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The deepwater equivalent significant wave height, 0H  , and the peak wave period, PT , 

are provided as output from the CDIP wave monitoring data (CDIP, 2015) and are input 

directly into Equations 8 and 9. The nearshore slope, DIMm , is taken from nearshore and 

beach surveys by Coastal Environments, et al., (2014) that were used to calibrate extreme 

event computations of profile slope using the elliptic cycloid algorithms of Jenkins and 

Inman (2006). The slope term, DIMm . Used in the TWL computations is calculated from 

the average slope between the landward limit of wave runup and the location offshore 

where the water depth is two times the depth at which the deepwater significant wave 

height would be subject to depth-limited breaking (van der Meer, 2002).  The landward 

limit of wave runup is calculated iteratively, with the initial approximation being the 

SWL. 

 

 5.4 Wave Runup: Wave runup was calculated using either the DIM or the 

Technical Advisory Working Group (TAW) method (van der Meer, 2002), depending 

upon the dynamic water level relative to the toe of the coastal structure and the shoreline 

(bar-berm) slope, TAWm , calculated iteratively across the surf zone. The DIM is used to 

calculate runup for transects with natural, gently sloping ( DIMm  < 0.125) profiles.  For 

shorelines with shore protection structures and steeply sloping ( TAWm ≥ 0.125) natural 

shorelines where the dynamic water level exceeds the toe of the structure, the TAW 

method was used to calculate runup.  If the dynamic water level does not reach the toe of 

the structure or bluff face, the DIM is used. The total swash level, including wave setup 

and incident wave runup, is added to the still water level (SWL) to determine the total 

water level, (TWL), see Figure 5.4).  Each of these methods is described in detail in the 

following subsections. 

 
 

Figure 5.4:  Conceptual Model Showing the Components of Wave Runup Associated 

with Incident Waves. 
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5.5 DIM Runup Calculations: Runup on gently sloping, natural shorelines, and 

beaches seaward of a structure or bluff toe, is calculated using the direct integration 

method (DIM).  The runup calculation is based on the standard deviations of the 

oscillating wave setup and the incident wave runup components, and is a continuation of 

the DIM approach for wave setup. The dynamic setup rms is defined as the standard 

deviation of setup fluctuations, calculated from Equation 2. The standard deviation of the 

incident wave oscillations (wave runup), 2 on natural beaches is: 

 

                                                   002 3.0 H                                                      (10) 

 

Where, 0H   is the deep water significant wave height, 
DIMm  is the nearshore (shorerise) 

bottom slope, 2/2

0 PgTL   is the deep water wave length, and 0 is the deep water 

Iribarren number: 

                                                  

00

0
/LH

mDIM


  

The oscillating component of the total wave runup or swash, T̂  , is determined from the 

combination of the two standard deviations of the fluctuating components: 

 

                                               220.2ˆ   rmsT
                                              (11) 

 

Combining the results from Equations 6 & 11 yields the total wave runup, which when 

superimposed with the SWL yields the total water level, TWL: 

 

 

                                               SWLTWL T   ˆ                                              (12) 

 

Where SWL is the still water level derived from the hydroperiod function given by 

Jenkins, (2015). 

5.6 TAW Runup Calculations: Runup on barriers, including steep ( TAWm  > 

0.125) dune features, bluffs, and coastal armoring structures such as revetments, are 

calculated using the TAW method (van der Meer, 2002). Wave runup on barriers is a 

function of the geometry and roughness of the structure, as well as the height and 

steepness of the incident wave. The TAW method provides a mechanism for calculating 

wave runup with adjustments made through reduction factors to account for surface 

roughness and the effects associated with the angle of wave approach. 

 

With the TAW methodology the wave setup component of the TWL is calculated at the 

toe of the structure, and wave setup landward of the toe of the structure is not included. 

Wave setup seaward of the toe of the structure is computed with the DIM, using the 

nearshore slope, 
DIMm . Wave setup is not included for cases where waves would not have 

broken prior to reaching the toe of the structure. 
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The reference water level at the toe of the structure for runup calculations using the TAW 

method is defined as the 2-percent Dynamic Water Level (DWL2%). The dynamic water 

level is the sum of the measured SWL, the static wave setup,  , and the dynamic wave 

setup, rms .  Because DIM provides the static setup at the shoreline and not the barrier 

toe, and the magnitude of static wave setup varies significantly with depth across the surf 

zone, from a maximum at the shoreline to approximately zero seaward of the breaking 

point, a reduction to the static setup component is applied for cases where the barrier toe 

elevation is inundated by the SWL and the TAW method is used for computing wave 

runup.  The dynamic setup, however, varies insignificantly across the surf zone and 

requires no adjustment. 

 

This procedure involves computing the static wave setup at the shoreline and at the toe 

location to determine a static setup reduction factor to be applied to the static wave setup 

calculated using DIM.  The wave setup at the shoreline and toe location and subsequent 

reduction factor are based on the root mean square of the breaking significant wave height

 
rmsbH , and the depth at the toe of the barrier relative to SWL, h .  The  

rmsbH  is 

determined using the deepwater equivalent significant wave height, 0H  , and the peak 

wave period, PT  , according to: 

 

                                               
5/2

0
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5/1

2
714.0
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H

rmsb


                           (13) 

 

Where  is the breaker criterion equal to 0.78 and 0C is the deepwater wave celerity,

PTLC /00  . The static wave setup at the SWL shoreline is: 

 

                                                    
rmsbH189.00                                                    (14) 

 

And the static wave setup at the toe of the engineered barrier is: 

 

                                                hHh
rmsb 186.0189.0)(                                     (15) 

 

The static wave setup reduction factor,    is then a ratio of the static wave setup at the 

toe to the static wave setup at the SWL shoreline, or: 

 

                                                       
0

)(




 

h
                                                           (16) 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1043 of 1710



 35 

This reduction factor is then applied to the DIM static wave setup to compute a depth-

adjusted static wave setup at the toe of the engineered barrier,  

 

                                                                                                                      (17) 

 

The 2-percent Dynamic Water Level (DWL2%) is thus calculated as: 

 

                      SWLDWL rms   2%2                                            (18) 

 

 The next step is to compute the wave height at the toe of the barrier and the 

resultant wave runup on the barrier. Let 0mH  represent the spectral significant wave 

height at the toe of the structure. If the DWL2% depth at the structure toe is found to be 

too shallow to support the calculated wave height, the wave was assumed to be depth- 

limited and the incident wave height was calculated using a breaker index of 0.78, 

whence 
toem hH 78.00  . The average slope for use in the TAW methodology, TAWm ,  is 

calculated iteratively across the surf zone between the still water line minus 05.1 mH  and 

the runup limit.  The lower slope point must never be below the toe, however, even if 

SWL - 05.1 mH  falls below the toe (van der Meer, 2014). In these cases, the lower slope 

point is set at the toe.  Since the runup limit is initially unknown, the still water level plus 

05.1 mH  is chosen as a first estimate (Figure 5.5).  If the runup limit exceeded the selected 

crest, the runup limit was set at the crest. The general formula of TAW for calculating the 

2-percent wave runup on barriers is 

 

                   mbrmHR 00%2 77.1          if: 8.15.0 0  m   

or: 

                                                                                                                                         (14) 

                    















m

brmHR

0

0%2

6.1
3.4


         if: m08.1    

 

Where, 2%2 2R is the wave runup height exceeded by 2 percent of the incoming 

waves; 0mH is the spectral significant wave height at the structure toe; r is the 

influence coefficient for roughness element of slope; b is the influence coefficient for a 

berm;   is the influence coefficient for oblique wave attack;   5.0

00 // mmTAWm LHm  

is the Iribarren number based on wave parameters at the toe of the structure. Influence 

factors for roughness, the presence of a berm, and oblique wave attack are selected 

according to Table D.4.5-3 in the Final Draft Guidelines for Coastal Flood Hazard 

Analysis and Mapping for the Pacific Coast of the United States (FEMA, 2005), hereafter 

referred to as the Pacific Guidelines. The roughness reduction factor is set to 1.0 for a 

smooth concrete seawall or sheet pile barrier. 
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Figure 5.5:  Determination of an Average Slope of Hard Back-Shore Formations (Bluff or 

Barriers) Based on an Iterative Approach, (Corrected from van der Meer, 2002) 

 

 

The influence factor for oblique wave attack is calculated at each time step in the CDIP 

wave record (see Section 6). The spectral significant wave height 
0mH  is shoaled and 

refracted from a deep water point to the structure toe. The wave direction at the toe is 

compared to the transect orientation, perpendicular to the shoreline, to determine the 

angle of wave attack.  For cases in which waves break seaward of the structure toe, the 

wave direction is taken from the point of breaking; i.e., where the incident wave height at 

the toe is depth-limited and calculated using a breaker index of 0.78, whence:

toem hH 78.00  . 

Incident wave runup, 
2%2 2R is then statistically combined with the reduced 

dynamic wave setup as with the application of DIM, and added to SWL and static wave 

setup to yield the total water level, TWL, or: 

 

                               

2

%22

2
0.2 










R
SWLTWL rms                                      (15) 

For non-vertical structures with slopes greater than 1:1, the TAW manual after van der 

Meer (2002) suggests using the TAW method with an additional vertical wall reduction 
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factor, v , to account for runup on very steep (but not vertical) slopes. With steep slopes, 

the Iribarren number   5.0

00 // mmTAWm LHm becomes large which means that the 

waves will not break.  To keep the relationship between the type of breaking and the 

Iribarren number, the vertical wall must be schematized as a 1:1 slope. Therefore, the 

barrier slope was set to 1:1 for the Iribarren number calculation, and a vertical wall 

reduction factor for steep slopes was applied: 

 

                              facev m1tan0078.035.1                                                       (16) 

 

where the face slope, facem  measured between the selected toe and face locations, is the 

angle of the actual slope in degrees (van der Meer, 2002). While this approach is based 

on work done for vertical walls atop dikes, sensitivity testing showed that it compared 

well with the TAW method and the Shore Protection Method (SPM) (USACE, 1984) for 

vertical walls as an intermediate approach to calculating runup on steep slopes. The use 

of this vertical wall reduction factor accounts for wave reflection expected on slopes 

greater than 45 degrees, and this approach generates results that fall between those for a 

45- degree slope and those for a vertical wall. 

Wave overtopping occurs when a potential runup elevation exceeds a structure’s 

profile crest elevation. When wave runup is shown to exceed the barrier crest, the 

severity of wave overtopping is evaluated based on the mean overtopping rate, q. The 

required input parameters for computing the mean overtopping discharge are the wave 

height and freeboard, defined as the difference between the DWL2% and the structure 

crest. The 1-percent-annual- chance TWL available from the wave runup and extreme 

value analyses is a statistical value and is not associated with either a specific wave height 

or DWL2%. Therefore, the maximum wave height at the structure toe and the maximum 

and average DWL2% associated with the 32 annual maximum TWLs were chosen for use 

with the 1-percent TWL to estimate the 1-percent overtopping hazard. 

Mean overtopping rates, q, were computed following Table VI-5-8 in the Coastal 

Engineering Manual (USACE, 2006) which presents an overtopping formula for 

impermeable and permeable barriers and structures according to: 

 

                            exp
2

c om
s om

s r

bR s
Q a gH T

H  

 
   

 
                                         (17) 

 

Where sH , is the significant wave height at the structure, cR is the freeboard, r  is the 

influence factor for surface roughness, omT is the wave period associated with the spectral 

peak in deep water, oms  is the wave steepness associated with the spectral peak in deep 

water, and a  and b are empirical constants based on beach slope and berm width as 

determined from measured beach profiles plotted in Section 6.4. To conservatively 

maximize the overtopping potential, sH  and cR  are selected as the maximum wave 

height at the structure and the minimum freeboard between the highest DWL2% and the 

barrier crest elevation.  
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5.7) Beach Profile Calculations: A critical set of inputs to the wave setup, total 

runup and total water level (TWL) computations are the profile slope terms, DIMm , TAWm , 

and facem . These are calculated from the beach and shore rise profiles during extremal 

wave events. Since there are only a limited set of beach profile measurements at Doheny 

State Beach, (and virtually none of these measurements have been performed during 

extremal wave events), the beach profile and its slope must be represented by model 

calculations that have been calibrated using the available set of beach profile 

measurements. Beach profile measurements at Doheny State Beach have been conducted 

by the US Army Corps of Engineers, USACOE (1991), Coastal Environments, (2014), 

and Coastal Frontiers (2014). 

It is well known that beach and nearshore bottom profiles change seasonally in 

response to seasonal wave climate variations as shown in Figure 5.6, (cf: Inman et al, 

1993; Jenkins and Inman 2006); and that seasonal transitions between summer and winter 

equilibrium states cause seasonal changes in the mean shoreline (Equation 7).  

 

 

 

 

 
Figure 5.6: Schematic of summer and winter equilibrium beach profiles, from Inman, et 

al (1993). 

 

 

Short period waves during summer (from the spin up of winds from the local North 

Pacific High) cause the inner bar-berm section of the beach profile to build up and 

steepen; while long period storm swells during winter from the Aleutian low cause the 
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bar-berm profile to flatten, and transfer beach sand to the outer shore-rise profile. These 

changes between summer and winter equilibrium states are predicted from the long-term 

wave record (Section 6) applied to the well-tested elliptic cycloid solutions after Jenkins 

and Inman (2006). The elliptic cycloid represents the equilibrium beach profile with a 

curve that is traced out by following a point on the circumference of a rolling ellipse 

(Figure 5.7)  

 The elliptic cycloid solutions were developed for beach profiles by Jenkins and 

Inman, (2006) using equilibrium principles of thermodynamics applied to very simply 

representations of the nearshore fluid dynamics.  Equilibrium beaches are posed as 

isothermal shorezone systems of constant volume that dissipate external work by incident 

waves into heat given up to the surroundings. By the maximum entropy production 

formulation of the second law of thermodynamics (the law of entropy increase), the 

shorezone system achieves equilibrium with profile shapes that maximize the rate of 

dissipative work performed by wave-induced shear stresses.  Dissipative work is assigned 

to two different shear stress mechanisms prevailing in separate regions of the shorezone 

system, an outer solution referred to as the shorerise and a bar-berm inner solution 

(Figure 5.7a).  The equilibrium shorerise solution extends from closure depth (zero 

profile change) to the breakpoint, and maximizes dissipation due to the rate of working 

by bottom friction.  In contrast, the equilibrium bar-berm solution between the breakpoint 

and the berm crest maximizes dissipation due to work by internal stresses of a turbulent 

surf zone.  Both shorerise and bar-berm equilibria were found to have an exact general 

solution belonging to the class of elliptic cycloids.  

                The elliptic cycloid solution is a curve allows all the significant features of the 

equilibrium profile to be characterized by the eccentricity and the size of one of the two 

ellipse axes. These two basic ellipse parameters are related herein to both process-based 

algorithms and to empirically based parameters for which an extensive literature already 

exists. The elliptic cycloid solutions reproduce realistic and validated wave height, period 

and grain size dependence and demonstrated generally good predictive skill in point-by-

point comparisons with measured profiles (Jenkins and Inman, 2006 display). 

               To understand the formulation of the elliptic cycloid representation of the 

nearshore bottom profile and sensitivity to ocean conditions, we first review the 

nomenclature of the shorezone as shown schematically in Figure 5.7a. The seaward 

boundary of the shorezone is a vertical plane at the critical closure depth cĥ   (Figure 8a) 

corresponding to the maximum incident wave  [e.g., Kraus and Harikai, 1983]. The 

landward boundary is a vertical plane at the berm crest (cross), a distance 1X̂   from a 

bench mark. The cross-shore length of the system from the berm crest to closure depth is 

cX̂ . The distance from the point of wave breaking to closure depth is 2cX̂  such that 

,X̂X̂X̂ 22cc   where 2X̂  is the distance from the berm crest to the origin of the 

shorerise profile near the wave breakpoint.  

          We consider equilibrium over time scales that are long compared with a tidal 

cycle and profiles that remain in the wave dominated regime where the relative tidal 

range (tidal range/H) < 3 [Short, 1999]. Under these conditions, the curvilinear solution 

to the bottom profile which satisfies the maximum entropy production formulation of the 

Second Law of Thermodynamics can be expressed in polar coordinates (r,  ) as: 
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Figure 5.7.  Equilibrium beach profile a) nomenclature, b) elliptic cycloid, c) Type-a 

cycloid solution. 
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where r is the radius vector measured from the center of an ellipse whose semi-major and 

semi-minor axes are a, b and )(

e

kI is the elliptic integral of the first or second kind. This 

curve is what a point on the circumference of an ellipse would trace by rolling through 

some angle  , (Figure 3.8b); hence the name elliptic cycloid. The polar equivalent of 

the type-a cycloid shown in Figure 3.8b has a radius vector whose magnitude is: 
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where e is the eccentricity of the ellipse given by .)/(1 22 abe   The polar form of 

the type-a cycloid in Figure 5.7b is based on the elliptic integral of the second kind that 

has an analytic approximation,   2/)2(2 2)2(

e eI   , see Hodgman [1947]. The 

inverse of (18) for the type-a elliptic cycloid gives the companion solution in terms of 

local water depth, h, as: 
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The depth of water at the seaward end of the profile (   ) is h = 2a in the case of the 

type-a cycloid. The length of the profile X is equal to the semi-circumference of the 

ellipse,  
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With (21) the bottom slope can be solved as: 
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                 Where: 
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The shoaling factor assumed for these bar-berm solutions (   0.81) was based on 

uniform shoaling of the incident wave conditions, while a mean value was chosen for 

gamma ( 8.0 ) from the data reported by Raubenheimer et al. [1996]. In equation (23) 

the term ch is the closure depth, which represents the closest point to the shoreline where 

a stable seabed can be found, because it is the point beyond which all changes in the 
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beach profiles cease. It is calculated from Jenkins and Inman (2006) by the following 

parametric relation: 

                                                











 

2c

e

c
D

D

kh

HK
h o

sinh
                                                   (24) 

 

where eK  and    are non-dimensional empirical parameters, 2D  is the shorerise median 

grain size; and oD  is a reference grain size. With 33.0~,0.2~e K  and  m100~o D , 

the empirical closure depths reported in Inman et al. [1993] are reproduced by Figure 5.8. 

From Figure 5.8 we find closure depth increases with increasing wave height and 

decreasing grain size, as shown in Figure 3.7. Because of the wave number dependence 

of (8), closure depth also increases with increasing wave period.    

 

            
Figure 5.8: Closure depth contoured versus incident wave height and sediment grain size 

for waves of 15 second period, with 33.0~,0.2~e K  and m100~o D . 2D  is the 

shorerise median grain size; and oD  is a reference grain size. 
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6) Model Initialization:  

 This section develops the data bases necessary to evaluate Steps-4 & 5 of a sea 

level rise/coastal hazards analysis as outlined in Section 2. 

  

6.1) Bathymetry: Bathymetry provides a controlling influence on all of the 

coastal processes that affect dispersion and dilution.  The bathymetry consists of two 

parts: 1) a stationary component in the offshore where depths are roughly invariant over 

time; and 2) a non-stationary component in the nearshore where depth variations do occur 

over time.  The stationary bathymetry generally prevails at depths that exceed closure 

depth which is the depth at which net on/offshore transport vanishes.  Closure depth is 

typically -12 m to -15 m MSL in the Oceanside Littoral Cell, (Inman et al. 1993).  The 

stationary bathymetry was derived from the National Ocean Survey (NOS) digital 

database.  Gridding is by latitude and longitude with a 1 x 1 arc second grid cell 

resolution yielding a computational domain of 30.9 km x 18.5 km.  Grid cell dimensions 

along the x-axis (longitude) are 25.7 meters and 30.9 meters along the y-axis (latitude).  

 For the non-stationary bathymetry data inshore of closure depth (less than -15 m 

MSL) nearshore and beach surveys were conducted by the US Army Corps of Engineers 

in 1985, 1990, 1996, 2001 and have been compiled in USACE (2001).  These nearshore 

and beach survey data were used to update the NOS database for contemporary nearshore 

and shoreline changes that have occurred following the most recent NOS surveys.  

 To perform both the required wave shoaling and transport computations in the 

farfield of the SJCOO outfall diffusers, a large-domain grid is required to compute the 

effects of island sheltering and regional scale refraction and circulation due to the shallow 

banks of the continental margin (Figure 6.1). A nearfield grid (Figure 6.2) in the 

immediate neighborhood of the diffuser is nested inside the farfield grid and is used to 

calculate the brine discharge dilution and dispersion.  

 

6.2 Shore-side Structures: Wave runup, and overtopping were analyzed at the 

shore-side facilities associated with the Doheny Desalination Project assuming present 

conditions and two future scenarios including sea level rise. These facilities included: 

Well Head A, elevation 17 ft.NAVD, at  33°27'44.38"N, 117°41'16.32"W; Well Head B, 

elevation 17 ft. NAVD, at  33°27'45.07"N, 117°41'10.30"W; Well Head C, elevation 17 

ft. NAVD at  33°27'45.12"N, 117°41'6.62"W; Well Head D, at elevation 18 ft. NAVD at 

33°27'44.48"N, 117°40'55.30"W; and Well Head E, at elevation 18 ft. NAVD at 

33°27'42.45"N, 117°40'47.33"W; (see Figure 6.3a). Two additional vaulted well heads 

with submersible pumps will be placed at the Capistrano Beach site (Figure 6.3b), which 

includes: Well Head G, at elevation 18 ft. NAVD at 33°27'14.94"N, 117°39'59.91"W; 

and Well Head H, at elevation 19 ft. NAVD at 33°27'13.17"N, 117°39'57.15"W. 

 

6.3) Wave Forcing: Waves in deep water generally do not cause significant 

mixing. But shoaling waves produces bottom currents (referred to as bottom wind ), cause 

scrubbing action against intake and discharge structures that result in vertical mixing of 

the nearfield water mass, and cause longshore and rip current circulation as a result of 

along shore variation in shoaling wave heights due to refraction over shelf bathymetry.  
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Figure 6.1: Far-field refraction/diffraction grid to simulate shoaling waves entering the 

Southern California Bight and Oceanside Littoral Cell. Results based on the 5 largest 

storms of the 1998 El Nino winter  (from Jenkins and Wasyl, 2008b). 
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Figure 6.2: Near-field refraction/diffraction grid to simulate shoaling waves in the 

immediate neighborhood of Dana Point, SJCOO and Doheny Beach.  

 

 

 

 

 

 

 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1054 of 1710



 46 

(a) 

 
 

 

 

(b) 

 
Figure 6.3: Critical shore-front infrastructure locations for the Doheny Desalination 

Project: a) Doheny Beach site; and b) Capistrano Beach site 
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 Wave forcing to the Coastal Evolution Model (CEM) were derived from archival 

measurements of waves for the period 1980-2010, supplemented by wave burst measurements 

from the Acoustic Doppler Current Profiler (ADCP) measurements taken under the MBC 

Applied Environmental Sciences (MBC) marine environment studies. The archival wave records 

were obtained from the Oceanside, Dana Point, San Clemente, and Huntington Beach monitoring 

stations maintained by the Coastal Data Information Program, [CDIP, 2012, http://cdip.ucsd.edu 

]. To correct the archival data from widely spaced offshore monitoring sites to the nearshore of 

the SJCOO, raw data were entered into a refraction/diffraction numerical code, back-refracted 

out into deep water to remove local refraction and island sheltering effects, and subsequently 

forward refracted into the immediate neighborhood of the proposed Project. The backward and 

forward refractions of CDIP data were done using a numerical refraction-diffraction computer 

code called OCEANRDS.  The primitive equations for this code are lengthy, but a listing of the 

codes for OCEANRDS are in Jenkins and Wasyl (2005).  

 An example of a reconstruction of the wave field throughout the Bight from the CDIP 

Oceanside buoy data is shown in Figures 6.1 for the 5 largest storms of the 1998 El Nino winter. 

Wave heights are contoured in meters according to the color bar scale and represent 6 hour 

averages, not an instantaneous snapshot of the sea surface elevation.  Note how the sheltering 

effects of Catalina and San Clemente Islands have induced considerable variations in the 

neighborhood of the SJCOO and Dana Point Harbor.  The wave height and direction parameters 

inside the Channel Islands are the values used as the deep water boundary conditions along the 

seaward face of the nearfield grid for the SJCOO Dana Point shoaling analysis.  

 Figure 6.4 gives the local forward refraction calculation into the nearfield domain of the 

SJCOO and the Doheny Desalination Project site (green box), due to the 100-year storm-wave 

event of 17-18 January 1998 after passing through the gaps in the continental margin and 

Channel Islands, (island sheltering effects, cf.Figure 6.1). Figure 6.4 gives extremal wave height 

variations along an 18.5 km section of coastline in the in the Dana Point region, including wave 

shoaling and reflection effects induced by the Dana Pt Harbor breakwater. Replication of the 

backward/forward refraction analysis on each of the 3 hour increments of the CDIP monitoring 

data produced continuous, unbroken records of the wave height, period and direction in the 

nearfield of the Doheny Desalination Project throughout the 1980-2010 period of record, as 

shown in Figure 6.5. The data in Figure 6.5 were supplemented by wave burst measurements 

from the Acoustic Doppler Current Profiler (ADCP) measurements taken at the SJCOO 

monitoring stations  (MBC, 1998). Figure 6.6 gives the wave refraction/diffraction field in the 

SJCOO/Dana Pt. Harbor Littoral Sub-cell derived from these ADCP wave burst measurements. 

We find in Figures 6.4 & 6.6 that the refraction effects over local bathymetry create areas 

(indicated by red) where wave heights increase locally to 4 -5 m. In these areas, the shelf 

bathymetry has focused the incident wave energy and these regions of intensified wave energy 

are referred to as “bright spots”. The increased wave heights in these bright spots increases the 

wave run-up and induces local wave erosion. Conversely, the dark areas in Figures 6.4 & 6.6 

(indicated by dark blue) where wave heights have been diminished are termed “shadows,” and 

represent areas of reduced run up and potential beach accretion  For the January 1998 storm in 

Figure 6.6, the area around the SJCOO discharge site is indeed a bright spot in the local 

refraction pattern while the slant well sites for the Doheny Desalination Project are located in a 

shadow zone. Another wave shoaling phenomena at the slant well site is divergence of drift. 

Wave-driven longshore currents flow away from areas of high waves (away from bright spots) 

and converge on shadow regions. This convergence of the longshore current leads induces 

seaward flowing rip currents. Rip currents are advantages to shallow nearshore intake sites   

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1056 of 1710

http://cdip.ucsd.edu/


 48 

 
Figure 6.4: Forward wave refraction/diffraction for the 100-year storm-wave event of 17-18 

January 1998. These local refraction results are used to provide the point-to-point initializations 

for the wave setup and runup inputs to the total water level problem. The nearfield domain of the 

SJCOO and the Doheny Desalination Project is designated by the green box.  
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Figure 6.5: Archival wave forcing data 1980-2010 reconstructed for the SJCOO and Doheny 

Desalination Project modeling, from backward/forward refraction of regional CDIP wave monitoring 

data.  
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Figure 6.6: Wave refraction/diffraction field around the  SJCOO site and the Doheny 

Desalination Project site derived from wave burst measurements from the Acoustic Doppler 

Current Profiler (ADCP) records taken under the MBC Applied Environmental Sciences (MBC) 

NPDES monitoring studies. Nearfield domain of the SJCOO and the Doheny Desalination 

Project site  designated by green box.  

 

 

 

because rip currents would advect storm water and urban run-off away from the shoreline and 

disperse it offshore in deeper water, thereby reducing potential for marine life impacts to 

nearshore and beach ecology. On the other hand, these same seaward flowing rip currents can 

also carry beach sand offshore, resulting in local beach erosion.  Wave refraction/diffraction 

analyses of the 15 largest storm events in the 1980-2010 period of record are presented in 

Appendix-A. The 100 year event (1% event) was the two day storm of 17-18 January, 1988, and 

refraction/diffraction patterns for both days are also included in Appendix-A.   

The composite 30-year wave record obtained from the CDIP archival data for 1980-2010 

(Figure 6.5) was iteratively fit to Weibull (Type III) distributions with a range of K-values to find 

the best overall fit (highest correlation coefficient). A K-value of K = 1 was found to give an R-

squared = 0.98, resulting in the extremal analysis curve shown in Figure 6.7. The red-line in 

Figure 6.5 is the Weibull Type III best fit and the crosses are the data points at the control point 

in 12 m water depth from Appendix-A refraction/diffraction analyses used to produce the best fit 

distribution. The Weibull Type III best fit projects a maximum significant wave height of 0H  = 

19.9 ft. with a probability of recurrence of 0.04% (return period = 2,500 yr); but such a wave has 

never been measured. The highest wave that was recovered from the refraction analysis in 12 m  
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of water depth was due to the 18, January, 1988 storm (Figure 6.4) with a significant wave height 

0H  = 15.5 ft. and a probability of recurrence of 1.0% (return period = 100 yr).  The extremal 

analysis curve in Figure 6.7 will be the computational basis of the extreme value analysis of 

wave setup, total runup and total water level (TWL) in Section 7.  
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  6.4) Beach Erosion: Another critical set of inputs to the wave setup, total runup and 

total water level (TWL) computations are the profile slope terms, DIMm , TAWm , and facem . These 

are calculated from equations (22) – (24) using measured beach profiles to calibrate the empirical 

factors in these equations, which include the shoaling factor, , and the non-dimensional 

empirical parameters: eK  and  . Beach profile measurements at Doheny State Beach have been 

conducted by the US Army Corps of Engineers, USACOE (1991), Coastal Environments, 

(2014), and Coastal Frontiers (2014). Plots of the beach profiles measured by the US Army 

Corps of Engineers, USACOE (1991) and Coastal Environments, (2014) are shown in Figures 

6.8 & 6.9. Figure 6.8 shows the shore rise and bar berm sections of the beach profiles 

immediately west of Well Heads # 2 and #1; where profile ranges R4 & R5 bracket beach slope 

conditions in front of Well Head # 2, and range DB 1890 measured by the US Army Corps of 

Engineers give slope conditions in front of Well Head # 1 (cf. Figure 6.3). Figure 6.9 shows the 

shore rise and bar berm sections of the beach profiles immediately west of Well Heads # 2 and 

#3; where profile range R5 provides beach slope conditions in front of Well Head # 2, and range 

R7 gives slope conditions in front of Well Head # 3 (cf. Figure 6.3). 

 Figures 6.10 and 6.11 give seasonal profile changes at Doheny State Beach 

immediately west of Well Head #3 over a number of years between 2001 and 2007.  Figure 6.10 

provides a generalization of the winter profiles, indicating an average nearshore slope,  

DIMm = 0.066, (proxy slope for an eroded beach). Figure 6.11 indicates that the average nearshore 

slope in summer steepens to DIMm = 0.10, (proxy slope for an accreted beach). Using these values 

to calibrate the elliptic cycloidal slope algorithms in equations (22)-(24), the variation of beach 

slope with on/offshore position in response to the potential range of extremal wave height was 

calculated according to Figure 6.12. Generally, across the inner portion of the beach profile 

closest to the DDP well heads the beach slopes become flatter in winter and steeper in summer, 

while both types of seasonal profiles develop offshore bars offshore during higher extremal wave 

conditions. This response is consistent with the well- known response of sandy beaches to 

increasing levels of incident wave energy; whereby the exposed inner section of the beach profile 

(the bar-berm profile) erodes and flattens in slope during winter or periods of high waves, while 

outer submerged portion of the profile (the shore-rise profile) develops offshore sand bar 

formations. Review of the composite surveys in Figures 6.8-6.11 reveals that variations in the 

beach widths around the well heads between summer and winter profiles are on the order of 50 

ft. to150 ft. These relatively small range of seasonal variation in beach width indicates that 

Doheny State Beach is stable, as a consequence of being located at a sediment source, i.e. the 

San Juan Creek. The San Juan Creek is the second largest source of sediment for the Oceanside 

Littoral Cell and provides an average of 51,000 metric tons of beach grade sand to Doheny State 

Beach annually (Figure 6.13). This supply of new sediment provides adequate sediment cover 

for the beach to establish and maintain equilibrium profile adjustments throughout the most high 

energy El Nino winter/summer seasonal cycles. 

Variations in the beach widths and sediment cover with time are modeled in the LCM 

module of the Coastal Evolution Model (Figure 5.1) using time-stepped solutions to the sediment 

continuity equation (otherwise known as the sediment budget) applied to the boundary conditions 

of the coupled control cell mesh diagramed schematically in Figure 6.14. The sediment 

continuity equation is written (Jenkins, et al, 2007): 

 

 

                   )()( tRtJ
y

q
V

y

q

yt

q
l 

























                                      (25) 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1061 of 1710



53 

 

        
Figure 6.8: Beach profile surveys of Doheny Beach range lines adjacent to Well Heads A & B. Data from Coastal Environments, (2014). 
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Figure 6.9: Beach profile surveys of Doheny Beach range lines adjacent to Well Heads C & D. Data from Coastal Environments, (2014). 
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Figure 6.10: Winter beach profile surveys of Doheny Beach range lines adjacent to Well Heads D & E. Surveys due to the US Army Corps 

of Engineers. Data provided by Coastal Frontiers, (2014). 
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Figure 6.11: Summer beach profile surveys of Doheny Beach range lines adjacent to Well Heads D & E. Surveys due to the US Army Corps 

of Engineers. Data provided by Coastal Frontiers, (2014). 
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Figure 6.13.  Cumulative residual time series of sediment flux for the San Juan Creek calculated 

using a 56-year mean (1940-1995), from Inman and Jenkins (1999). 

 

 

In equation (25) q is the sediment volume per unit length of shoreline (m3/m) and dq/dt is the 

sediment volume flux (m3/m/day),   is the mass diffusivity, lV  is the longshore current, J(t) is 

the flux of new sediment from the San Juan Creek, and R(t) is the flux of sediment lost to sinks , 

in this case, the scour holes near the mouth of the San Juan Creek following river floods. The 

first term in (1) is the surf diffusion term while the second is the advective term due to the 

longshore current. For any given control cell along Doheny State Beach, equation (25) may be 

discretized in terms of the rate of change of “beach volume”,  , in time increment   t  ,  given 

by:  

 

t

qq
tJ

dt

d outin







)(                                          (26) 

 

Sediment is supplied to the control cells in Figure 6.14 by the sediment yield from the rivers and 

beach nourishment, )(tJ  by the influx of sediment volume due to littoral drift from up-coast 

sources, inq  (beach-fill). Sediment is lost from the control cell due to the action of wave erosion  

 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1067 of 1710



59 

 

 
 

Figure 6.14: Computational approach for modeling changes in beach width and shoreline 

positon after Jenkins, et. al., (2007). 
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and expelled from the control cell by exiting littoral drift, outq . Here fluxes into the control cell 

(J(t)  and tqin /  ) are positive and fluxes out of the control cell,  

( tqout / ), are negative.   

 The beach and nearshore sand volume change, dq/dt, is related to the change in shoreline 

position, dX/dt, according to: 

 

                                      lZ
dt

dX

dt
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dt

dV



                                                            (27) 

  

where                             chZZ  1                                                                             (28) 

 

Here, Z  is the height of the shoreline flux surface equal to the sum of the closure depth below 

mean sea level, hc, (equation 24), and the height of the berm crest, Z1, above mean sea level; and  

l  is the length of the shoreline flux surface.  Hence, beaches and the offshore bottom profile out 

to closure depth remain stable if a mass balance is maintained such that the flux terms on the 

right-hand side of equation (2) sum to zero; otherwise the shoreline will move during any time 

step increment as: 
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where is the mass diffusivity, V is the longshore drift , J is the flux of sediment from river 

sources, y is the alongshore length of the control cell, and Z1 is the maximum run-up elevation 

from Hunt’s Formula. River sediment yield, J, from is calculated from streamflow, Q, based on 

the power law formulation of that river’s sediment rating curve after Inman and Jenkins, (1999), 

or 

 

 

                                                        QJ            (30) 

 

 

 

where  ,  are empirically derived power law coefficients of the sediment rating curve from 

best fit (regression) analysis (Inman and Jenkins,1999). When San Juan Creek floods produce 

large episodic increases in J, a river delta is initially formed. Over time the delta will widen and 

reduce in amplitude under the influence of surf diffusion and advect (move) down-coast with the 

longshore drift, forming an accretion erosion wave (Figure 6.14a). The local sediment volume 

varies in response to the net change of the volume fluxes, between any given control cell and its 

neighbors, referred to as divergence of drift = qin - qout , see Figure 6.14b and 6.14c. The mass 

balance of the control cell responds to a non-zero divergence of drift with a compensating shift,

x , in the position of the equilibrium profile (Jenkins and Inman, 2006). This is equivalent to a 

net change in the beach entropy of the equilibrium state. The divergence of drift is given by the 
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continuity equation of volume flux, requiring that dq/dt is the net of advective and diffusive 

fluxes of sediment plus the influx of new sediment, J. The rate of change of volume flux through 

the control cell causes the equilibrium profile to shift in time according to (29), producing the net 

change in beach widths shown by the surveys in Figures 6.8 – 6.11. Changes in sea level also 

cause the shoreline to move (retreat) which are calculated in the LCM module of the Coastal 

Evolution Model using Bruun’s Rule, (Bruun, 1962, 1983): 
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Where SLR is the increment of sea level rise, and cX is the distance offshore to closure depth 

given by the elliptic cycloid formulation to the equilibrium profile (Jenkins and Inman, 2006) 

according to: 
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Because Bruuns Rule merely produces a self-similar landward shift to profile in response to sea 

level rise (with no change to the shape of the profile or to the elliptic cycloid parameters); sea 

level rise does not effect the intrinsic slope parameters of the profile on which the total run-up 

elevation depends. This response is based on an assumption that the beach has adequate sand 

volume and sediment cover to execute the profile shift required under Bruun’s Rule. This 

assumption appears to be well founded at Doheny State Beach due to the fact that it is 

continually re-nourished by the flux of new sediment from San Juan Creek, (J = 51,000 ton/yr). 

7.0 Wave Run-up and Overtopping Statistical Analysis: 

This section uses the data bases described in Section 6 to evaluate Steps-4 & 5 of a sea 

level rise/coastal hazards analysis as outlined in Section 2. We seek to quantify the probability of 

occurrences of extremal total water levels where the total water level (TWL) is the sum of the 

total run-up and the still water level (SWL). The total run-up, R, is a dynamic water level 

variation caused by wave shoaling and breaking, and is composed of three components: wave 

setup,  , dynamic wave setup, rms  ; and incident wave run-up, incR . We will begin in 

Section 7.1 by setting the still water level equal to present or future mean sea level, which will 

allow us to isolate the total runup as an independent dynamic process whose probability is 

uniquely determined by the extremal wave height curve in Figure 6.7. We will then solve for 

extremal total water levels (TWLmax) by admitting to probability of occurrences of still water 

levels higher than mean sea level; which results in a joint probability analysis of occurrence of 

extremal wave heights concurrent with extreme ocean water levels.    

7.1) Total Water Level Analysis for Constant Still Water Levels: Total water level is 

a multi-variant function determined by the combined effects of stationary processes (processes 

vary slowly in time) and dynamic processes (processes that vary rapidly with time). The still 
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water level component of the total water level is a relatively stationary process when compared 

to the total run-up component, where the latter varies rapidly in time at the frequency of surface 

gravity waves. At lowest order approximation, we can solve for the probability of recurrence of 

potential total water levels by assuming the stationary processes are fixed in time. By that 

approach, we adopt a common practice in coastal engineering by setting the still water level at 

mean sea level and then solve for the potential total water levels as a conditional probability 

using Bayes’ theorem: 

 

)(]([],[)( ,max MSLZPHRPZRPTWLP ijiTi •                          (33) 

 

Here, )(
', iji ZP is the annualized probability of ocean water levels reaching an elevation of iZ feet 

NAVD 88 from equations (3) and (4), where )(
', MSLZP iji   = 1, (cf. Figures 4.1, 4.6 & 4.7); 

)]([ THRP  is the annualized probability of total run-up from the sum of equations (6) and (11) 

based on the probability of extremal wave heights with return frequency of once every T years, 

THP T /1)(  , (cf. Figure 6.7). The total run-up calculations using extremal wave heights are 

based on the direct integration method (DIM) from Section 5.5 because the beach slopes at 

Doheny State Beach for both eroded (winter) and summer (accreted) conditions are always than 

12.5%. (Here beach slope,  DIMm , is taken as the average slope between the landward limit of 

wave run-up and the location offshore where the water depth is two times the depth at which the 

deep water significant wave height would be subject to depth-limited breaking, cf. Van der Meer, 

2002). Figures 6.8 – 6.12 show generally that average nearshore beach slopes at Doheney State 

Beach range from DIMm = 0.006 for eroded beach profiles, and steepen to DIMm = 0.10 for 

accreted beach profiles. One advantage of the approach taken by equation (25) is that it allows us 

to separate the individual dynamic components to the total water level solutions.  

 Figures 7.1-7.3 give the annualized probability of recurrence of total run-up and its 

components of static wave setup, dynamic wave setup, and the total oscillatory swash component 

based on the extremal wave analysis curve in Figure 6.7 as applied to equations (6)- (12). For 

each component of total wave runup, there are two sets of curves, representing eroded and 

accreted conditions at Doheny and Capistrano State Beaches. In all cases, the maximum water 

elevations are greater for the accreted beach conditions than for the eroded beach conditions. 

This is due to the fact that eroded beaches have flatter slopes in the bar-berm section of the 

profile where waves are breaking and producing run-up. Flatter beach slopes are intrinsically 

more dissipative, resulting in less residual energy after breaking to produce runup. Inspection of 

Figure 7.3 indicates that maximum run-up is 15.4 ft. for the accreted beach conditions and 13.1 

ft. for the eroded beach conditions, with a probability of recurrence of 0.04% (return period = 

2,500 yr). But the maximum wave run-up is based on a statistical projection from the Weibull 

Type III best fit to the extremal wave results from refraction/diffraction analysis in Figure 6.7. 

The highest wave that was recovered from the refraction analysis in 12 m of water depth was due 

to the100-year storm of 18, January, 1988 (Figure 6.4) with a significant wave height 0H  = 15.5 

ft. and a probability of recurrence of 1.0%.   The 1% runup up event in Figure 7.2 actually gives 

maximum total wave run-up of 11.88 ft. for the accreted beach conditions at Doheny Beach and 

9.98 ft. for the eroded beach conditions. At Capistrano Beach, shoaling wave heights are greater 

and maximum total wave run-up is 12.73 ft. for the accreted beach conditions and 10.83 ft. for 

the eroded beach conditions  

The annualized probability of recurrence of total water level is plotted in Figures 7.4 and 

7.5 at Doheny and Capistrano Beaches, respectively, under the stationary hypothesis for still  
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water level according to equation (33). Under this assumption (where still water level is fixed at 

present mean sea level), the maximum total water level at Doheny Beach is TWL = 17.98 ft. 

NAVD for the accreted beach conditions and TWL = 15.69 ft. NAVD for the eroded beach 

conditions. At Capistrano Beach (Figure 7.5), the maximum total water level is TWL = 18.83 ft. 

NAVD for the accreted beach conditions and TWL = 16.54 ft. NAVD for the eroded beach 

conditions. (Total water levels are higher at Capistrano Beach because shoaling waves during the 

100-year event are higher at that location, cf. Figure 6.4).  The total water level achieved under 

accreted beach conditions at present sea level exceeds the elevations of well heads A, B, C and 

G, which are located at iZ  == 17 ft. NAVD and iZ  == 17 ft. NAVD, respectively; but the 

probability of this occurring is only 0.04% (return period = 2,500 yr). Appendix-B of the 

California Coastal Commision Sea Level Rise Guidance Policy Guidance document (CCC, 

2015) provides no specific guidance on the redline frequency for flooding or inundation. In the 

absence of such guidance we will adopt Federal Emergency Management Agency (FEMA) 

standards for flooding frequency and set redline planning frequency at the 100 year event (1% 

probability of recurrence). Accordingly, Figures 7.4 & 7.5 have been annotated to highlight the 

1% total water level events which indicate is TWL(1%) = 14.42 ft. NAVD for the accreted beach 

conditions and TWL(1%) = 12.52 ft. NAVD for the eroded beach conditions at Doheny Beach. 

At Capistrano Beach. The 1% probability (100-yr event) yields TWL(1%) = 15.27 ft. NAVD for 

the accreted beach conditions and TWL(1%) = 13.37 ft. NAVD for the eroded beach conditions.. 

Consequently we conclude that all the beach front facilities for the Doheny Desalination Project 

(Figure 6.3a & b) are safe from flooding or inundation by extreme event waves under the 

stationary hypothesis for still water level at present mean sea level. 

We repeat the total water level analysis in Figures 7.6 and 7.7 for 2100 sea levels under 

the stationary hypothesis for still water level (where still water level is fixed at 2100 mean sea 

level for the low and high range projections). For the low-range 2100 sea level projections at 

Doheny Beach, (Figure 7.6), the 1% total water level events reach TWL(1%) = 18.02 ft. NAVD 

for the accreted beach conditions and TWL(1%) = 16.12  ft. NAVD for the eroded beach 

conditions; indicating that all the beach front facilities for the Doheny Desalination Project 

(Figure 6.3) are safe from flooding or inundation by extreme event waves if the beach is in an 

eroded winter condition. However, in the unlikely event that the 100 year storm occurs while the 

beach is still in a summer equilibrium condition (accreted beach), then Well Heads A-C will be 

overtopped by about 1 ft of excess runup, while Well Heads D and E would be partially wetted. 

At Capistrano Beach, the 1% total water level events at the low range projection for 2100 sea 

level, (Figure 7.7), reach TWL(1%) = 18.87 ft. NAVD for the accreted beach conditions and 

TWL(1%) = 16.97  ft. NAVD for the eroded beach conditions. While both well heads at 

Capistrano Beach would be safe from overtopping if Capistrano Beach were in an eroded winter 

state, Well Head G would be overtopped by about 0.87 ft. of runup if the beach remained in an 

accreted summer condition.   

For the high-range 2100 sea level projections, (Figures 7.8 and 7.9) the 1% total water 

level events will overtop all of the well sites. At Doheny Beach, (Figure 7.8), the 1% total water 

level events reach TWL(1%) = 21.52 ft. NAVD for the accreted beach conditions and TWL(1%) 

= 19.62 ft. NAVD for the eroded beach conditions, exceeding the elevations of all well sites 

regardless of beach erosion or accretion. Similarly, at Capistrano Beach (Figure 7.9), the 1% 

total water level events reach TWL(1%) = 22.37 ft. NAVD for the accreted beach conditions and 

TWL(1%) = 20.47 ft. NAVD for the eroded beach conditions, again exceeding the elevations of 

all well sites regardless of beach erosion or accretion.  
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7.2) Total Water Level Analysis for Extremal Still Water Levels: In this section we 

relax the stationary hypothesis for still water level and allow it to vary according to the 

hydroperiod functions for present and future sea levels in Figures 4.1, 4.6, and 4.7. This will 

provide an analysis of total water levels due to extreme waves concurrent with extreme ocean 

water levels (extremal TWL’s). The recurrence frequency (or return period) for these extremal 

TWL’s is given by the joint probability of occurrence of extremal wave heights concurrent with 

extreme ocean water levels, or: 

 

                                 )(]([],[)( ,max ijiTi ZPHRPZRPTWLP •                       (34) 

 

where TH  is the extremal significant wave height with return period of T years, and )(, iji ZP  is 

the annualized probability of ocean water levels  reaching an elevation of iZ feet NAVD 88 at 

or above mean sea level, as derived from the annualized hydroperiod function, equations (3) and 

(4). The results for return periods ],[/1 ir ZRPT  of extremal total water levels at present sea 

level are plotted in Figure 7.10 & 7.11 for Doheny and Capistrano Beaches, respectively, while 

those for 2100 sea levels are found in Figures 7.12 – 7.15. Comparing these results with the total 

water level results in Figures 7.4-7.9 (that were based on the stationary hypothesis for still water 

level) indicates that the joint probability analysis for extreme waves concurrent with extreme 

ocean water levels gives TWL’s that are about 0.5 ft. higher for the 1% recurrence event (100 year 

return period). For example the extremal TWL’s at present sea level at Doheny Beach in Figure 

7.10 give the TWL(100) = 13.1 ft for eroded conditions and TWL(100) = 14.8 ft. for accreted 

conditions at present sea levels. On the other hand, when SWL is set at present mean sea level per 

Section 7.1, as shown in Figure 7.4,  the 1% TWL = 12.5 ft for eroded conditions and 1% TWL = 

14.4 ft. for accreted conditions at present sea levels. Therefore, we adopt the extremal still water 

formulation per equation (34) as the redline analysis method for assessing Steps-4 & 5 of a sea 

level rise/coastal hazards analysis as outlined in Section 2. 

Inspection of Figures 7.10 & 7.11 indicates that all the beach front facilities for the 

Doheny Desalination Project (Figure 6.3) are safe from flooding or inundation by extreme event 

waves, even for event return periods as long as 500 yr, when extreme waves happen concurrently 

with extreme ocean water levels in an environment of present sea levels. However, once we 

admit to 2100 sea level rise projections, a number of the beach front facilities for the Doheny 

Desalination Project will suffer some flooding and overtopping to varying degrees. For the low-

range 2100 sea level projections, (Figures 7.12 &7.13) the three well sites at Doheny Beach on 

the north side of San Juan Creek (Well Heads A-C) and one of the wells at the Capistrano Beach 

site (Well Head G) will experience minor overtopping, even for a 1 year event if the beaches 

have been accreted by additional sands from water shed floods or still retain a built-out summer 

equilibrium beach profile, with overtopping rates of about Q (1yr) = 0.038 cfs per lineal ft. of 

shoreline, per equation (17). If a 100-yr total water level event occurs during the low-range 

projection of 2100 sea levels, then Figures 7.12 & 7.13 indicate that all of the well sites will be 

overtopped to varying degrees if the beaches remain in an accreted condition (i.e.,with elevated 

berms and steep beach slopes). Under these beach conditions, overtopping rates will range from 

a high of Q (100yr) = 0.094 cfs per lineal ft. of shoreline at Well Heads A- C on Doheny Beach, 

to a low of  Q (100yr) = 0.014 cfs/ft at Well Head H on Capistrano Beach, while overtopping 

rates at Well Heads D & E would be Q (100yr) = 0.027 cfs/ft at Doheny Beach and Q (100yr) = 

0.081 cfs/ft at Well Head G on Capistrano Beach.  Interestingly enough, none of the well heads 

would experience overtopping during a 100 year event when occurring during the low range 

2100 sea levels if the beach were eroded, which would be the most likely condition during a 100- 
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year event. Total water levels for eroded beach conditions are always less, because these beaches 

have flatter slopes and are more dissipative of wave set-up and run-up than the steeper accreted 

beaches.   

For the high-range 2100 sea level projections at Doheny Beach (Figure 7.14), the 100 

year total water level events reach TWL(100) = 21.9 ft. NAVD for the accreted beach conditions 

and TWL(100) = 20.2 ft. NAVD for the eroded beach conditions; while at Capistrano Beach, 

(Figure 7.15), TWL(100) = 22.7 ft. NAVD for the accreted beach conditions and TWL(100) = 

21.1 ft. NAVD for the eroded beach conditions. Consequently all beach front facilities for the 

Doheny Desalination Project would be vulnerable to flooding by the 100-year event if it were 

occur during 2100 high range sea level projections. The lowest lying well heads (Well Heads A-

C at Doheny Beach) would experience the highest overtopping rates, ranging from Q (100yr) = 

0.216 cfs/ft. to 0.331 cfs/ft. depending on the eroded or accreted condition of Doheny State 

Beach. According Table VI-5-6 in the Coastal Engineering Manual (USACE, 2006) overtopping 

rates of this order of magnitude are very dangerous for pedestrian and vehicle traffic, and may 

cause structural damage to adjacent buildings; but the well heads and pumps for the Doheny 

Desalination project will be protected by steel vault enclosures. The smallest overtopping rates 

during the 100-year event at the high range 2100 sea level projections will occur at the highest 

located well head (Well Head H) at the Capistrano Beach site where overtopping rates will range 

from Q  (100yr) = 0.142 cfs/ft. to 0.250 cfs/ft., with overtopping rates at Well Heads D & E on 

Doheny Beach ranging from Q (100yr) = 0.149 cfs/ft to 0.263cfs/ft and Q (100yr) = 0.209 cfs/ft 

to 0.318 cfs/ft at Well Head G on Capistrano Beach. While these overtopping rates are still 

dangerous to pedestrian and vehicle traffic, they are easily mitigated by the steel vault enclosures 

of the well heads and pumps being placed at Capistrano Beach. The results for total water levels 

and overtopping rates based on extremal still water levels analysis methods are summarized in 

Table 7.1 for the Doheny Beach well sites, and in Table 7.2 for the Capistrano Beach well sites. 
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Table 7.1:Doheny Beach Extremal Total Water Level (*TWL) and Overtopping Rates ( Q ) 

 Well Head-A 
Elevation =  

17 ft. NAVD 

Well Head-B 
Elevation =  

17 ft. NAVD 

Well Head-C 
Elevation =  

17 ft. NAVD 

Well Head-D 
Elevation =  

18 ft. NAVD 

Well Head-E 
Elevation =  

18 ft. NAVD 

  *TWL(1) 
Present Sea Level 

(eroded/accreted) 

 

8.7/10.5 

ft. NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

  * Q (1) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1) 
2100 Sea Level Low 

Range Projection 
(eroded/accreted) 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

* Q (1) 

2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1) 
2100 Sea Level 

High Range 

Projection 
(eroded/accreted) 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach  

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = dry 

15.8/17.6 

ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level 

High Range 
Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

  **TWL(100) 
Present Sea Level 

(eroded/accreted) 
 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

  ** Q (100) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4  

ft. NAVD 

status = flooded 

accreted beach 

**Q (100)  

2100 Sea Level Low 

Range Projection 
(eroded/accreted) 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.027 

cfs/ft. 

0.0/0.027 

cfs/ft. 

**TWL(100) 
@  

2100 Sea Level 

High Range 
Projection 

(eroded/accreted) 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded  

20.2/21.9 

ft. NAVD 

status = flooded 

** Q (100) 

2100 Sea Level 
High Range 

Projection 

(eroded/accreted) 

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.149/0.263 

cfs/ft. 

0.149/0.263 

cfs/ft. 

 *Evaluated for the 1-yr return period;  ** Evaluated for the 100-yr return period 
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Table 7.2: Capistrano Beach Extremal Total Water Level (TWL) and Overtopping Rates ( Q ) 

Well Head-G 
Elevation = 18 ft. NAVD 

Well Head-H 
Elevation = 19 ft. NAVD 

*TWL(1)
Present Sea Level 

(eroded/accreted) 

9.7/11.5 ft. NAVD 

status = dry 
9.7/11.5 ft. NAVD 

status = dry 

* Q (1)
Present Sea Level 
(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

13.3/15.1 ft. NAVD 

status = dry 

13.3/15.1 ft. NAVD 

status = dry 

* Q (1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level High Range Projection 

(eroded/accreted) 

16.8/18.6 ft. NAVD 

status = flooded accreted beach 

16.8/18.6 ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level High Range Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.00 

cfs/ft. 

**TWL(100) 
Present Sea Level 

(eroded/accreted) 

14.0/15.6 ft. NAVD 

status = dry 
14.0/15.6 ft. NAVD 

status = dry 

** Q (100) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low Range Projection 

(eroded/accreted) 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

** Q (100)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.081 

cfs/ft. 

0.0/0.014 

cfs/ft. 

**TWL(100) 
@ 

2100 Sea Level High Range Projection 

(eroded/accreted) 

21.1/22.7 ft. NAVD 

status = flooded 

21.1/22.7 ft. NAVD 

status = flooded 

** Q (100)
2100 Sea Level High Range Projection 

(eroded/accreted)

0.209/0.318 

cfs/ft. 

0.142/0.250 

cfs/ft. 

*Evaluated for the 1-yr return period

** Evaluated for the 100-yr return period
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8.0 Tsunami Run-up and Overtopping Analysis:  

 

Tsunami induced erosion, runup, and inundation were analyzed for the Doheny State 

Beach bottom profiles (Figures 6.8- 6.12) and shore-side facilities associated with the Doheny 

Desalination Project for present and future sea levels according to low and high range sea level 

rise predictions as shown in Figure 3.1. Because of the uncertainty of the probability of 

occurrence of such a tsunami event, and the absense of specific guidance on the redline 

frequency for flooding considerations in the California Coastal Commision Sea Level Rise 

Guidance Policy Guidance document (CCC, 2018), we will carry forward the total water level 

analysis based on the stationary still water level hypothesis; whereby the still water level in the 

shoaling and runup equations is fixed at whatever mean sea level is for each sea level rise 

scenario. 

  The tsunami event scenario is based on a 2m high solitary wave approaching Doheny 

Beach from 165 degrees true, as could be anticipated for a catastrophic tsunami event arising 

from a major landside on the east side of San Clemente Island. The local refraction/diffraction 

pattern from the solitary wave is calculated in Figure 8.1 for present mean sea level. Inspection 

of Figure 8.1 reveals the tsunami wave height begins to increase at 50 m of water depth due to 

shoaling and reaches 6m of height before breaking along the shores of Doheny Beach. Because 

the tsunami wave begins shoaling in much deeper water than typical storm-induced waves, it 

causes seabed scour and erosion to occur out to very deep water depths. Therefore all run-up and 

total water level solutions are based eroded beach profile conditions. The critical mass thickness 

computed by the CEM in Figure 8.2 for this tsunami shoaling scenario reveals that seabed 

erosion occurs offshore to depths of  -124 to -137 ft. MSL; and the volume of eroded sediment 

can be as high as 1,827 m3 per meter of shoreline. Figure 8.2 also shows that a tsunami of this 

magnitude is capable of eroding as much as 4 ft to 6 ft of seabed offshore, to depths of -120 to -

130 ft. MSL, and could erode as much as 12 ft . of beach sediment cover in a single tsunami 

wave breaking event.  

Tsunami runup and TWL inundation calculations in Tables 8.1 & 8.2 also indicate that all 

of the shore facilities of the Doheny Desalination Project are above tsunami inundation levels at 

present sea level. However, all of the well heads at both Doheny and Capistrano Beaches would 

suffer some degree of tsunami overtopping if concurrent with 2100 sea levels, and the 

overtopping rates could be quite severe, especially for the high 210 sea level rise projections. At 

the low range of 2100 sea level projections, total water levels would reach TWL = 18.82 ft. 

NAVD at Doheny Beach and TWL = 18.83 ft. NAVD at Capistrano Beach. Well Heads A-C at 

Doheny Beach would experience the highest overtopping surges of Q= 1.142 cfs/ft while Well 

Head G at Capistrano Beach would remain high and dry. However, if the tsunami occurred atop 

the high range sea level rise projections for year 2100, then total water levels would reach TWL = 

22.31 ft. NAVD at Doheny Beach and TWL = 22.4 ft. NAVD at Capistrano Beach, sufficient to 

overtop all the well sites of the Doheny Desalination Project. In this case the tsunami surge could 

produce very high, although short-lived, overtopping rates reaching a maximum of Q= 5.691 

cfs/ft at Well Heads A-C on Doheny Beach and a minimum of Q= 2.916 cfs/ft at Well Head H 

on Capistrano Beach. Undoubtedly, the steel vault enclosures of the well heads can be designed 

to withstand these high surge rates, but particular attention should be given to the foundations of 

the vaults to assure the foundations have adequate depth to prevent undercutting by scour. These 

findings are consistent with the FEMA tsunami flood map which show that all of the Doheny 

Beach/San Juan Creek corridor extending several miles inland will be inundated by a shoaling 

tsunami solitary wave.  
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Figure 8.1: High resolution refraction/diffraction computation for a 2m high solitary tsunami 

wave approaching Doheny Beach from 165 degrees true. 
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Figure 8.2: Thickness of critical mass envelope at historic survey ranges Doheny Beach, 

calculated by the calibrated CEM sediment budget based a 2m high solitary tsunami wave 

approaching Doheny Beach from 165 degrees true. Closure depth = -124 to -137 ft. MSL; critical 

mass volume = 1,827 m3 per meter of shoreline. 
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Table 8.1: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Doheny Beach Site 

Well Head-A 
Elevation = 

17 ft. NAVD 

Well Head-B 
Elevation = 

17 ft. NAVD 

Well Head-C 
Elevation = 

17 ft. NAVD 

Well Head-D 
Elevation = 

18 ft. NAVD 

Well Head-E 
Elevation = 18 

ft. NAVD 

TWL 
Present Sea Level 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

Q
Present Sea Level 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

TWL 
2100 Sea Level 

Low Range 
Projection 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

Low Range 

Projection 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

0.345 

cfs/ft. 

0.345 

cfs/ft. 

TWL 
@  

2100 Sea Level 

High Range 

Projection 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

High Range 
Projection 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

4.162 

cfs/ft. 

4.162 

cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Doheny State Beach from

165 degrees true
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Table ES-2b: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Capistrano Beach Site 

Well Head-G 
Elevation = 18 ft. NAVD 

eroded/accreted 

Well Head-H 
Elevation = 19 ft. NAVD 

eroded/accreted 

*TWL
Present Sea Level 

(eroded) 

15.3 ft. NAVD 

status = dry 

15.3 ft. NAVD 

status = dry 

* Q
Present Sea Level 

(eroded) 

0.0/0.0 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level Low 

Range Projection 

(eroded) 

18.83 ft. NAVD 

status = flooded 

18.83 ft. NAVD 

status = dry 

*Q
2100 Sea Level Low 

Range Projection 

(eroded) 

0.352 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level 

High Range 

Projection 

(eroded) 

22.4 ft. NAVD 

status = flooded 

22.4 ft. NAVD 

status = flooded 

*Q
2100 Sea Level 

High Range 

Projection 
(eroded)

4.293 cfs/ft. 2.916 cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Capistrano Beach from

165 degrees true.
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9) Summary and Conclusions:

This 2019 study, prepared in response to comments for the Final EIR, provides further 
analysis to amplify the Coastal Hazards Analysis prepared in 2017 for the Draft EIR of the 
Doheny Desalination Project. That earlier work is being amplified herein in response to a revision 

of the California Coastal Commission Sea Level Rise Policy Guidance document that was 

originally released in August 2015, (CCC, 2015), but has been updated in July 2018 with new sea 
level rise projections. In addition, there have been minor adjustments in the locations of a number 
of the well heads and pump stations being proposed for the Doheny Desalination Project. The 
following study accounts for these intervening changes in policy guidance and minor 
modifications to the project description.    

The primary analysis tool used in this study is the Coastal Evolution Model (CEM) 

developed at the Scripps Institution of Oceanography was used to evaluate Appendix-B 
requirements of the California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2015) for a sea level rise/coastal hazards analysis of the Doheny Desalination Project 

(DDP). The Coastal Evolution Model is public domain and available from the University of 

California Digital Library at: http://repositories.cdlib.org/sio/techreport/58/. The Coastal 

Evolution Model employs algorithms consistent with the U.S. Army Corps of Engineers Coastal 

Engineering Manual, (USACE, 2006), but employs the latest generation equilibrium beach 

profile algorithms from Jenkins and Inman (2006) that provide 3-dimensional predictive and 

mapping capability of the wave run-up field, beach erosion and shoreline recession under the 

effects of wave climate variability, climate cycles and sea level rise. The CEM input files were 

populated with National Ocean Survey digital bathymetry in the offshore domain; beach profiles 

sediment grain size measurements by the U.S. Army Corps of Engineers, Coastal Environments 
and Coastal Frontiers; long-term wave data from the Coastal Data Information Program; long-

term ocean water level measurements by the National Oceanic and Atmospheric Administration; 
and stream flow and sediment flux for the San Juan Creek from the United States Geological 

Survey and the Federal Emergency Management Agency. Sea level rise projections used in this 

study were based on the best fit equation from Appendix-B of the California Coastal Commission 

Sea Level Rise Policy Guidance document for a 50 year project planning horizon 
(year 2070) and for a critical infrastructure planning horizon (year 2100). Critical project 

infrastructure subject to potential flooding by extreme event waves or tsunami concurrent with 

extreme ocean water levels and sea level rise are placed at two sites, namely Doheny State Beach 

and Capistrano State Beach. At the Doheny Beach site, five potential locations are being 
evaluated for vaulted well heads with submersible pumps, including :  Well Head A, elevation 17

ft. NAVD, at  33°27'44.38"N, 117°41'16.32"W; Well Head B, elevation 17 ft. NAVD, at  33°

27'45.07"N, 117°41'10.30"W; Well Head C, elevation 17 ft. NAVD at  33°27'45.12"N, 117°

41'6.62"W; Well Head D, at elevation 18 ft. NAVD at 33°27'44.48"N, 117°40'55.30"W; and Well 

Head E, at elevation 18 ft. NAVD at 33°27'42.45"N, 117°40'47.33"W. Two additional vaulted 

well heads with submersible pumps are being evaluated at the Capistrano Beach site, which 

includes: Well Head G, at elevation 18 ft. NAVD at 33°27'14.94"N, 117°39'59.91"W; and Well 

Head H, at elevation 19 ft. NAVD at 33°27'13.17"N, 117°39'57.15"W. 

This study is based on sea level rise projections appearing in Appendix-G, Table G-11, of 

the recently updated California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2018). This document provides no specific guidance on the redline frequency for flooding 

or inundation. In the absence of such guidance we have adopted Federal Emergency Management 

Agency standards for flooding frequency and set redline planning frequency at the 100 year event 

(1% probability of recurrence). The 100 year wave event was the two day storm of 17-18 January, 

1988, which produced deep water significant wave heights off Doheny State Beach reaching 15.5 

ft., approaching the beach from 2700 with 14 second significant wave periods. 
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Q

Q

Q

An analysis of extremal total water levels, (TWL’s), based on the occurrence of extreme waves 

concurrent with extreme ocean water levels at present and at year 2100 sea levels, is summarized 

in Table 7.1 for structures at the Doheny Beach site and Table 7.2 for the Capistrano Beach site. 

Inspection of Table 7.1 & 7.2 reveals that all the beach front well sites for the Doheny 

Desalination Project are safe from flooding or inundation at present sea levels by extreme event 

waves concurrent with extreme ocean water levels for event return periods between 1 yr. and 

100 yr. However, once we admit to 2100 sea level rise projections, a number of the beach front 

facilities for the Doheny Desalination Project will suffer some flooding and overtopping to 

varying degrees. 

For the low-range 2100 sea level projections, the three well sites on the north side of San 

Juan Creek (Well Heads A-C) and one of the wells at the Capistrano Beach site (Well Head G) 

will experience minor overtopping, even for a 1 year event if the beaches have been accreted by 

additional sands from water shed floods or still retain a built-out summer equilibrium beach 

profile, with overtopping rates of about (1yr) = 0.038 cfs per lineal ft. of shoreline. However, 

if a 100-yr total water level event occurs during the low-range projection of 2100 sea levels, then 

all of the well sites will be overtopped to varying degrees if the beaches remain in an accreted 

condition with elevated berms and steep beach slopes. Under these beach conditions, 

overtopping rates will range from a high of (100yr) = 0.094 cfs per lineal ft. of shoreline at 

Well Heads A- C, to a low of  (100yr) = 0.014 cfs/ft at Well Head H. Interestingly enough, 

none of the well heads would experience overtopping during a 100 year event when occurring 

during the low range 2100 sea levels if the beach were eroded, which would be the most likely 

condition during a 100-year event. Total water levels for eroded beach conditions are always 

less, because these beaches have flatter slopes and are more dissipative of wave set-up and run-

up than the steeper accreted beaches.   

For the high-range 2100 sea level projections, Table 7.1 indicates the 100 year total water 

level events at the Doheny Beach site reach TWL(100) = 21.9 ft. NAVD for the steeply sloping 

accreted beach conditions and TWL(100) = 20.2 ft. NAVD for the eroded beach conditions. At 

the Capistrano Beach site, shoaling wave heights are higher and total water levels for a 100 year 

event superimposed on the high range projections for 2100 sea levels produce total water levels 

reaching TWL(100) = 22.7 ft. NAVD for the steeply sloping accreted beach conditions and 

TWL(100) = 21.1 ft. NAVD for the eroded beach conditions. Consequently, all beach front well 

heads for the Doheny Desalination Project will be overtopped and flooded when extreme waves 

happen concurrently with extreme ocean water levels that are superimposed on the high range of 

2100 sea levels. The lowest lying well heads (Well Heads A-C) would experience the highest 

overtopping rates, ranging from Q (100yr) = 0.216 cfs/ft. to 0.331 cfs/ft. depending on the 

eroded or accreted condition of Doheny State Beach. According Table VI-5-6 in the Coastal 

Engineering Manual (USACE, 2006) overtopping rates of this order of magnitude are very 

dangerous for pedestrian and vehicle traffic, and may cause structural damage to adjacent 

buildings, but the well heads and pumps for the Doheny Desalination project will be protected by 

steel vault enclosures. The smallest overtopping rates during the 100-year event at the high 

range2100 sea level projections will occur at the highest located well head (Well Head H) at the 

Capistrano Beach site where overtopping rates will range from Q (100yr) = 0.142 cfs/ft. to 

0.250 cfs/ft. While these overtopping rates are still dangerous to pedestrian and vehicle traffic, 

they are easily mitigated by the steel vault enclosures of the well heads and pumps being placed 

at Capistrano Beach. 

Tsunami induced erosion, runup, and inundation were analyzed for the Doheny and 

Capistrano State Beaches and shore-side facilities associated with the Doheny Desalination 

Project for present and future sea levels according to low and high range sea level rise 
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predictions. The analysis was based on numerical refraction/diffraction codes for a shoaling 

solitary wave. The tsunami event scenario is based on a 2m high solitary wave approaching 

Doheny Beach from 165 degrees true, as could be anticipated for a catastrophic tsunami event 

arising from a major landside on the east side of San Clemente Island. The local 

refraction/diffraction pattern from the solitary wave reveals the tsunami wave height begins to 

increase at 50 m of water depth due to shoaling, and reaches 6m of height before breaking along 

the shores of Doheny and Capistrano Beaches. Because the tsunami wave begins shoaling in 

much deeper water than typical storm-induced waves, it causes seabed scour and erosion to 

occur out to very deep-water depths. Therefore, all run-up and total water level solutions are 

based eroded beach profile conditions.  

Tsunami TWL inundation calculations are summarized Table 8.1 for the Doheny Beach 

site, and Table 8.2 for the Capistrano Beach site. These tables indicate that all of the shore 

facilities of the Doheny Desalination Project are above tsunami inundation levels at present sea 

level. However, all of the well heads at both Doheny and Capistrano Beaches would suffer some 

degree of tsunami overtopping if concurrent with 2100 sea levels, and the overtopping rates 

could be quite severe, especially for the high 210 sea level rise projections. At the low range of 

2100 sea level projections, total water levels would reach TWL = 18.82 ft. NAVD at Doheny 

Beach and TWL = 18.83 ft. NAVD at Capistrano Beach. Well Heads A-C at Doheny Beach 

would experience the highest overtopping surges of Q= 1.142 cfs/ft while Well Head G at 

Capistrano Beach would remain high and dry. However, if the tsunami occurred atop the high 

range sea level rise projections for year 2100, then total water levels would reach TWL = 22.31 

ft. NAVD at Doheny Beach and TWL = 22.4 ft. NAVD at Capistrano Beach, sufficient to overtop 

all the well sites of the Doheny Desalination project. In this case the tsunami surge could 

produce very high, although short-lived, overtopping rates reaching a maximum of Q= 5.691 

cfs/ft at Well Heads A-C on Doheny Beach and a minimum of Q= 2.916 cfs/ft at Well Head H 

on Capistrano Beach. Undoubtedly, the steel vault enclosures of the well heads can be designed 

to withstand these high surge rates, but particular attention should be given to the foundations of 

the vaults to assure those foundations have adequate depth to prevent undercutting by scour. 

These findings are consistent with the FEMA tsunami flood map which show that all of the 

Doheny Beach/San Juan Creek corridor extending several miles inland will be inundated by a 

shoaling tsunami solitary wave. 
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The 100 year (1%) Storm, Day-1 
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The 100 year (1%) Storm, Day-2 
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ABSTRACT: Diffusers intrinsically generate strong turbulent jets in order to produce mixing 

and rapid dilution of effluent, and the shearing action of those turbulent jets can potentially 

damage or kill small delicate organisms entrained into those jets (sometimes referred to as 

diffuser turbulence mortality). The implementation section of the brine amendment to the 

California Ocean Plan, Section III.M.2 (b), requires that brine diffusers must minimize and 

mitigate for such marine life impacts, and the California State Water Resources Control Board 

has released newly defined protocols that require the use of a specific hydrodynamic mixing 

model (referred to as Plumes 18b) to assess those impacts. Plumes 18b is not supported by US 

EPA, but the State Water Board has made executable files for this model publicly available on 

their web site, along with a technical guidance document on how to assess deleterious 

entrainment from brine diffusers. These protocols using the Plumes 18b model are implemented 

in this study to assess potential injury or mortality to small marine organisms entrained by 

discharges from the diffuser of the San Juan Creek Ocean Outfall (SJCOO) that is being 

proposed as the discharge structure for brine by-product from the Doheny Desalination Project 

(DDP). 

In general, Plumes 18b predicted higher Minimum Initial Dilution, and smaller Zones of 

Initial Dilution, ZID at deeper depths than was reported previously by DDP dilution studies 

using the US EPA supported Visual Plumes (UM3). Using Plumes 18b, all of the buoyant DDP 

discharge scenarios are found to achieve the required 101 to 1 minimum initial dilution required 

under the current NPDES permit for the SJCOO, (No. CA 0107417, Order No. R9-2012-0012 as 

amended by Order No. R9-2014-0105). For any given amount of SOCWA wastewater, the 

addition of any amount of DDP brine reduces both the minimum initial dilution as well as the 

effective (average or bulk) dilution at the maximum rise of the plume, while reducing the size of 

the ZID. This is not altogether a bad result, so long as there remains adequate dilution to satisfy 

present or future NPDES permit requirements for minimum initial dilution; which indeed 

appears to be the case. The reduction of buoyant effluent dilution caused by adding brine to 

SOCWA wastewater has a favorable effect on potentially deleterious diffuser entrainment, even 

though buoyant discharges appear to be exempt from requirements to assess, minimize or 

mitigate for diffuser turbulence mortality impacts to entrained marine organisms under the 

present structure of the amended Ocean Plan (SWRCB,2015). The Plumes 18b results show that 

for any given amount of SOCWA wastewater, the addition of any amount of DDP brine reduces 

the deleterious diffuser entrainment rate, thus improving upon an existing condition that is not 

mitigatable under present implementation practices of the Ocean Plan. Therefore, no mitigation 

should be required for DDP operational scenarios that result in buoyant combined discharges 

with SOCWA wastewater. The net turbulence mortality benefit achieved by combining DDP 

brine with SOCWA wastewater increases with decreasing combined discharge rate, as smaller jet 

velocities with larger Kolmogorov turbulent eddies occur at lower combined discharge rates.       

The Plumes 18b dilution modeling results for the combinations of SOCWA wastewater 

and DDP brine that produce dense (negatively buoyant) discharges involve either brine-only or 

high-brine ratio discharges, typical of conditions anticipated during dry-weather wastewater 

effluent streams or future water reclamation conditions. Again, Plumes 18b has predicted higher 

effective dilution and shorter distances to the 2 ppt over natural background compliance 

threshold than was reported previously in DDP dilution studies using the US EPA supported 

Visual Plumes (UM3). Based on long term averages of ambient salinity records, natural 

background salinity at the SJCOO is 33.52 ppt, so that the compliance threshold 35.52 ppt under 

Appendix-A brine amendment provisions of the California Ocean Plan (SWRCB, 2015). Plumes 
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18b results indicate this compliance threshold is met in less than 2.5 ft. from the point of 

discharge by all DDP dense discharge operating conditions; whereas the Ocean Plan requires this 

compliance threshold is reached within 100 m from the discharge point. Thus, the DDP would be 

fully compliant with Ocean Plan brine discharge limits by a wide margin of safety, according to 

Plumes 18b dilution simulations. The jets of the SJCOO diffuser discharge parallel to the bottom 

and the ports are only 4.5 ft. above the bottom. Consequently the trajectories of these dense DDP 

discharges travel relatively short distances before reaching maximum rise or bottom hit points. 

This behavior, in turn, causes the Kolmogorov eddy scales in the diffuser jets to remain small 

(less than 0.2 mm), and presumably injurious according to the injury hypothesis advanced in the 

State Water Boards turbulence mortality guidance document. But these short trajectories also 

limit the effective (bulk or average) dilution and therefore limit the deleterious diffuser 

entrainment. By the literal interpretation of the State Water Board’s guidance document 

mitigation scaling for brine diffuser turbulence mortality should only be based on the 

entrainment at the maximum rise of the plume, which range from 67 mgd to 729 mgd for dense 

DDP discharges.   
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Plumes 18b Modeling Assessment of Deleterious Diffuser Entrainment for the Doheny 

Desalination Project 
 

By Scott A. Jenkins, Ph.D. 

1) Introduction:  

This is a hydrodynamic modeling analysis to assess potential injury or mortality to small 

marine organisms entrained by discharges from the diffuser of the San Juan Creek Ocean Outfall 

(SJCOO) that is being proposed as the discharge structure for brine by-product from the Doheny 

Desalination Project (DDP). Diffusers intrinsically generate strong turbulent jets in order to 

produce mixing and rapid dilution of effluent, and the shearing action of those turbulent jets can 

potentially damage or kill small delicate organisms entrained into those jets, phenomena referred 

to herein as turbulence mortality.  The present analysis is based on newly defined protocols by 

the California State Water Resources Control Board as outlined in Roberts (2018a). These 

protocols require the use of a specific hydrodynamic mixing model referred to as Plumes 18b. 

Plumes 18b is not supported by the USEPA, but is a derivative of the Visual Plumes (UM3) 

model which USEPA does support, (cf. Frick, et al, 2003); and both models share the same 

principal developer, Dr. Walter Frick. The antecedent dilution modeling for the Doheny 

Desalination Project appearing in Jenkins (2016 & 2017) was performed using the Visual Plumes 

(UM3) model; but implementation of the methods in Roberts (2018) technical guidance 

document require that dilution be recalculated using Plumes 18b. Some differences were found 

between the dilution estimates originally calculated in Jenkins (2016 & 2017) using Visual 

Plumes (UM3) versus those calculated herein using Plumes 18b, but those differences did not 

change the fundamental conclusion that the 14 brine discharge scenarios in Table 1 that span the 

proposed operating range of the Doheny Desalination Project, are all compliant with 

requirements for both buoyant and dense discharges under the California Ocean Plan, (SWRCB, 

2015). 

A careful read of the Appendix-A brine amendment of the California Ocean Plan indicates 

that combining indicates that combining brine from desalination plants with wastewater from 

municipal wastewater treatment facilities, and utilizing existing treated wastewater outfalls is the 

preferred discharge technology, and that discharge strategy is exactly what is proposed for the 

Doheny Desalination Project. The implementation section of the brine amendment to the 

California Ocean Plan, Section III.M.2 (b), requires that: 

 

Multiport diffusers shall be engineered to maximize dilution, minimize the size of the brine 

mixing zone, minimize suspension of benthic sediments, and mortality of all forms of 

marine life 

 

This requirement appears only in the Appendix-A brine amendment of the California Ocean Plan, 

and therefore, implicitly applies only to the dense (negatively buoyant) discharge scenarios that 

appear as the red or black entries in Table-1. Buoyant discharges, such as wastewater discharges 

are regulated under a completely different set of compliance standards found in Appendix I of the 

California Ocean Plan. There are no implementation provisions in Appendix-I that require 

diffusers discharging buoyant effluent to minimize turbulence mortality; and no wastewater  
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Table 1 Plumes 18b Modeling Scenarios for the Doheny Desalination Project 

SOCWA 

Wastewater 

Flow Rates 

(MGD) 

Brine 

Discharge 

Rate 

(MGD) 

Combined 

Discharge Rate 

(MGD) 

Combined Discharge 

Salinity 

(ppt ) 

Density 

Anomaly 
 /  

0 3.0 3.0 67.0 -0.0268 

1.8* 3.0 4.8 54.43 -0.0167 

0.0 5.0 5.0 67.0 -0.0268 

0.35 5 5.35 62.63 -0.0233 

0.0 10.0 10.0 67.0 -0.0268 

0.0 15.0 15.0 67.0 -0.0268 

8.0 15.0 23.0 43.69 -0.00839 

13.0 15.0 28.0 35.89 -0.00197 

8.0 5.0 13.0 25.77 +0.00636 

13.0 5.0 18.0 18.61 +0.01225 

18.9 5.0 23.9 14.02 +0.0160 

18.9 15.0 33.9 29.64 +0.0032 

31.0 5.0 36.0 9.30 +0.0199 

31.0 15.0 46.0 21.85 +0.0096 

Notes: 

*well water from Doheny and Capistrano beaches substituted for SOCWA wastewater 

Red & Black = dense (negatively buoyant) discharges 

Blue = buoyant discharges 

 

 

authority or sanitation district in California has been required to assess or mitigate for deleterious 

entrainment by the wastewater outfall diffusers. Consequently, many readers of the Ocean Plan 

have inferred that turbulence mortality assessment and mitigation would not be required for 

blended brine/wastewater operating conditions that result in a buoyant combined effluent (such 

as the blue entries in Table-1).  Nonetheless we will apply herein the State Water Board 

turbulence mortality assessment criteria outlined in Roberts (2108a) to the 6 buoyant effluent 

operating scenarios in Table-1; and demonstrate net incremental changes over present SOCWA 

wastewater-only operating conditions would be reductions in potentially deleterious entrainment 

due to additions of brine, and consequently the Doheny Desalination Project would have no net 

mitigatable impact for those combined buoyant effluent cases. For the remaining 8 dense effluent 

discharge cases in Table 1 (red and black entries), turbulence mortality assessment criteria are 

applied as outlined in Roberts (2108a), leading to results for potentially deleterious entrainment, 

which will be throughput to a subsequent ETM/APF (Empirical Transport Model/Area of 

Production Foregone) analysis in a companion study to compute the mitigation scaling for 

diffuser turbulent shear impact.  
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2) Turbulence Mortality Technical Approach:  

 The calculus presented in Roberts, (2018a) to assess injury or mortality to organisms 

entrained by brine diffuser discharges (aka, turbulence mortality) has three components:  

 

1) Injury Hypothesis based on the notion that injury or mortality occurs when entrained 

organisms are exposed to a specific type of diffuser-induced turbulent eddy that is smaller 

than what is found in ambient ocean turbulence yet comparable to the size of the organism. 

Therefore, the smallest naturally occurring eddies in ambient ocean turbulence establish the 

injury threshold, which is assumed to be 1 mm.  

2) Empirical Relations that relate the size of that specific type of diffuser-induced eddy to 

the distance from the point of discharge.  

3) Entrainment Calculations based on dilution-trajectory results from the Plumes 18b that 

yield the entrainment rate between the point of discharge and the point where a specific type 

of diffuser-induced eddy becomes comparable to or larger than what is found in ambient 

ocean turbulence. This entrainment rate is presumed to be deleterious and is throughput to 

the ETM/APF (Empirical Transport Model/Area of Production Foregone) calculus to 

compute the mitigation scaling for diffuser turbulent shear impact. (Note the ETM/APF is 

not a component of the Roberts calculus)  

The injury hypothesis is based on the notion that only those entrained organisms which are 

comparable to, or smaller than, Kolmogorov turbulence scales will suffer injury or mortality. To 

isolate the incremental injury and mortality due to the diffuser from what occurs naturally in 

ambient ocean turbulence, diffuser entrainment impacts are assumed to occur only in those 

regions of the diffuser discharge where the Kolmogorov scales are smaller than the natural 

Kolmogorov scale in the ocean water mass around the diffuser. This limits the size of the 

entrained organism that are assumed to be impacted by the diffuser to only the smallest, most 

fragile, populations in the receiving waters. However, this assumption also makes 

implementation of this theory reliant on a highly site-specific parameter that is extremely 

difficult and costly to measure, namely Kolmogorov scale ocean turbulence.  Walter, et al., 

(2014) measured Kolmogorov scale ocean turbulence in a massive field effort that deployed 

Doppler velocimeters and fast-response conductivity-temperature sensors mounted on an 

underwater turbulence flux tower located in the far southern end of Monterey Bay, (offshore of 

the Hopkins Marine Station in Pacific Grove). These measurements suggest the smallest 

naturally occurring turbulent eddies in Monterey Bay are about 1 mm in size. No such direct 

measurements of Kolmogorov scale ocean turbulence exist anywhere else in California, and 

collecting such data would be a significant research effort. We note turbulence measurements off 

Vancouver Island by Grant, et al. (1962) found that Kolmogorov scale ocean turbulence was on 

the order of 2 cm, 20 times greater than the Monterey Bay measurements. The uncertainty of 

how Kolmogorov scale ocean turbulence varies throughout the coastal waters of California will 

radically impact the final calculations of volume of entrained water that is considered to be 

deleterious, because it dictates the injury threshold of the entire turbulence mortality assessment. 
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Nonetheless, we are compelled herein to adopt the nearest neighbor assessment of ocean 

Kolmogorov scales, and base our turbulence mortality assessments on the Monterey Bay 

measurements. 

The second component in the Roberts method for turbulent mortality assessment are 

empirical relations that relate the size of a specific type of diffuser-induced eddy (the 

Kolmogorov scale) to the distance from the point of discharge. The Kolmogorov eddy size is 

calculated with a simple empirical relation derived from laboratory measurements of turbulent 

jet: 

                                                                      
3/40.24 Rec x                                                                 (1) 

Where c is the Kolmogorov eddy size along the jet centerline, x  is the distance from the 

discharge point, Re /u d  is the Reynolds number based on the discharge velocity, u, the jet 

port diameter, d, and the kinematic viscosity,  = 1.17 X 10-6 m2/s. However, in both Roberts (2018 

a & b) the calculations of Kolmogorov eddy scales and the associated deleterious entrainment are 

stopped at the maximum rise height (apex) of the brine plume trajectory, even though the 

Kolmogorov scale eddies at the apex are still very much smaller than the injury threshold of 1 

mm. The reason for this truncation of the calculation is because equation (1) is based on 

measurements of laboratory scale jets by Wygnanski and Fiedler (1969), which omitted 

buoyancy effects. Beyond the apex of a brine discharge trajectory buoyancy forces begin to 

exceed the inertial forces and the discharge transitions from being a jet to becoming a negatively 

buoyant plume. In the application to the 8 dense (negatively buoyant) discharge cases in Table 1 

(red and black entries), we not only estimate deleterious entrainment from Kolmogorov eddy 

scales at the apex of the trajectory, but also carry the calculation all the way to the point where 

the Plumes 18b model finds the trajectory hits the bottom. We do so because the jets of the 

SJCOO diffuser discharge parallel to the bottom and the ports are only 4.5 ft. above the bottom, 

whence the discharge trajectory probably remains a jet at the point of contact with the bottom. 

The decisive issue with proceeding with the equation (1) is that the Kolmogorov scale remains 

less than 1 mm at either the apex of the trajectory or at the point where the trajectory makes 

contact with the bottom 

The third component of the turbulence mortality assessment (as set forth in the Roberts 

(2018a) turbulent mortality guidance document) are entrainment calculations, most accurately 

made using hydrodynamic mixing models to determine dilution at the maximum rise or bottom 

hit points of the discharge trajectory. Until April 2018, the California State Water Resources 

Control Board had been following a procedure where dilution credits for ocean outfall diffusers, 

and other diffuser related issues were evaluated using only those models that had been fully 

vetted by US EPA. The last time US EPA went through this formal vetting processes was 2003 

(cf. Frick et al., 2003), and only three mixing models emerged with EPA certifications: PDSWIN, 

Visual Plumes or CORMIX. However, Roberts (2018a) is recommending use of a model that US 

EPA has not formally vetted, namely UM3 version 17b, aka Plumes 17b. US EPA does not 

support Plumes 17b, and the executable files for that model were only made publicly available 

by the State Water Resources Control Board on their web site for a brief time in late April and 

early May 2018. When it was discovered that Plumes17b had programming bugs, it was replaced 

with Plumes 18b on the State Water Resources Control Board web site, circa 30 May 2018. 

There is no written documentation specific to the implementation of Plumes 18b and the “Help” 
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buttons in the model do not work. However, Plumes 18b has been graciously supported by Dr. 

Walter Frick (US EPA retired), the Plumes 17b and  Plumes 18b developer, who has answered 

many questions by e-mails and phone calls that has allowed us to become proficient in running 

this model.  

The key outputs of the Plumes 18b are the trajectories of discharge and the dilution 

calculated along those trajectories. Plumes 18b is used to find the distance to the point of 

maximum rise of the discharge trajectory, aX  or the distance to the point where the plume 

contacts the bottom, bX ; and these values are inserted in equation (1) to determine if the 

Kolmogorov scale eddies remain less than the injury threshold of 1 mm. Once this condition has 

been verified, the deleterious entrainment by the diffuser is calculated by: 

 

                                                               ( )ac a x X jQ S Q                                                         (2) 

                                              or:                                                                                         

                                                                ( )bc a x X jQ S Q                                                        (3)   

 

    

where cQ  is the deleterious entrainment rate, jQ  is the total discharge rate of all 125 jets of the 

SJCOO diffuser; ( )aa x XS   is the effective (average or bulk) dilution at the maximum rise of the 

discharge trajectory, and ( )ba x XS   is the effective (average or bulk) dilution where the discharge 

trajectory makes contact with the bottom. The solutions to equations (2) and (3) are then passed 

on to the ETM/APF model to compute the mitigation scaling for diffuser turbulent shear impact. 

 
3) Initialization of Plumes 18b:  

Plumes 18b provides data entry with three main input tabs: 1) Diffuser, 2) Ambient, and 

3) Special Settings. The input fields for these three tabs are listed at the top of the text output 

files of each of the modeling scenarios appearing in Appendices A-C. The input fields for are 

listed below with applicable explanations for the input into each field: 

3.1) Diffuser Input Tab: Diffuser and effluent characteristics are necessary to determine the 

momentum of the effluent as it enters the receiving water and the density of the effluent (which 

will affect its buoyancy in the receiving water). 

3.1.1. Port Diameter: Plumes 18b data entry limitations only allow a single input for 

“Port Diameter”. Thus, a single port diameter must be determined. This 

was done by taking an average port size of all the ports as summarized in Table 1. Using 

the information contained in Table 1, one may compute the average port area (7.30 in2) 

and average port diameter (3.05 inches) for the SJCOO diffuser. A port diameter of 3.05 

inches was input to Plumes 18b. 

3.1.2. Vertical Angle: The vertical angle is defined in the Visual Plumes manual ( 

http://www.epa.gov/ceampubl/swater/vplume/ ) as the discharge angle relative to the 

horizontal with zero being horizontal, 90 being vertical upward, and -90 being vertically 
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downward. Appendix-A drawings indicate that the ports are located on the diffuser facing 

opposing directions, 180 degrees away from each other. A data entry limitation of Plumes 

18b is that only one vertical angle may be entered. In cases where there is potential for 

two plumes emitted from different angles on the diffuser to merge within 

the water column, the Visual Plumes manual suggests modeling the diffuser as if all ports 

are on one side of the diffuser and with half the spacing. In situations where the potential 

for plume merging is considered to be negligible, an alternative approach is to model 

one-half of the diffuser (i.e., one plume) and assume no cross-merging of plumes. 

Because the plumes from each side of the diffuser are assumed to have the potential to 

merge, both sides of the diffuser have been included in the simulation (i.e., all ports are 

treated as if they are on one side of the diffuser and with half the spacing). A single 

vertical angle of 0 degrees was used in all runs of the Plumes 18b model.  

3.1.3. Horizontal Angle: Appendix-A drawings indicate that the ports are located on the 

diffuser with no horizontal deflection. Therefore a single horizontal angle of 0 degrees 

was used on each leg in the model.  

3.1.4. Source Coordinates: these entries establish the origin of the Plumes 18b 

coordinate system. These were set at x-coord = 0, y-coord = 0, consistent with the values 

used in the Plumes 17b simulation examples appearing in Appendix-B of Roberts 

(2018a).   

3.1.5. Number of Ports: The number of ports specified in the Appendix A drawings of  

the most recent NPDES permit for the SJCOO outfall (cf: RWQCB, 2014) is 125 ports. 

The outfall rehabilitation report indicated all obstructed ports were cleared in April and 

May of 2015. 125 ports was entered into the model.  

3.1.6. Port Spacing: The Appendix A drawings in the most recent NPDES permit for the 

SJCOO outfall (cf: RWQCB, 2014) indicate that the ports were approximately 24 feet 

apart. Both sides of the diffuser are being modeled on one side of the diffuser; a value of 

12 feet was entered into the model. 

3.1.7. n/r: This entry defines the maximum run time allowed by the model. A value of 

3600 s on the advice of Dr. Walter Frick, (Plumes 18b developer). 

3.1.8.  Mix Zone Distance: This value is not relevant to the final initial dilution 

calculations and has no impact on model output. The Plumes 18b software requires that a 

value be entered into these fields. Therefore, 1000ft was entered based on the size of the 

monitoring zone under the present NPDES permit (cf; RWQCB, 2014) 

3.1.9. Isopleth Value: This value is not relevant to the final initial dilution calculations. 

A value of concent = 0 was entered, consistent with the values used in the Plumes 17b 

simulation examples appearing in Appendix-B of Roberts (2018a).   
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3.1.10. Port Depth: Appendix A and Figure 1 of  the most recent NPDES permit for the 

SJCOO outfall (cf: RWQCB, 2014)  indicate that the diffuser discharge depth is 100 feet 

at the inshore end of the diffuser. A value of 100 feet was used in the model. 

3.1.11. Effluent Flow: These values were separately entered into the effluent flow field 

for each of the modeling scenarios listed in Table-1. 

3.1.12. Effluent Salinity: These values were separately entered into the effluent saliity 

field for each of the modeling scenarios listed in Table-1. 

  

3.1.13) Effluent Temperature: SOCWA provided average monthly temperature data 

from January 2014 through September 2016. The density of water is a function of 

temperature. Therefore, a smaller difference in temperature between the effluent and 

receiving waters will produce a relatively smaller difference between the densities of the 

effluent and receiving waters and less dilution is likely to occur. Effluent temperatures 

ranged from a maximum of 29.440C to a minimum of 21.660C, with a mean effluent 

temperature of 25.620C. Receiving water temperatures are significantly lower than the 

temperature of the effluent discharged from the SJCOO. Thus, a lower effluent 

temperature is likely to result in lower dilution. The lowest monthly average temperature 

of 71oF (21.66 0 C ) was entered into the data field. 

3.1.14) Effluent Concentration: This data field does not have an effect on the final 

initial dilution calculated. However a value must be entered into this field for the model 

to run, and a default value equivalent to the salinity field expressed in parts per million 

(ppm) was entered. 

3.2 Ambient Input Tab: This tap specifies ambient profiles for neafield current speeds and 

directions, salinity, temperature, background concentrations, pollutant decay rates, the n/r run-

time parameter, and the far-field diffusion coefficient. The tab only excepts nine depth 

increments to specify the ambient profiles. The current is always set to zero when running 

models for the Ocean Plan, and the background concentrations, pollutant decay rates, the n/r run-

time parameter, and the far-field diffusion coefficients are irrelevant entries, and the values used 

for these entries are the same as those used in the Plumes 17b simulation examples appearing in 

Appendix-B of Roberts (2018a). However, the depth profiles for ambient salinity and 

temperature are most important as these entries define the natural stratification of the receiving 

waters.  

The receiving water salinity/temperature profile from September 2008 was used to define 

worst case scenario for determination of “the lowest average initial dilution within any single 

month of the year” per Provision III.C.4.d of the Ocean Plan. This is the same profile used  in the 

Appendix H dilution study of the most recent NPDES permit for the SJCOO outfall (cf: 

RWQCB, 2014).  These profiles are plotted in Figure 1. While the salinity profile is fairly 

uniform with depth of water over the SJCOO, (with an average salinity of 33.37 ppt), the 

temperature is found to gradually decline with water depth, varying between 19.9 0 C on the 

surface to 13.40 C at the seafloor around the outfall. Normally there is a very abrupt change in 

water temperature between the warm surface mixed layer and the cold bottom water; and this  
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Figure 1: Worst-case temperature salinity profile as presented in Appendix-H of RWCQB 

(2014) for update of the diffuser performance and minimum dilution assessment of the SJCOO. 

Profiles based on 17 September 2008 upwelling and discharge conditions.  

 

 

abrupt change referred to as a thermocline produces a trapping layer at the thermocline interface, 

where the partially diluted discharge plume no longer has sufficient positive buoyancy to 

penetrate the thermocline, and instead spreads out horizontally along the thermocline interface 

resulting in a trapping level beneath the sea surface. However, the temperature profile in Figure 1 

varies so gradually that there is not a well-defined pycnocline and the trapping layer is poorly 

formed; whence the buoyant wastewater is able to rise to the sea surface, 29 m above the deepest 

sections of the SJCOO diffuser. As a result the ZID boundary becomes the sea surface and the 

distance from the point of discharge where minimum dilution is defined defaults to 29 m, in spite 

of the fact that the plume still has residual momentum and kinetic energy imparted to it by the 

discharge jets.  

 There is a minor difference in the particular portions of the Figure 1 ambient profile that 

were used for the Plumes 18b simulations of the buoyant discharge scenarios versus that used for 

the dense (negatively buoyant) simulations. Plumes 18b only allows 9 depth entries to specify 

the ambient profile, and yet there are 30 depth entries in the field data for the September 2008 

ambient profile in Figure 1. Consequently, some selective judgement was used in deciding which 

of the 30 measured depth increments in Figure 1 ambient profile should be loaded into the 
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ambient input tab of Plumes 18b. It is notable that there is little variability in both the salinity or 

temperature profiles in Figure-1 below a depth of 28 m MSL. For the buoyant discharge 

scenarios in Table-1, where the discharge trajectory is essentially vertically upward from the 

discharge point, the last depth entry in the ambient tab was set at a depth of 29 m, about 1.5 m 

above the depth of the discharge ports. However, when this same ambient tab profile was used 

on the dense (negatively buoyant) scenarios, The Plumes 18b simulations would continue down 

through the bottom and beyond. (This same problem is found in the Plumes 17b simulations of 

the Huntington Beach diffuser in Roberts, 2018b). The seabed at the SJCOO outfall is at a depth 

of 104.5 ft. MSL, or 31.85 m MSL, and yet some of the negatively buoyant simulations would 

continue on to depths of several hundred meters. This problem arises from the fact that Plumes 

18b (unlike Visual Plumes), has no data entry for the elevation of the discharge ports above the 

seabed, and thus the model really doesn’t know where the bottom is! After consulting with Dr. 

Walter Frick (Plumes 18b developer), the solution to this problem was achieved by setting the 

last depth entry in the Plumes 18b ambient tab at precisely the depth of the seabed, and selecting 

“stop at bottom hit” under special settings. This insures that Plumes 18b does not generate 

spurious solutions that extend below the seabed. Therefore, all of the dense (negatively buoyant) 

scenarios from Table-1 were run with the 29 m depth entry to the ambient profile replaced with a 

31.85 m depth entry. 

3.2.1) Far-field Diffusion Coefficient: The Visual Plumes manual recommends the use 

of 0.0003 m0.67/s2. This value was used in the data field as a constant (not extrapolated as 

the ambient temperature and density were). 

  

3.3 Special Settings:  

3.3.1) Tidal Pollutant Build-up, Channel Width : This data field does not have an 

effect on the final initial dilution calculated. A value of 100 was entered, consistent with 

the values used in the Plumes 17b simulation examples appearing in Appendix-B of 

Roberts (2018a).   

3.3.2) Diffuser Port Contraction Coefficient: The shape of the diffuser ports is 

specified in the Appendix-A drawings in the most recent NPDES permit for the SJCOO 

outfall (cf: RWQCB, 2014). Accordingly, a diffuser port contraction coefficient of 1.0 

was used, consistent with the values used in the Plumes 17b simulation examples 

appearing in Appendix-B of Roberts (2018a).   

3.3.3) Standard Light Adsorption Coefficient: The value of 0.16 is recommended in 

the Visual Plumes manual as a conservative value. This is not relevant to final initial 

dilution, and is for the Mancini bacteria model applications of the model. 

3.3.4) Far-field Increment: This value controls the number of lines output by the Brooks 

far-field algorithm. A small value produces more lines and graphic output than large 

values. A value between 100 to 1000 m is recommended by the Plumes 18b manual. This 

field has little effect on the final calculated initial dilution; a value of 100 m was used in 

the data field. 

3.3.5) UM3 Aspiration Coefficient: This is the rate at which ambient fluid is entrained 

(diluted) into the plume. The default value of 0.1 is an average that is rarely changed. A 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1129 of 1710



13 
 

larger value causes more rapid plume spreading and affects other characteristics, like 

plume rise. The default value of 0.1 was used in the data field. 

3.3.6) Output Settings: Output settings were configured for “standard text output  

format” with a group of selected variables that included: “depth, Amb-cur, P-dia, Eff-sal, 

Polutnt, Dilutn, x-posn, y-posn, Iso dia”. The most relevant of these variables for 

proceeding with the turbulence mortality assessment are “depth”, “Eff-sal,” “Dilutn”, “x-

posn” and “y-posn.” In particular, the “x-posn” and “y-posn” output variables are used to 

quantify the distances to the maximum rise and bottom hit points of the trajectories, while 

the “Dilutn” output variable quantifies the effective (average or bulk) dilution at those 

points.  

3.3.5) UM3 Options and Controls: Under the vertical reversals options, “to max rise or 

fall” and “allow induced currents (multiport)” were selected. For the dense (negatively 

buoyant) discharge scenarios, the “stop on bottom hit” setting was selected in order to 

prevent the simulations from running through the seabed. 

4) Results 

 Text file and graphical output from Plumes 18b for each of the Doheny Desalination 

Project (DDP) modeling scenarios in Table-1 are found in Appendices A-C. The results for the 

buoyant discharge scenarios are found in Appendix-B, while those for the dense (negatively 

buoyant) discharge scenarios are in Appendix-C. In order to resolve incremental turbulence 

mortality impacts of the buoyant discharge scenarios, it was necessary to run a separate set of 

wastewater-only baseline cases using the particular flow volumes for the each wastewater 

increment used in the buoyant discharge scenarios. The Plumes 18b text and graphics results for 

these wastewater-only baseline cases are Found in Appendix-A. 

4.1) Results for Buoyant DDP Discharge Scenarios: The Plumes 18b dilution modeling results 

for the combinations of SOCWA wastewater and DDP brine that produce buoyant discharges are 

summarized in Table 2, and contrasted there with wastewater-only baseline results. In general, 

Plumes 18b has predicted higher Minimum Initial Dilution, Dm, and smaller Zones of Initial 

Dilution, ZID at deeper depths than was reported previously by Jenkins (2016 & 2017) using the 

US EPA supported Visual Plumes (UM3). All of the buoyant DDP discharge scenarios are found 

to achieve the required Dm = 101 to 1 minimum initial dilution required under the current 

NPDES permit (No. CA 0107417, Order No. R9-2012-0012 as amended by Order No. R9-2014-

0105). For any given amount of SOCWA wastewater, the addition of any amount of DDP brine 

reduces both the minimum initial dilution as well as the effective (average or bulk) dilution at the 

maximum rise of the plume, while reducing the size of the ZID. This occurs because the addition 

of any amount of DDP brine to SOCWA wastewater reduces the buoyancy of the discharge 

plume, causing it to cease rising at a lower altitude (deeper depth) in the water column, thereby 

reducing the amount of lateral spreading of the plume with associated reductions in dilution and 

the size of the ZID. This is not altogether a bad result, so long as there remains adequate dilution 

to satisfy present or future NPDES permit requirements for minimum initial dilution; which 

indeed appears to be the case. The lowest minimum initial dilutions and smallest ZIDs occur for 

operating conditions when the combined discharge rate is high with high proportions of brine 

relative to wastewater, such as the combination of 15 mgd of brine and 18.9 mgd of wastewater 

that resulted in a minimum initial dilution of Dm = 107.6 to 1 with a ZID = 63 m. All the other 

DDP operating scenarios producing buoyant combined effluent result in minimum initial  

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1130 of 1710



14 
 

Table 2: Plumes 18b Modeling of Doheny Buoyant Discharge Scenarios 

 
Discharge Scenario 

 Brine + 

Wastewater =  

Total Flow Rate 

(MGD) 

Combined 

Discharge 

Salinity 

(ppt ) 

Discharge 

Velocity 

m/sec 

Densimetric 

Froude Number 

dguFr
 /  

Depth of  

101 to 1 

dilution 

factor (ft) 

Depth of 

maximum 

rise of 

plume 

(ft) 

 Distance  

 to 

maximum 

rise of 

plume, Za  

(m) 

effective 

dilution 

at maximum 

rise of 

plume, Sa  

Minimum 

Initial  

Dilution, 

Dm 

Diameter 

of ZID 

(m) 

8 mgd 

wastewater-only 

baseline 

1.25 0.595 4.231 86.96 56.35 13.304 375.5 383.1 196 

5 + 8 = 13 25.77 0.967 12.95 70.89 62.90 11.308 130.9 133.9 78 

13 mgd 

wastewater-only 

baseline 

1.25 0.967 6.875 84.51 52.82 14.380 315.4 321.9 165 

5 + 13 = 18.0 18.61 1.338 13.62 71.72 53.98 14.026 175.2 178.7 160 

18.9 mgd 

wastewater-only 

baseline 

 

1.25 1.405 9.996 82.69 50.81 14.992 273.8 279.5 143 

5 + 18.9 = 23.9 14.02 1.777 16.02 71.01 50.90 14.965 185.4 189.1 135 

15 + 18.9 = 33.9 29.64 2.521 43.40 68.94 68.94 9.467 105.0 107.6 63 

31 mgd 

wastewater-only 

baseline 

1.25 2.305 16.39 79.853 48.50 15.696 226.6 231.3 123.0 

5 + 31 = 36.0 9.30 2.677 21.83 78.03 50.05 15.224 192.7 196.6 110.0 

*15 + 31 = 46.0 21.85 3.420 38.72 67.04 55.57 13.542 152.0 155.1 109 

Red = dry-weather 

Blue = average conditions 

Green = wet-weather 

*Exceeds maximum permitted combined discharge rate of 38.78 mgd under NPDES permit (No. CA 0107417, Order No. R9-2012-

0012 as amended by Order No. R9-2014-0105) 
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dilutions that exceed present NPDES permit requirements by a factor of 1.5 to 3.2 with ZIDs 

well over 100 m in diameter. 

 The reduction of buoyant effluent dilution caused by adding brine to SOCWA wastewater 

has a favorable effect on potentially deleterious diffuser entrainment, even though buoyant 

discharges appear to be exempt from requirements to assess, minimize or mitigate for turbulence 

mortality impacts to entrained marine organisms under the present structure of the amended 

Ocean Plan (SWRCB,2015).  Table-3 summarizes all the parameters and results for deleterious 

diffuser entrainment for both the DDP buoyant discharge operating scenarios as well as the 

SOCWA wastewater-only baseline simulations. The results show that for any given amount of 

SOCWA wastewater, the addition of any amount of DDP brine reduces the deleterious diffuser 

entrainment rate, thus improving upon an existing condition that is presently not mitigatable 

under present implementation practices of the Ocean Plan. Therefore, no mitigation should be 

required for DDP operational scenarios that result in buoyant combined discharges with SOCWA 

wastewater. Inspection of Table-3 indicates that the net turbulence mortality benefit achieved by 

combining DDP brine with SOCWA wastewater increases with decreasing combined discharge 

rate, as smaller jet velocities with larger Kolmogorov turbulent eddies occur at lower combined 

discharge rates.       

  

4.2) Results for Dense (Negatively Buoyant) DDP Discharge Scenarios: The Plumes 18b 

dilution modeling results for the combinations of SOCWA wastewater and DDP brine that 

produce dense (negatively buoyant) discharges are summarized in Table 4. All of the dense 

discharge cases in Table-4 involve either brine-only or high-brine ratio discharges, typical of 

conditions anticipated dry-weather wastewater effluent streams or future water reclamation 

conditions. Again, Plumes 18b has predicted higher effective dilution, aS , and shorter distances 

to the 2 ppt over natural background compliance threshold than was reported previously by 

Jenkins (2016 & 2017) using the US EPA supported Visual Plumes (UM3). Based on long term 

averages of ambient salinity records reported in Jenkins (2016), natural background salinity at 

the SJCOO is 33.52 ppt, so that the compliance threshold 35.52 ppt under Appendix-A brine 

amendment provisions of the California Ocean Plan (SWRCB, 2015). Plumes 18b results in 

Table 4 indicate this compliance threshold is met in less than 2.5 ft. from the point of discharge 

by all DDP dense discharge operating conditions; whereas the Ocean Plan requires this 

compliance threshold is reached within 100 m from the discharge point. Thus the DDP would be 

fully compliant with Ocean Plan brine discharge limits by a wide margin of safety, according to 

Plumes 18b dilution simulations. As mentioned in Section 2, the jets of the SJCOO diffuser 

discharge parallel to the bottom and the ports are only 4.5 ft. above the bottom. Consequently, 

dense discharges from the SJCOO diffuser only rise a couple of feet above the discharge point 

(due to vertical spreading of the discharge jets by the action of turbulent mixing), before the 

trajectory bends downward under the action of negative buoyancy and makes contact with the 

bottom. By the literal interpretation of the State Water Board’s guidance document (Roberts, 

2018a) deleterious diffuser entrainment should only be based on the entrainment at the maximum 

rise of the plume. But, Table-5 indicates that the Kolmogorov eddy scales remain substantially 

less than the injury threshold of 1 mm all the way until the discharge trajectory makes contact 

with the bottom. Therefore, Table 4 includes trajectory analysis of the distances to both the 
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Table 3: Deleterious Diffuser Entrainment for Doheny Buoyant Discharge Scenarios 

  
Discharge 

Scenario 

 Brine + 

Wastewater 

=  

Total Flow 

Rate (MGD) 

Discharge 

Velocity, 

u 

m/sec 

*Jet 

Reynolds 

Number 

Re /u d   

Depth of 

maximum 

rise of 

plume 

(ft) 

 Distance  

 to 

maximum 

rise of 

plume, Xa  

(m) 

Kolmogorov 

scale at 

maximum 

rise of 

plume** 

(mm) 

 

effective 

dilution 

at 

maximum 

rise of 

plume, Sa 

Deleterious 

diffuser 

entrainment 

at 

maximum 

rise of 

plume 

(MGD) 

Incremental 

Impact of 

Deleterious 

diffuser 

entrainment 

(MGD) 

Diameter 

of ZID (m) 

Incremental 

Impact on 

Diameter 

of ZID (m) 

8 mgd 

wastewater- 

baseline 

0.595 39,397.1 56.35 13.304 1.142 375.5 3,004 N/A 196 N/A 

5 + 8 = 13 0.967 64,028.6 62.90 11.308 0.674 130.9 1,701.7 -1,302.3 78 -188 

13 mgd 

wastewater- 

baseline 

0.967 64,028.6 52.82 14.380 0.857 315.4 4,100.2 N/A 165 N/A 

5 + 13 = 

18.0 

1.338 88,593.8 53.98 14.026 0.656 175.2 3,153.6 -946.6 160 -5 

18.9 mgd 

wastewater- 

baseline 

 

1.405 93,030.2 50.81 14.992 0.675 273.8 5,174.82 N/A 143 N/A 

5 + 18.9 = 

23.9 

1.777 117,661.7 50.90 14.965 0.565 185.4 4,431.06 -743.76 135 -8 

15 + 18.9 = 

33.9 

2.521 166,924.6 68.94 9.467 0.275 105.0 3,559.5 -1,615.32 63 -80 

31 mgd 

wastewater- 

baseline 

2.305 152,622.5 48.50 15.696 0.487 226.6 7,024.6 N/A 123.0 N/A 

5 + 31 = 

36.0 

2.677 177,254.0 50.05 15.224 0.422 192.7 6,937.2 -87.4 110.0 -13 

15 + 31 = 

46.0 

3.420 226,450.7 55.57 13.542 0.313 152.0 6,992 -32.6 109 -14 

*Based on jet diameter d = 3.05 in. and kinematic viscosity,   = 1.17 X 10-6 m2/s 

**Based on Kolmogorov scale 
3/40.24 Rec aX  , per equation (22) in Roberts, (2018a)  
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Table 4: Plumes 18b Modeling of Doheny Dense (Negatively Buoyant) Discharge Scenarios 

  
Discharge 

Scenario 

 Brine + 

Wastewater =  

Total Flow 

Rate (MGD) 

Combined 

Discharge 

Salinity 

(ppt ) 

Discharge 

Velocity 

m/sec 

Densimetric 

Froude 

Number 

dguFr
 /  

Horizontal 

Distance  

 to within 

2 ppt of 

*Natural 

Background 

(ft) 

 Distance  

 to bottom 

hit, Xb (ft) 

Depth of 

maximum 

rise of 

plume 

(ft) 

Distance  

 to 

maximum 

rise of 

plume, Xa  

(ft) 

effective 

dilution at 

maximum 

rise of plume, 

Sa(x=Xa) 

 

effective dilution 

at bottom hit, 

Sa(x=Xb) 

3 + 0 = 3 67.0 0.223 1.678 0.566 0.876 99.8 0.750 26.03 40.26 

3 + 1.8* = 

4.8 

54.44 0.357 3.468 0.260 1.423 99.0 0.735 17.19 36.66 

5 + 0 = 5 67.0 0.372 2.796 0.653 1.252 99.3 0.800 19.08 37.94 

5 + 0.35 = 

5.35 

62.63 0.398 3.226 1.095 1.348 99.1 0.462 12.53 37.18 

10 + 0 = 10 67.0 0.744 5.593 1.346 2.555 99.2 1.704 20.92 34.96 

15 + 0 = 15 67.0 1.115 8.389 2.466 4.076 99.2 2.803 19.42 31.83 

15 + 8 = 23 43.69 1.710 25.36 2.176 10.14 99.1 6.038 12.09 21.26 

15 + 13 = 

28.0 

35.89 2.082 165.0 0.116 19.76 96.8 20.10 26.04 26.04 

Black = dry-weather with well water substituted for SOCWA wastewater 

Red = dry-weather or future water reclamation conditions 

*Natural background salinity at the SJCOO is 33.5 ppt. 

**Fails to dilute to within 2 ppt of natural background salinity within a horizontal distance of 100 m  
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Table 5: Deleterious Diffuser Entrainment for Doheny Dense (Negatively Buoyant) Discharge Scenarios 

  
Discharge 

Scenario 

 Brine + 

Wastewater 

=  

Total Flow 

Rate 

(MGD) 

Discharge 

Velocity, 

u 

m/sec 

*Jet 

Reynolds 

Number 

Re /u d   

 Distance  

 to 

maximum 

rise of 

plume, Xa  

(ft) 

 Distance  

 to plume 

bottom  

hit, Xb (ft) 

Kolmogorov 

scale at 

maximum 

rise of 

plume** 

(mm) 

 

Kolmogorov 

scale at 

plume 

bottom 

hit*** (mm) 

effective 

dilution 

at 

maximum 

rise of 

plume, 

Sa(x=Xa) 

 

effective 

dilution 

at 

bottom 

hit, 

Sa(x=Xb) 

 

Deleterious 

diffuser 

entrainment 

at 

maximum 

rise of 

plume 

(MGD) 

Deleterious 

diffuser 

entrainment 

at bottom 

hit of 

plume 

(MGD) 

3 + 0 = 3 0.223 14,765.6 0.750 0.876 0.041 0.048 26.03 40.26 78.09 120.78 

3 + 1.8a = 

4.8 

0.357 23,638.2 0.735 1.423 0.028 0.054 17.19 36.66 82.512 175.968 

5 + 0 = 5 0.372 24,631.4 0.800 1.252 0.029 0.046 19.08 37.94 95.4 189.7 

5 + 0.35 = 

5.35 

0.398 26,353.0 0.462 1.348 0.016 0.048 12.53 37.18 67.0355 198.913 

10 + 0 = 

10 

0.744 49,262.9 1.704 2.555 0.038 0.057 20.92 34.96 209.2 349.6 

15 + 0 = 

15 

1.115 73,828.2 2.803 4.076 0.046 0.066 19.42 31.83 291.3 477.45 

15 + 8 = 

23 

1.710 113,225.3 6.038 10.14 0.072 0.120 12.09 21.26 278.07 488.98 

15 + 13 = 

28.0 

2.082 137,856.8 20.10 19.76 0.21 0.202 26.04 26.04 729.12 729.12 

*Based on jet diameter d = 3.05 in. and kinematic viscosity,   = 1.17 X 10-6 m2/s 

**Based on Kolmogorov scale 
3/40.24 Rec aX  , per equation (22) in Roberts, (2018a) 

**Based on Kolmogorov scale 
3/40.24 Rec bX  , per equation (22) in Roberts, (2018a) 

a well water substituted for SOCWA wastewater 
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maximum rise and bottom hit points, and the associated effective (bulk or average) dilutions at 

both of those points. While no clear relationships appear to emerge from Table-4 entries for 

effective dilution at the maximum rise points of the trajectory; effective dilution at the bottom hit 

points increases with decreasing salinity and flow rates of the combined brine/wastewater 

effluent. 

Table-5 summarizes all the parameters and results for deleterious diffuser entrainment for 

the dense (negatively buoyant) DDP discharge operating scenarios. Because of the relatively 

short distances traveled by the dense discharges before reaching maximum rise or bottom hit 

points, the Kolmogorov eddy scales remain small (less than 0.2 mm), and presumably injurious 

according to the injury hypothesis advanced in the State Water Boards turbulence mortality 

guidance document (Roberts, 2018a). But these short trajectories also limit the effective (bulk or 

average) dilution and therefore limit the deleterious diffuser entrainment. Again, by the literal 

interpretation of the State Water Board’s guidance document (Roberts, 2018a) mitigation scaling 

for brine diffuser turbulence mortality should only be based on the entrainment at the maximum 

rise of the plume, as indicated by the deleterious entrainment numbers appearing in the second to 

last column in Table-5 that range from 67 mgd to 729 mgd. But, the short travel distances to 

bottom hit points and small Kolmogorov eddy scales may deviate the assessment to the 

entrainment numbers at the bottom hit points, appearing in the last column of Table-5. In either 

case, deleterious diffuser entrainment increases with increasing combined discharge rate, (as 

would be expected with associated increasing discharge velocities); while the deleterious 

entrainment numbers at the bottom hit points are about a factor of 1.7 to 2.1 larger at the bottom 

hit points than at the maximum rise point of the discharge trajectories. These deleterious 

entrainment rates are to be throughput to the ETM/APF (Empirical Transport Model/Area of 

Production Foregone) calculus to compute the mitigation scaling for DDP diffuser turbulent 

shear impact 

 

5) Conclusions: 

 

Diffusers intrinsically generate strong turbulent jets in order to produce mixing and rapid dilution 

of effluent, and the shearing action of those turbulent jets can potentially damage or kill small 

delicate organisms entrained into those jets (sometimes referred to as diffuser turbulence 

mortality). The implementation section of the brine amendment to the California Ocean Plan, 

Section III.M.2 (b), requires that brine diffusers must minimize and mitigate for such marine life 

impacts, and the California State Water Resources Control Board has released newly defined 

protocols that require the use of a specific hydrodynamic mixing model (referred to as Plumes 

18b) to assess those impacts. Plumes 18b is not supported by US EPA, but the State Water Board 

has made executable files for this model publicly available on their web site, along with a 

technical guidance document on how to assess deleterious entrainment from brine diffusers. 

These protocols using the Plumes 18b model are implemented in this study to assess potential 

injury or mortality to small marine organisms entrained by discharges from the diffuser of the 

San Juan Creek Ocean Outfall (SJCOO) that is being proposed as the discharge structure for 

brine by-product from the Doheny Desalination Project (DDP). 

In general, Plumes 18b predicted higher Minimum Initial Dilution, and smaller Zones of 

Initial Dilution, ZID at deeper depths than was reported previously by DDP dilution studies 

using the US EPA supported Visual Plumes (UM3). Using Plumes 18b, all of the buoyant DDP 

discharge scenarios are found to achieve the required 101 to 1 minimum initial dilution required 
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under the current NPDES permit for the SJCOO, (No. CA 0107417, Order No. R9-2012-0012 as 

amended by Order No. R9-2014-0105). For any given amount of SOCWA wastewater, the 

addition of any amount of DDP brine reduces both the minimum initial dilution as well as the 

effective (average or bulk) dilution at the maximum rise of the plume, while reducing the size of 

the ZID. This is not altogether a bad result, so long as there remains adequate dilution to satisfy 

present or future NPDES permit requirements for minimum initial dilution; which indeed 

appears to be the case. The reduction of buoyant effluent dilution caused by adding brine to 

SOCWA wastewater has a favorable effect on potentially deleterious diffuser entrainment, even 

though buoyant discharges appear to be exempt from requirements to assess, minimize or 

mitigate for diffuser turbulence mortality impacts to entrained marine organisms under the 

present structure of the amended Ocean Plan (SWRCB,2015). The Plumes 18b results show that 

for any given amount of SOCWA wastewater, the addition of any amount of DDP brine reduces 

the deleterious diffuser entrainment rate, thus improving upon an existing condition that is not 

mitigatable under present implementation practices of the Ocean Plan. Therefore, no mitigation 

should be required for DDP operational scenarios that result in buoyant combined discharges 

with SOCWA wastewater. The net turbulence mortality benefit achieved by combining DDP 

brine with SOCWA wastewater increases with decreasing combined discharge rate, as smaller jet 

velocities with larger Kolmogorov turbulent eddies occur at lower combined discharge rates.       

The Plumes 18b dilution modeling results for the combinations of SOCWA wastewater 

and DDP brine that produce dense (negatively buoyant) discharges involve either brine-only or 

high-brine ratio discharges, typical of conditions anticipated during dry-weather wastewater 

effluent streams or future water reclamation conditions. Again, Plumes 18b has predicted higher 

effective dilution and shorter distances to the 2 ppt over natural background compliance 

threshold than was reported previously in DDP dilution studies using the US EPA supported 

Visual Plumes (UM3). Based on long term averages of ambient salinity records, natural 

background salinity at the SJCOO is 33.52 ppt, so that the compliance threshold 35.52 ppt under 

Appendix-A brine amendment provisions of the California Ocean Plan (SWRCB, 2015). Plumes 

18b results indicate this compliance threshold is met in less than 2.5 ft. from the point of 

discharge by all DDP dense discharge operating conditions; whereas the Ocean Plan requires this 

compliance threshold is reached within 100 m from the discharge point. Thus, the DDP would be 

fully compliant with Ocean Plan brine discharge limits by a wide margin of safety, according to 

Plumes 18b dilution simulations. The jets of the SJCOO diffuser discharge parallel to the bottom 

and the ports are only 4.5 ft. above the bottom. Consequently the trajectories of these dense DDP 

discharges travel relatively short distances before reaching maximum rise or bottom hit points. 

This behavior, in turn, causes the Kolmogorov eddy scales in the diffuser jets to remain small 

(less than 0.2 mm), and presumably injurious according to the injury hypothesis advanced in the 

State Water Boards turbulence mortality guidance document. But these short trajectories also 

limit the effective (bulk or average) dilution and therefore limit the deleterious diffuser 

entrainment. By the literal interpretation of the State Water Board’s guidance document 

mitigation scaling for brine diffuser turbulence mortality should only be based on the 

entrainment at the maximum rise of the plume, which range from 67 mgd to 729 mgd for dense 

DDP discharges. 
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APPENDIX-A: Wastewater Only Baseline Results 

 

 

 

A.1: Plumes 18b Results for SJCOO discharges of 31 mgd Wastewater Only: 

 
SJCOO discharging 31 mgd of wastewater at TDS = 1.25  

ppt 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/9/2019 2:49:23 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW31mgd_b0mgd_T-12.001.db; Diffuser table record 1: ------------------

---------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports Spacing  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  12.000  1000.0     0.0  100.00  31.000  1.2500  20.660  1250.0 
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Simulation: 

Froude No:     16.39; Strat No: 1.48E-4; Spcg No:   47.21; k: 2.31E+5; eff den (sigmaT) -0.921168; eff vel     

2.305(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)         (in)    (psu)     (ppm)       ()           (m)       (m)       (m) 

   0     100.0 1.000E-5    3.050    1.250   1250.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.104    2.385   1206.9    1.036   0.0219      0.0   0.07884; bottom hit;  

  10    100.00      0.0    3.732    7.442   1014.0    1.233    0.112      0.0   0.09479; 

  20    100.00      0.0    4.541    12.10    835.0    1.497    0.230      0.0    0.1153; 

  30    100.00      0.0    5.527    15.92    687.1    1.819    0.375      0.0    0.1404; 

  40    100.00      0.0    6.728    19.05    565.0    2.212    0.551      0.0    0.1709; 

  50     99.99      0.0    8.193    21.62    464.5    2.691    0.766      0.0    0.2081; 

  60     99.99      0.0    9.977    23.73    381.7    3.275    1.028      0.0    0.2534; 

  70     99.97      0.0    12.15    25.46    313.5    3.987    1.347      0.0    0.3086; 

  80     99.95      0.0    14.79    26.88    257.5    4.854    1.733      0.0    0.3757; 

  90     99.90      0.0    17.99    28.05    211.4    5.912    2.198      0.0    0.4570; 

 100     99.83      0.0    21.64    28.95    175.6    7.120    2.714      0.0    0.5496; 

 110     99.75      0.0    25.13    29.58    150.7    8.294    3.166      0.0    0.6384; 

 120     99.65      0.0    28.51    30.04    132.2    9.453    3.567      0.0    0.7242; 

 130     99.54      0.0    31.82    30.41    117.7    10.62    3.931      0.0    0.8082; 

 140     99.42      0.0    35.07    30.70    106.0    11.80    4.267      0.0    0.8907; 

 150     99.29      0.0    38.27    30.95    96.18    13.00    4.583      0.0    0.9722; 

 160     99.15      0.0    41.43    31.16    87.88    14.22    4.883      0.0    1.0523; 

 170     99.00      0.0    44.53    31.34    80.73    15.48    5.172      0.0    1.1311; 

 180     98.83      0.0    47.57    31.49    74.51    16.78    5.453      0.0    1.2083; 

 190     98.65      0.0    50.53    31.63    69.03    18.11    5.729      0.0    1.2835; 

 200     98.45      0.0    53.41    31.75    64.15    19.48    6.004      0.0    1.3565; 

 210     98.22      0.0    56.19    31.86    59.78    20.91    6.280      0.0    1.4272; 

 220     97.97      0.0    58.88    31.96    55.81    22.40    6.560      0.0    1.4955; 

 230     97.68      0.0    61.47    32.05    52.17    23.96    6.847      0.0    1.5614; 

 240     97.35      0.0    63.99    32.14    48.79    25.62    7.145      0.0    1.6253; 

 250     96.97      0.0    66.45    32.22    45.61    27.41    7.456      0.0    1.6878; 

 260     96.53      0.0    68.90    32.30    42.56    29.37    7.786      0.0    1.7500; 

 270     96.00      0.0    71.40    32.37    39.59    31.57    8.139      0.0    1.8137; 

 280     95.36      0.0    74.06    32.44    36.65    34.11    8.521      0.0    1.8812; 

 290     94.57      0.0    77.02    32.52    33.67    37.13    8.940      0.0    1.9562; 

 300     93.58      0.0    80.48    32.60    30.60    40.85    9.403      0.0    2.0441; 

 310     92.32      0.0    84.76    32.68    27.39    45.63    9.923      0.0    2.1529; 

 320     90.66      0.0    90.35    32.76    24.01    52.06    10.52      0.0    2.2950; 

 330     88.40      0.0    98.05    32.85    20.43    61.18    11.20      0.0    2.4904; 

 340     85.34      0.0    108.7    32.94    16.83    74.29    11.97      0.0    2.7606; 

 350     81.84      0.0    121.7    33.02    13.80    90.55    12.70      0.0    3.0903; 

 360     77.85      0.0    138.3    33.07    11.32    110.4    13.41      0.0    3.5138; 

 363     76.54      0.0    144.2    33.09    10.67    117.1    13.62      0.0    3.6619; merging; 

 370     72.54      0.0    164.5    33.12    9.290    134.6    14.23      0.0    4.1793; 

 380     64.76      0.0    215.6    33.16    7.621    164.0    15.28      0.0    5.4760; 

 389     56.09      0.0    298.6    33.19    6.377    196.0    16.35      0.0    7.5853; trap level; 

 390     55.05      0.0    311.9    33.19    6.252    199.9    16.48      0.0    7.9222; 

 398     50.15      0.0    517.9    33.21    5.726    218.3    17.17      0.0    13.156; begin overlap; 

 400     49.88      0.0    565.6    33.21    5.702    219.2    17.22      0.0    14.366; 

 410     49.15      0.0    765.5    33.21    5.648    221.3    17.38      0.0    19.444; 

 420     48.83      0.0    952.5    33.21    5.617    222.6    17.46      0.0    24.193; 

 430     48.65      0.0   1135.6    33.21    5.592    223.5    17.52      0.0    28.845; 

 440     48.55      0.0   1315.7    33.21    5.571    224.4    17.56      0.0    33.418; 
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 450     48.51      0.0   1439.4    33.21    5.556    225.0    17.58      0.0    36.562; 

 460     48.50      0.0   1460.1    33.21    5.542    225.5    17.58      0.0    37.087; 

 470     48.50      0.0   1467.7    33.21    5.529    226.1    17.58      0.0    37.279; 

 480     48.50      0.0   1474.7    33.21    5.516    226.6    17.58      0.0    37.456; local maximum rise or fall; 

 487     51.72      0.0   1493.0    33.22    5.403    231.3    18.25      0.0    37.921;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   5.5640 

Lmz(m):   5.5640 

forced entrain      1     0.0   14.72   37.92   0.409 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3818 

 ; 

2:49:24 PM. amb fills: 4 

 

 

 

 

 

 

 

 

 
Figure A.1.1: Plumes 18b solution of discharge plume trajectories for discharges of 31 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. ZID is defined by the maximum 

horizontal excursion of trajectories from the origin. From the maximum horizontal spreading of 

the plume, the ZID extends from X = -43 m to X = +80 m so that ZID = 123 m 
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Figure A.1.2: Plumes 18b solution of vertical density profile for discharges of 31 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. Discharge effluent density shown as 

black triangles. Ambient water mass density profile shown as solid red line. 
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Figure A.1.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 31 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt.  
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A.2: Plumes 18b Results for SJCOO discharges of 18.9 mgd Wastewater Only: 

 
 

 

SJCOO discharging 18.9 mgd of wastewater at TDS = 1.25  

ppt 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/9/2019 3:16:57 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW18.9mgd_b0mgd_T-1.001.db; Diffuser table record 1: -----------------

----------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports Spacing  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  12.000  1000.0     0.0  100.00  18.900  1.2500  20.660  1250.0 

 

Simulation: 
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Froude No:     9.996; Strat No: 1.48E-4; Spcg No:   47.21; k: 1.41E+5; eff den (sigmaT) -0.921168; eff vel     

1.405(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()           (m)        (m)       (m) 

   0     100.0 1.000E-5    3.050    1.250   1250.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.083    1.952   1223.4    1.022   0.0135      0.0   0.07831; bottom hit;  

  10    100.00      0.0    3.681    7.079   1027.9    1.216   0.0809      0.0    0.0935; 

  20    100.00      0.0    4.479    11.80    846.4    1.477    0.166      0.0    0.1138; 

  30    100.00      0.0    5.451    15.67    696.5    1.795    0.271      0.0    0.1385; 

  40    100.00      0.0    6.635    18.85    572.9    2.182    0.400      0.0    0.1685; 

  50     99.99      0.0    8.078    21.46    470.9    2.654    0.556      0.0    0.2052; 

  60     99.98      0.0    9.834    23.60    387.0    3.230    0.747      0.0    0.2498; 

  70     99.96      0.0    11.96    25.35    317.9    3.932    0.978      0.0    0.3039; 

  80     99.93      0.0    14.50    26.77    262.0    4.770    1.250      0.0    0.3682; 

  90     99.89      0.0    17.09    27.79    221.7    5.638    1.497      0.0    0.4342; 

 100     99.84      0.0    19.71    28.55    191.4    6.530    1.713      0.0    0.5007; 

 110     99.79      0.0    22.38    29.15    167.7    7.455    1.905      0.0    0.5683; 

 120     99.73      0.0    25.09    29.63    148.5    8.420    2.079      0.0    0.6372; 

 130     99.67      0.0    27.84    30.03    132.6    9.426    2.240      0.0    0.7071; 

 140     99.60      0.0    30.62    30.37    119.3    10.48    2.390      0.0    0.7777; 

 150     99.53      0.0    33.40    30.65    108.1    11.57    2.532      0.0    0.8484; 

 160     99.45      0.0    36.16    30.89    98.48    12.69    2.668      0.0    0.9186; 

 167     99.39      0.0    38.07    31.04    92.57    13.50    2.761      0.0    0.9670; begin overlap; 

 170     99.37      0.0    38.87    31.10    90.25    13.85    2.800      0.0    0.9873; 

 180     99.27      0.0    41.37    31.27    83.38    14.99    2.929      0.0    1.0507; 

 190     99.17      0.0    43.67    31.42    77.50    16.13    3.059      0.0    1.1091; 

 200     99.06      0.0    45.82    31.55    72.32    17.28    3.189      0.0    1.1638; 

 210     98.93      0.0    47.87    31.67    67.63    18.48    3.322      0.0    1.2158; 

 219     98.80      0.0    49.66    31.76    63.70    19.62    3.446      0.0    1.2613; end overlap; 

 220     98.78      0.0    49.85    31.78    63.28    19.75    3.460      0.0    1.2662; 

 230     98.61      0.0    51.68    31.87    59.33    21.07    3.604      0.0    1.3127; 

 240     98.42      0.0    53.32    31.96    55.72    22.43    3.756      0.0    1.3544; 

 250     98.18      0.0    54.79    32.05    52.37    23.87    3.920      0.0    1.3916; 

 260     97.89      0.0    56.11    32.13    49.18    25.42    4.098      0.0    1.4253; 

 270     97.54      0.0    57.37    32.21    46.05    27.14    4.295      0.0    1.4571; 

 280     97.09      0.0    58.66    32.29    42.88    29.15    4.516      0.0    1.4899; 

 290     96.51      0.0    60.15    32.37    39.55    31.60    4.768      0.0    1.5278; 

 300     95.74      0.0    62.10    32.46    35.93    34.79    5.060      0.0    1.5774; 

 310     94.66      0.0    64.93    32.56    31.89    39.20    5.405      0.0    1.6493; 

 320     93.13      0.0    69.35    32.68    27.32    45.76    5.819      0.0    1.7616; 

 330     90.97      0.0    76.09    32.80    22.49    55.58    6.293      0.0    1.9328; 

 340     88.52      0.0    84.34    32.90    18.45    67.75    6.733      0.0    2.1423; 

 350     85.78      0.0    94.01    32.98    15.14    82.58    7.142      0.0    2.3878; 

 360     82.69      0.0    105.4    33.05    12.42    100.7    7.527      0.0    2.6770; 

 370     79.20      0.0    119.8    33.10    10.19    122.7    7.902      0.0    3.0441; 

 380     75.20      0.0    138.1    33.14    8.357    149.6    8.283      0.0    3.5083; 

 383     73.88      0.0    144.2    33.15    7.875    158.7    8.400      0.0    3.6615; merging; 

 390     69.82      0.0    165.8    33.18    6.856    182.3    8.736      0.0    4.2112; 

 400     61.78      0.0    231.8    33.21    5.624    222.3    9.349      0.0    5.8881; trap level; 

 410     52.59      0.0    428.0    33.23    4.707    265.6    10.10      0.0    10.872; 

 413     51.93      0.0    546.2    33.23    4.655    268.5    10.18      0.0    13.874; begin overlap; 

 420     51.33      0.0    768.8    33.23    4.625    270.2    10.27      0.0    19.527; 

 430     51.03      0.0   1051.1    33.23    4.608    271.3    10.32      0.0    26.699; 

 440     50.89      0.0   1324.1    33.24    4.595    272.0    10.36      0.0    33.633; 

 450     50.82      0.0   1588.6    33.24    4.585    272.6    10.38      0.0    40.351; 
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 460     50.81      0.0   1690.5    33.24    4.578    273.0    10.38      0.0    42.938; 

 470     50.81      0.0   1699.5    33.24    4.571    273.4    10.38      0.0    43.167; 

 480     50.81      0.0   1704.4    33.24    4.565    273.8    10.38      0.0    43.293; local maximum rise or fall; 

 485     57.56      0.0   1723.7    33.24    4.473    279.5    10.91      0.0    43.782;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   3.3248 

Lmz(m):   3.3248 

forced entrain      1     0.0   12.94   43.78   0.323 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3837 

 ; 

3:16:57 PM. amb fills: 4 

 

 

 

 
 

Figure A.2.1: Plumes 18b solution of discharge plume trajectories for discharges of 18.9 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. ZID is defined by the maximum 

horizontal excursion of trajectories from the origin. From the maximum horizontal spreading of 

the plume, the ZID extends from X = -60 m to X = +83 m so that ZID = 143 m 
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Figure A.2.2: Plumes 18b solution of vertical density profile for discharges of 18.9 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. Discharge effluent density shown as 

black triangles. Ambient water mass density profile shown as solid red line. 
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Figure A.2.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 18.9 mgd of SOCWA wastewater at 

average annual TDS = 1.25 ppt.  
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A.3: Plumes 18b Results for SJCOO discharges of 13 mgd Wastewater Only: 

 
SJCOO discharging 13 mgd of wastewater at TDS = 1.25  

ppt 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 10:42:10 AM 

Case 1; ambient file C:\Plumes18\SJCOO_WW13mgd_b0mgd_T-2.001.db; Diffuser table record 1: -------------------

--------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports Spacing  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  12.000  1000.0     0.0  100.00  13.000  1.2500  20.660  1250.0 

 

Simulation: 

Froude No:     6.875; Strat No: 1.48E-4; Spcg No:   47.21; k: 96666.1; eff den (sigmaT) -0.921168; eff vel     

0.967(m/s); 
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Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()            (m)       (m)       (m) 

   0     100.0 1.000E-5    3.050    1.250   1250.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.073    1.736   1231.6    1.015  0.00937      0.0   0.07805; bottom hit;  

  10    100.00      0.0    3.656    6.899   1034.8    1.208    0.053      0.0   0.09287; 

  20    100.00      0.0    4.448    11.65    852.2    1.467    0.103      0.0    0.1130; 

  30    100.00      0.0    5.414    15.55    701.3    1.783    0.164      0.0    0.1375; 

  40    100.00      0.0    6.590    18.75    576.7    2.167    0.239      0.0    0.1674; 

  50     99.99      0.0    8.022    21.38    474.1    2.636    0.331      0.0    0.2038; 

  60     99.99      0.0    9.762    23.53    389.6    3.208    0.444      0.0    0.2480; 

  70     99.97      0.0    11.87    25.30    320.1    3.905    0.582      0.0    0.3015; 

  80     99.95      0.0    14.22    26.65    266.8    4.686    0.723      0.0    0.3611; 

  90     99.93      0.0    16.71    27.67    226.1    5.528    0.844      0.0    0.4245; 

 100     99.90      0.0    19.38    28.49    194.0    6.444    0.949      0.0    0.4922; 

 110     99.87      0.0    22.22    29.14    168.0    7.439    1.042      0.0    0.5644; 

 112     99.87      0.0    22.81    29.26    163.5    7.647    1.059      0.0    0.5794; begin overlap; 

 120     99.84      0.0    25.00    29.64    148.3    8.429    1.126      0.0    0.6350; 

 130     99.81      0.0    27.40    30.00    134.1    9.324    1.204      0.0    0.6960; 

 140     99.77      0.0    29.53    30.27    123.0    10.16    1.278      0.0    0.7502; 

 150     99.74      0.0    31.45    30.50    114.1    10.96    1.350      0.0    0.7989; 

 160     99.69      0.0    33.20    30.69    106.5    11.73    1.421      0.0    0.8433; 

 170     99.64      0.0    34.80    30.85    99.99    12.50    1.492      0.0    0.8840; 

 180     99.59      0.0    36.28    31.00    94.19    13.27    1.563      0.0    0.9215; 

 190     99.53      0.0    37.65    31.13    88.95    14.05    1.636      0.0    0.9563; 

 200     99.46      0.0    38.93    31.25    84.13    14.86    1.710      0.0    0.9888; 

 210     99.38      0.0    40.14    31.37    79.60    15.70    1.788      0.0    1.0195; 

 220     99.29      0.0    41.29    31.47    75.29    16.60    1.870      0.0    1.0488; 

 230     99.18      0.0    42.42    31.58    71.10    17.58    1.957      0.0    1.0776; 

 240     99.06      0.0    43.57    31.68    66.94    18.67    2.049      0.0    1.1068; 

 248     98.94      0.0    44.54    31.77    63.59    19.66    2.129      0.0    1.1314; end overlap; 

 250     98.90      0.0    44.77    31.79    62.78    19.91    2.150      0.0    1.1373; 

 260     98.72      0.0    45.81    31.89    58.89    21.23    2.259      0.0    1.1635; 

 270     98.48      0.0    46.65    31.98    55.22    22.64    2.382      0.0    1.1848; 

 280     98.18      0.0    47.38    32.07    51.60    24.22    2.522      0.0    1.2034; 

 290     97.77      0.0    48.14    32.16    47.84    26.13    2.685      0.0    1.2227; 

 300     97.22      0.0    49.16    32.27    43.72    28.59    2.878      0.0    1.2487; 

 310     96.42      0.0    50.83    32.39    38.97    32.08    3.112      0.0    1.2911; 

 320     95.22      0.0    53.83    32.53    33.34    37.49    3.403      0.0    1.3673; 

 330     93.53      0.0    58.72    32.68    27.39    45.63    3.730      0.0    1.4915; 

 340     91.64      0.0    64.84    32.80    22.47    55.62    4.028      0.0    1.6469; 

 350     89.53      0.0    72.10    32.90    18.44    67.80    4.302      0.0    1.8314; 

 360     87.17      0.0    80.54    32.98    15.13    82.64    4.558      0.0    2.0457; 

 370     84.51      0.0    90.23    33.05    12.41    100.7    4.800      0.0    2.2918; 

 380     81.53      0.0    102.0    33.11    10.18    122.8    5.033      0.0    2.5900; 

 390     78.12      0.0    117.0    33.15    8.352    149.7    5.265      0.0    2.9726; 

 400     74.18      0.0    135.7    33.18    6.851    182.4    5.506      0.0    3.4465; 

 405     71.98      0.0    146.1    33.19    6.205    201.4    5.631      0.0    3.7107; merging; 

 410     69.06      0.0    162.8    33.20    5.620    222.4    5.789      0.0    4.1340; 

 416     64.56      0.0    199.7    33.22    4.991    250.5    6.022      0.0    5.0723; trap level; 

 420     61.00      0.0    241.4    33.23    4.611    271.1    6.209      0.0    6.1323; 

 430     53.65      0.0    568.5    33.25    4.011    311.7    6.682      0.0    14.439; begin overlap; 

 440     53.08      0.0    982.9    33.25    3.991    313.2    6.753      0.0    24.965; 

 450     52.92      0.0   1354.7    33.25    3.982    313.9    6.783      0.0    34.410; 

 460     52.84      0.0   1716.3    33.25    3.975    314.5    6.801      0.0    43.594; 

 470     52.82      0.0   1953.0    33.25    3.970    314.8    6.807      0.0    49.607; 
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 480     52.82      0.0   1973.2    33.25    3.967    315.1    6.807      0.0    50.119; 

 490     52.82      0.0   1977.2    33.25    3.963    315.4    6.807      0.0    50.221; local maximum rise or fall;  

 497     63.67      0.0   1999.3    33.25    3.883    321.9    7.268      0.0    50.782;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   2.2154 

Lmz(m):   2.2154 

forced entrain      1     0.0   11.07   50.78   0.283 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3841 

 ; 

10:42:10 AM. amb fills: 4 

 

 

 
 

Figure A.3.1: Plumes 18b solution of discharge plume trajectories for discharges of 13 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. ZID is defined by the maximum 

horizontal excursion of trajectories from the origin. From the maximum horizontal spreading of 

the plume, the ZID extends from X = -74 m to X = +91 m so that ZID = 165 m 
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Figure A.3.2: Plumes 18b solution of vertical density profile for discharges of 13 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. Discharge effluent density shown as 

black triangles. Ambient water mass density profile shown as solid red line. 
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Figure A.3.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 13 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt.  
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A.4: Plumes 18b Results for SJCOO discharges of 8 mgd Wastewater Only: 

 

 
SJCOO discharging 8 mgd of wastewater at TDS = 1.25 ppt 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 11:08:09 AM 

Case 1; ambient file C:\Plumes18\SJCOO_WW8mgd_b0mgd_T-1.001.db; Diffuser table record 1: ---------------------

------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports Spacing  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  12.000  1000.0     0.0  100.00  8.0000  1.2500  20.660  1250.0 

 

Simulation: 

Froude No:     4.231; Strat No: 1.48E-4; Spcg No:   47.21; k: 59486.8; eff den (sigmaT) -0.921168; eff vel     

0.595(m/s); 
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Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()            (m)       (m)       (m) 

   0     100.0 1.000E-5    3.050    1.250   1250.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.064    1.551   1238.6    1.009   0.0058      0.0   0.07783; bottom hit;  

  10    100.00      0.0    3.635    6.744   1040.8    1.201   0.0201      0.0   0.09233; 

  20    100.00      0.0    4.423    11.53    857.1    1.458   0.0234      0.0    0.1123; 

  30    100.00      0.0    5.383    15.45    705.3    1.772   0.0244      0.0    0.1367; 

  40    100.00      0.0    6.553    18.67    580.1    2.155   0.0248      0.0    0.1665; 

  50    100.00      0.0    7.980    21.31    476.9    2.621    0.025      0.0    0.2027; 

  60    100.00      0.0    9.719    23.47    391.9    3.190   0.0251      0.0    0.2469; 

  70    100.00      0.0    11.84    25.25    321.9    3.883   0.0251      0.0    0.3007; 

  76    100.00      0.0    13.32    26.15    286.2    4.367   0.0251      0.0    0.3384; begin overlap; 

  80    100.00      0.0    14.31    26.64    267.0    4.682   0.0251      0.0    0.3634; 

  90    100.00      0.0    16.50    27.53    232.0    5.388   0.0251      0.0    0.4192; 

 100    100.00      0.0    18.44    28.13    208.0    6.010   0.0251      0.0    0.4683; 

 110    100.00      0.0    20.18    28.58    190.2    6.572   0.0251      0.0    0.5126; 

 120    100.00      0.0    21.79    28.93    176.3    7.090   0.0251      0.0    0.5534; 

 130    100.00      0.0    23.27    29.21    165.2    7.567   0.0251      0.0    0.5910; 

 140    100.00      0.0    24.73    29.46    155.5    8.038   0.0251      0.0    0.6282; 

 150     99.98      0.0    25.95    29.68    146.5    8.530    0.140      0.0    0.6591; 

 160     99.97      0.0    27.18    29.86    139.3    8.972    0.160      0.0    0.6905; 

 170     99.97      0.0    28.39    30.03    132.9    9.405    0.176      0.0    0.7210; 

 180     99.96      0.0    29.54    30.17    127.1    9.832    0.192      0.0    0.7502; 

 190     99.96      0.0    30.61    30.30    121.9    10.26    0.213      0.0    0.7775; 

 200     99.95      0.0    31.53    30.42    117.2    10.67    0.238      0.0    0.8009; 

 210     99.93      0.0    32.37    30.53    112.9    11.07    0.263      0.0    0.8222; 

 220     99.92      0.0    33.13    30.63    108.9    11.48    0.288      0.0    0.8416; 

 230     99.91      0.0    33.83    30.72    105.1    11.89    0.314      0.0    0.8593; 

 240     99.89      0.0    34.46    30.81    101.6    12.31    0.340      0.0    0.8753; 

 250     99.87      0.0    35.02    30.90    98.17    12.73    0.367      0.0    0.8896; 

 260     99.85      0.0    35.52    30.98    94.90    13.17    0.396      0.0    0.9022; 

 270     99.82      0.0    35.95    31.06    91.73    13.63    0.426      0.0    0.9132; 

 280     99.79      0.0    36.32    31.14    88.62    14.10    0.457      0.0    0.9226; 

 290     99.75      0.0    36.64    31.22    85.56    14.61    0.491      0.0    0.9306; 

 300     99.71      0.0    36.89    31.29    82.49    15.15    0.528      0.0    0.9371; 

 310     99.65      0.0    37.11    31.37    79.40    15.74    0.568      0.0    0.9425; 

 320     99.59      0.0    37.29    31.45    76.21    16.40    0.612      0.0    0.9471; 

 330     99.51      0.0    37.46    31.53    72.86    17.16    0.661      0.0    0.9515; 

 340     99.40      0.0    37.68    31.63    69.24    18.05    0.716      0.0    0.9571; 

 350     99.27      0.0    38.04    31.73    65.19    19.17    0.779      0.0    0.9661; end overlap; 

 360     99.09      0.0    38.30    31.83    61.14    20.45    0.853      0.0    0.9729; 

 370     98.85      0.0    38.38    31.93    57.11    21.89    0.941      0.0    0.9749; 

 380     98.50      0.0    38.47    32.04    52.73    23.71    1.050      0.0    0.9772; 

 390     97.95      0.0    38.93    32.17    47.47    26.33    1.189      0.0    0.9889; 

 400     97.05      0.0    40.47    32.34    40.68    30.73    1.372      0.0    1.0278; 

 410     95.78      0.0    43.60    32.53    33.38    37.44    1.575      0.0    1.1075; 

 420     94.38      0.0    47.83    32.68    27.39    45.64    1.753      0.0    1.2150; 

 430     92.82      0.0    53.00    32.80    22.47    55.63    1.915      0.0    1.3462; 

 440     91.09      0.0    59.06    32.90    18.44    67.80    2.066      0.0    1.5002; 

 450     89.14      0.0    66.07    32.98    15.12    82.65    2.207      0.0    1.6781; 

 460     86.96      0.0    74.08    33.05    12.41    100.7    2.341      0.0    1.8817; 

 470     84.50      0.0    83.22    33.11    10.18    122.8    2.469      0.0    2.1138; 

 480     81.73      0.0    94.33    33.15    8.351    149.7    2.592      0.0    2.3960; 

 490     78.57      0.0    108.7    33.18    6.851    182.5    2.717      0.0    2.7621; 

 500     74.89      0.0    127.3    33.21    5.620    222.4    2.849      0.0    3.2327; 
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 508     71.50      0.0    144.5    33.23    4.797    260.6    2.963      0.0    3.6706; merging; 

 510     70.49      0.0    149.8    33.23    4.610    271.1    2.995      0.0    3.8059; 

 515     67.29      0.0    174.0    33.24    4.176    299.3    3.097      0.0    4.4204; trap level; 

 520     63.22      0.0    224.9    33.25    3.782    330.5    3.233      0.0    5.7134; 

 529     56.84      0.0    640.9    33.26    3.348    373.4    3.537      0.0    16.278; begin overlap; 

 530     56.76      0.0    717.8    33.26    3.346    373.6    3.544      0.0    18.232; 

 540     56.46      0.0   1308.9    33.26    3.339    374.3    3.578      0.0    33.246; 

 550     56.38      0.0   1837.7    33.26    3.336    374.7    3.592      0.0    46.677; 

 560     56.35      0.0   2290.4    33.26    3.333    375.1    3.598      0.0    58.177; 

 570     56.35      0.0   2354.0    33.26    3.331    375.3    3.599      0.0    59.791; 

 580     56.35      0.0   2357.4    33.26    3.329    375.5    3.599      0.0    59.877; local maximum rise or fall; 

 587     76.20      0.0   2382.9    33.27    3.263    383.1    3.988      0.0    60.525;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   1.2157 

Lmz(m):   1.2157 

forced entrain      1     0.0   7.253   60.52   0.238 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3739 

 ; 

11:08:09 AM. amb fills: 4 

 

 

 

 
 

Figure A.4.1: Plumes 18b solution of discharge plume trajectories for discharges of 8 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. ZID is defined by the maximum 

horizontal excursion of trajectories from the origin. From the maximum horizontal spreading of 

the plume, the ZID extends from X = -92 m to X = +104 m so that ZID = 196 m 
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Figure A.4.2: Plumes 18b solution of vertical density profile for discharges of 8 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. Discharge effluent density shown as 

black triangles. Ambient water mass density profile shown as solid red line. 
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Figure A.4.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 8 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt.  

  

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1161 of 1710



45 
 

A.5: Plumes 18b Results for SJCOO discharges of 0.35 mgd Wastewater Only: 

 

 
SJCOO discharging 0.35 mgd of wastewater at TDS = 1.25  

ppt 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 11:27:04 AM 

Case 1; ambient file C:\Plumes18\SJCOO_WW0.35mgd_b0mgd_T-2.001.db; Diffuser table record 1: -----------------

----------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports Spacing  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  12.000  1000.0     0.0  100.00  0.3500  1.2500  20.660  1250.0 

 

Simulation: 
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Froude No:     0.185; Strat No: 1.48E-4; Spcg No:   47.21; k:  2602.5; eff den (sigmaT) -0.921168; eff vel     

0.026(m/s); 

Current is very small, flow regime may be transient. 

Absolute value Froude No. < 1, possible intrusion and/or plume diameter reduction 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()           (m)       (m)       (m) 

   0     100.0 1.000E-5    3.050    1.250   1250.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.051    1.263   1249.5    1.000 0.000256      0.0   0.07749; bottom hit; 

   2    100.00      0.0    3.052    1.285   1248.7    1.001 0.000266      0.0   0.07751; begin overlap; 

  10     99.98      0.0    2.365    2.302   1210.1    1.033   0.0124      0.0   0.06008; 

  20     99.97      0.0    2.263    4.671   1119.9    1.116   0.0169      0.0   0.05747; 

  30     99.96      0.0    2.323    7.904    996.3    1.255   0.0205      0.0    0.0590; 

  40     99.95      0.0    2.438    11.12    872.5    1.433   0.0238      0.0   0.06193; 

  50     99.95      0.0    2.872    14.54    740.4    1.688   0.0239      0.0   0.07295; 

  57     99.94      0.0    2.896    16.44    666.8    1.875   0.0273      0.0   0.07355; end overlap; 

  60     99.94      0.0    3.058    17.42    628.8    1.988   0.0274      0.0   0.07766; 

  62     99.94      0.0    3.177    18.03    604.8    2.067   0.0275      0.0    0.0807; begin overlap; 

  70     99.94      0.0    3.637    19.96    529.8    2.360   0.0275      0.0   0.09237; 

  80     99.94      0.0    4.143    21.58    466.2    2.681   0.0275      0.0    0.1052; 

  85     99.92      0.0    3.876    22.41    433.7    2.882   0.0316      0.0   0.09844; end overlap; 

  90     99.91      0.0    4.114    23.44    393.2    3.179   0.0329      0.0    0.1045; 

 100     99.89      0.0    4.330    25.09    328.0    3.810   0.0374      0.0    0.1100; 

 110     99.81      0.0    4.227    26.44    274.8    4.549   0.0452      0.0    0.1074; 

 120     99.70      0.0    4.281    27.69    225.6    5.540   0.0534      0.0    0.1087; 

 130     99.57      0.0    4.556    28.71    185.2    6.748   0.0603      0.0    0.1157; 

 140     99.43      0.0    4.961    29.54    152.1    8.220   0.0663      0.0    0.1260; 

 150     99.27      0.0    5.469    30.23    124.8    10.01   0.0717      0.0    0.1389; 

 160     99.09      0.0    6.074    30.79    102.4    12.20   0.0767      0.0    0.1543; 

 170     98.89      0.0    6.777    31.25    84.06    14.87   0.0814      0.0    0.1721; 

 180     98.67      0.0    7.584    31.63    68.98    18.12   0.0858      0.0    0.1926; 

 190     98.42      0.0    8.503    31.94    56.60    22.08    0.090      0.0    0.2160; 

 200     98.14      0.0    9.546    32.20    46.44    26.91    0.094      0.0    0.2425; 

 210     97.82      0.0    10.73    32.41    38.11    32.80   0.0978      0.0    0.2725; 

 220     97.47      0.0    12.06    32.58    31.27    39.98    0.102      0.0    0.3064; 

 230     97.07      0.0    13.57    32.72    25.65    48.73    0.105      0.0    0.3447; 

 240     96.62      0.0    15.27    32.83    21.04    59.40    0.108      0.0    0.3879; 

 250     96.11      0.0    17.19    32.93    17.27    72.40    0.112      0.0    0.4367; 

 260     95.54      0.0    19.35    33.01    14.16    88.25    0.115      0.0    0.4916; 

 270     94.89      0.0    21.79    33.07    11.62    107.6    0.118      0.0    0.5536; 

 280     94.16      0.0    24.54    33.12    9.533    131.1    0.121      0.0    0.6234; 

 290     93.35      0.0    27.65    33.17    7.821    159.8    0.123      0.0    0.7022; 

 300     92.43      0.0    31.14    33.20    6.416    194.8    0.126      0.0    0.7911; 

 310     91.39      0.0    35.09    33.23    5.263    237.5    0.129      0.0    0.8913; 

 320     90.22      0.0    39.55    33.25    4.318    289.5    0.131      0.0    1.0046; 

 330     88.90      0.0    44.59    33.27    3.542    352.9    0.133      0.0    1.1326; 

 340     87.41      0.0    50.29    33.29    2.906    430.2    0.136      0.0    1.2775; 

 350     85.74      0.0    56.76    33.30    2.384    524.4    0.138      0.0    1.4418; 

 360     83.84      0.0    64.53    33.31    1.956    639.2    0.140      0.0    1.6390; 

 367     82.35      0.0    72.65    33.32    1.703    734.2    0.142      0.0    1.8453; trap level; 

 370     81.65      0.0    77.39    33.32    1.604    779.2    0.142      0.0    1.9658; 

 380     78.93      0.0    114.5    33.32    1.316    949.8    0.146      0.0    2.9083; 

 382     78.49      0.0    152.0    33.32    1.265    988.2    0.148      0.0    3.8607; merging; 

 383     78.61      0.0    293.5    33.32    1.263    990.0    0.149      0.0    7.4546; local maximum rise or fall; 

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   0.0454 

Lmz(m):   0.0454 

forced entrain      1     0.0   6.520   7.455 0.00893 
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Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3233 

 ; 

11:27:04 AM. amb fills: 4 

 

 

 
 

 

Figure A.5.1: Plumes 18b solution of discharge plume trajectories for discharges of 0.35 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. ZID is defined by the maximum 

horizontal excursion of trajectories from the origin. From the maximum horizontal spreading of 

the plume, the ZID extends from X = -12 m to X = +12.5 m so that ZID = 24.5 m 
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Figure A.5.2: Plumes 18b solution of vertical density profile for discharges of 0.35 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. Discharge effluent density shown as 

black triangles. Ambient water mass density profile shown as solid red line. 
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Figure A.5.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0.35 mgd of SOCWA wastewater at 

average annual TDS = 1.25 ppt.  
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APPENDIX-B: Results for Buoyant Combined Discharges of Brine and Wastewater 

 

B.1: Plumes 18b Results for SJCOO discharges of 31 mgd Wastewater and 5 mgd Brine: 

  

 
Project "C:\Plumes18\SJCOO_WW31mgd_b5mgd_T-3"  

memo 

SJCOO discharging 31 mgd wastewater and 5 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 11:52:37 AM 

Case 1; ambient file C:\Plumes18\SJCOO_WW31mgd_b5mgd_T-3.001.db; Diffuser table record 1: -------------------

--------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports Spacing  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  12.000  1000.0     0.0  100.00  36.000  9.3000  20.660  9300.0 
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Simulation: 

Froude No:     21.83; Strat No: 1.94E-4; Spcg No:   47.21; k: 2.68E+5; eff den (sigmaT)  5.178451; eff vel     

2.677(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)           (in)    (psu)    (ppm)       ()          (m)       (m)       (m) 

   0     100.0 1.000E-5    3.050    9.300   9300.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.113    10.28   8929.9    1.041   0.0253      0.0   0.07906; bottom hit;  

  10    100.00      0.0    3.754    14.04   7495.2    1.241    0.129      0.0   0.09536; 

  20    100.00      0.0    4.570    17.52   6166.1    1.508    0.265      0.0    0.1161; 

  30    100.00      0.0    5.565    20.36   5070.1    1.834    0.432      0.0    0.1413; 

  40    100.00      0.0    6.777    22.70   4167.2    2.232    0.635      0.0    0.1721; 

  50     99.99      0.0    8.254    24.61   3423.8    2.716    0.883      0.0    0.2097; 

  60     99.99      0.0    10.05    26.18   2812.3    3.307    1.185      0.0    0.2554; 

  70     99.98      0.0    12.25    27.47   2309.5    4.027    1.552      0.0    0.3111; 

  80     99.96      0.0    14.92    28.53   1896.2    4.904    1.998      0.0    0.3790; 

  90     99.93      0.0    18.17    29.40   1556.7    5.974    2.538      0.0    0.4615; 

 100     99.87      0.0    22.11    30.11   1277.7    7.278    3.189      0.0    0.5615; 

 110     99.77      0.0    26.64    30.67   1058.7    8.784    3.923      0.0    0.6766; 

 120     99.64      0.0    30.91    31.05    910.0    10.22    4.573      0.0    0.7851; 

 130     99.51      0.0    34.93    31.32    801.4    11.60    5.151      0.0    0.8873; 

 140     99.35      0.0    38.79    31.54    717.2    12.97    5.679      0.0    0.9852; 

 150     99.18      0.0    42.51    31.71    649.2    14.33    6.169      0.0    1.0799; 

 160     98.99      0.0    46.14    31.86    592.5    15.70    6.631      0.0    1.1720; 

 170     98.79      0.0    49.69    31.98    544.2    17.09    7.073      0.0    1.2620; 

 180     98.56      0.0    53.15    32.09    502.4    18.51    7.500      0.0    1.3500; 

 190     98.32      0.0    56.54    32.18    465.6    19.97    7.917      0.0    1.4361; 

 200     98.05      0.0    59.86    32.26    432.8    21.49    8.329      0.0    1.5204; 

 210     97.74      0.0    63.11    32.34    403.2    23.06    8.740      0.0    1.6031; 

 220     97.41      0.0    66.31    32.41    376.3    24.72    9.153      0.0    1.6843; 

 230     97.03      0.0    69.47    32.47    351.4    26.47    9.572      0.0    1.7645; 

 240     96.60      0.0    72.61    32.53    328.1    28.34    10.00      0.0    1.8442; 

 250     96.11      0.0    75.75    32.58    306.2    30.37    10.45      0.0    1.9242; 

 260     95.55      0.0    78.96    32.64    285.2    32.61    10.91      0.0    2.0056; 

 270     94.90      0.0    82.29    32.69    264.8    35.12    11.40      0.0    2.0903; 

 280     94.12      0.0    85.85    32.74    244.8    38.00    11.92      0.0    2.1805; 

 290     93.19      0.0    89.75    32.79    224.8    41.37    12.48      0.0    2.2797; 

 300     92.06      0.0    94.20    32.84    204.7    45.44    13.08      0.0    2.3926; 

 310     90.66      0.0    99.46    32.89    184.2    50.50    13.75      0.0    2.5262; 

 320     88.88      0.0    105.9    32.95    163.1    57.03    14.49      0.0    2.6908; 

 330     86.57      0.0    114.3    33.00    141.3    65.80    15.32      0.0    2.9024; 

 340     83.44      0.0    125.6    33.06    118.8    78.29    16.27      0.0    3.1913; 

 350     79.39      0.0    142.1    33.11    97.46    95.43    17.32      0.0    3.6105; 

 351     78.96      0.0    144.1    33.12    95.55    97.34    17.42      0.0    3.6596; merging; 

 360     73.60      0.0    174.1    33.15    79.95    116.3    18.61      0.0    4.4226; 

 370     65.40      0.0    232.9    33.18    65.59    141.8    20.21      0.0    5.9165; 

 375     60.57      0.0    281.7    33.20    59.40    156.6    21.10      0.0    7.1559; trap level; 

 380     55.25      0.0    353.2    33.21    53.80    172.8    22.10      0.0    8.9724; 

 387     52.25      0.0    505.5    33.22    51.00    182.4    22.75      0.0    12.839; begin overlap; 

 390     51.81      0.0    554.7    33.22    50.63    183.7    22.86      0.0    14.090; 

 400     51.01      0.0    696.1    33.23    50.08    185.7    23.09      0.0    17.680; 

 410     50.61      0.0    827.2    33.23    49.76    186.9    23.23      0.0    21.012; 

 420     50.38      0.0    955.2    33.23    49.50    187.9    23.32      0.0    24.262; 

 430     50.23      0.0   1080.8    33.23    49.28    188.7    23.39      0.0    27.451; 

 440     50.12      0.0   1203.9    33.23    49.09    189.5    23.45      0.0    30.578; 
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 450     50.06      0.0   1313.3    33.23    48.92    190.1    23.48      0.0    33.358; 

 460     50.05      0.0   1349.8    33.23    48.78    190.6    23.49      0.0    34.285; 

 470     50.05      0.0   1359.6    33.23    48.65    191.1    23.49      0.0    34.534; 

 480     50.05      0.0   1367.0    33.23    48.53    191.7    23.49      0.0    34.722; 

 490     50.05      0.0   1374.2    33.23    48.40    192.2    23.49      0.0    34.905; 

 500     50.05      0.0   1382.3    33.23    48.26    192.7    23.49      0.0    35.111; local maximum rise or fall; 

 502     52.48      0.0   1396.7    33.23    47.32    196.6    24.42      0.0    35.475;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   7.4435 

Lmz(m):   7.4435 

forced entrain      1     0.0   14.49   35.48   0.533 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3831 

 ; 

11:52:38 AM. amb fills: 4 

 

 

 
 

Figure B.1.1: Plumes 18b solution of discharge plume trajectories for discharges of 31 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. ZID is defined by the maximum horizontal 

excursion of trajectories from the origin. From the maximum horizontal spreading of the plume, 

the ZID extends from X = -30 m to X = +80 m so that ZID = 110 m 
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Figure B.1.2: Plumes 18b solution of vertical density profile for discharges of 31 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure B.1.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 31 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. 
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B.2: Plumes 18b Results for SJCOO discharges of 31 mgd Wastewater and 15 mgd Brine: 

 

 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW31mgd_b15mgd_T-1"  

memo 

SJCOO discharging 31 mgd wastewater and 15 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 12:20:30 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW31mgd_b15mgd_T-1.001.db; Diffuser table record 1: ------------------

---------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  46.000  21.850  20.660 21850.0 
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Simulation: 

Froude No:     38.72; Strat No: 3.70E-4; Spcg No:   14.39; k: 3.42E+5; eff den (sigmaT)  14.65328; eff vel     

3.420(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()             (m)     (m)       (m) 

   0     100.0 1.000E-5    3.050    21.85  21850.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.130    22.43  20750.8    1.053    0.032      0.0    0.0795; bottom hit;  

  10    100.00      0.0    3.798    24.22  17391.1    1.256    0.151      0.0   0.09648; 

  20    100.00      0.0    4.627    25.86  14287.7    1.529    0.310      0.0    0.1175; 

  30    100.00      0.0    5.637    27.21  11734.9    1.862    0.503      0.0    0.1432; 

  40    100.00      0.0    6.867    28.31   9636.2    2.267    0.739      0.0    0.1744; 

  50    100.00      0.0    8.368    29.22   7911.4    2.762    1.027      0.0    0.2125; 

  60    100.00      0.0    10.20    29.96   6494.3    3.364    1.378      0.0    0.2590; 

  70     99.99      0.0    12.43    30.57   5330.5    4.099    1.806      0.0    0.3156; 

  80     99.98      0.0    15.14    31.08   4374.8    4.995    2.326      0.0    0.3847; 

  90     99.97      0.0    18.46    31.49   3590.1    6.086    2.958      0.0    0.4688; 

 100     99.94      0.0    22.49    31.82   2946.0    7.417    3.727      0.0    0.5712; 

 110     99.89      0.0    27.40    32.10   2417.4    9.039    4.658      0.0    0.6959; 

 120     99.81      0.0    33.36    32.33   1983.5    11.02    5.782      0.0    0.8473; 

 130     99.65      0.0    40.57    32.51   1627.6    13.42    7.130      0.0    1.0304; 

 135     99.55      0.0    44.35    32.58   1488.1    14.68    7.820      0.0    1.1266; merging; 

 140     99.44      0.0    47.81    32.64   1387.2    15.75    8.463      0.0    1.2144; 

 150     99.18      0.0    54.23    32.71   1241.0    17.61    9.655      0.0    1.3776; 

 160     98.89      0.0    60.48    32.77   1131.6    19.31    10.76      0.0    1.5363; 

 170     98.55      0.0    66.79    32.82   1042.9    20.95    11.80      0.0    1.6965; 

 180     98.17      0.0    73.29    32.86    967.2    22.59    12.80      0.0    1.8617; 

 190     97.75      0.0    80.09    32.89    900.8    24.26    13.77      0.0    2.0342; 

 200     97.29      0.0    87.24    32.92    841.2    25.98    14.71      0.0    2.2160; 

 210     96.77      0.0    94.84    32.95    786.7    27.77    15.64      0.0    2.4089; 

 220     96.19      0.0    102.9    32.98    736.4    29.67    16.57      0.0    2.6144; 

 230     95.54      0.0    111.6    33.00    689.5    31.69    17.49      0.0    2.8342; 

 240     94.82      0.0    120.9    33.03    645.3    33.86    18.42      0.0    3.0698; 

 250     94.01      0.0    130.8    33.05    603.6    36.20    19.36      0.0    3.3234; 

 260     93.10      0.0    141.6    33.07    563.8    38.75    20.33      0.0    3.5971; 

 270     92.06      0.0    153.3    33.09    525.7    41.56    21.32      0.0    3.8945; 

 280     90.87      0.0    166.1    33.11    488.9    44.69    22.35      0.0    4.2200; 

 290     89.48      0.0    180.4    33.13    453.2    48.21    23.44      0.0    4.5810; 

 300     87.85      0.0    196.4    33.14    418.1    52.26    24.59      0.0    4.9883; 

 310     85.92      0.0    214.9    33.16    383.4    56.99    25.81      0.0    5.4594; 

 320     83.53      0.0    237.6    33.18    348.1    62.77    27.17      0.0    6.0361; 

 330     79.75      0.0    276.0    33.20    305.5    71.52    29.07      0.0    7.0103; 

 340     73.12      0.0    367.9    33.22    251.4    86.90    32.09      0.0    9.3445; 

 347     67.93      0.0    466.2    33.24    218.9    99.82    34.32      0.0    11.842; trap level; 

 350     65.60      0.0    525.6    33.24    206.3    105.9    35.32      0.0    13.350; 

 360     60.46      0.0    788.2    33.26    179.6    121.7    37.70      0.0    20.021; 

 361     60.18      0.0    812.7    33.26    177.9    122.8    37.84      0.0    20.643; begin overlap; 

 370     58.29      0.0   1001.1    33.26    169.1    129.2    38.85      0.0    25.428; 

 380     57.30      0.0   1163.5    33.27    164.6    132.8    39.44      0.0    29.552; 

 390     56.74      0.0   1314.1    33.27    161.1    135.6    39.82      0.0    33.379; 

 400     56.46      0.0   1442.8    33.27    158.4    137.9    40.03      0.0    36.646; 

 410     56.43      0.0   1500.7    33.27    156.3    139.8    40.06      0.0    38.119; 

 420     56.42      0.0   1540.9    33.27    154.3    141.6    40.06      0.0    39.140; 

 430     56.42      0.0   1579.5    33.27    152.4    143.3    40.06      0.0    40.118; 

 440     56.42      0.0   1621.8    33.27    150.4    145.2    40.06      0.0    41.194; 
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 442     55.79      0.0   1834.6    33.28    147.5    148.2    40.77      0.0    46.599; surface; 

 450     55.78      0.0   2082.0    33.28    147.0    148.7    40.78      0.0    52.884; 

 460     55.57      0.0   2818.3    33.28    143.8    152.0    41.80      0.0    71.584; local maximum rise or fall; 

 465     66.22      0.0   2875.3    33.28    140.9    155.1    45.81      0.0    73.033;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   13.963 

Lmz(m):   13.963 

forced entrain      1     0.0   10.30   73.03   0.981 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3761 

 ; 

12:20:30 PM. amb fills: 4 
 

 

 
 

 

Figure B.2.1: Plumes 18b solution of discharge plume trajectories for discharges of 31 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. ZID is defined by the maximum horizontal 

excursion of trajectories from the origin. From the maximum horizontal spreading of the plume, 

the ZID extends from X = -15 m to X = +94 m so that ZID = 109 m 
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Figure B.2.2: Plumes 18b solution of vertical density profile for discharges of 31 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure B.2.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 31 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. 
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B.3: Plumes 18b Results for SJCOO discharges of 18.9 mgd Wastewater and 5 mgd Brine: 

 
Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW18.9mgd_b5mgd_T-1"  

memo 

SJCOO discharging 18.9 mgd wastewater and 5 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 12:59:47 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW18.9mgd_b5mgd_T-1.001.db; Diffuser table record 1: -----------------

----------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  23.900  14.020  20.660 14020.0 

 

Simulation: 
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Froude No:     16.02; Strat No: 2.36E-4; Spcg No:   14.39; k: 1.78E+5; eff den (sigmaT)  8.743853; eff vel     

1.777(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)           (in)    (psu)    (ppm)       ()           (m)      (m)       (m) 

   0     100.0 1.000E-5    3.050    14.02  14020.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.092    14.55  13644.5    1.028    0.017      0.0   0.07853; bottom hit;  

  10    100.00      0.0    3.705    17.62  11446.4    1.225    0.113      0.0   0.09409; 

  20    100.00      0.0    4.510    20.45   9412.2    1.490    0.241      0.0    0.1146; 

  30    100.00      0.0    5.493    22.77   7736.2    1.812    0.397      0.0    0.1395; 

  40    100.00      0.0    6.690    24.67   6356.4    2.206    0.587      0.0    0.1699; 

  50     99.99      0.0    8.149    26.23   5221.2    2.685    0.818      0.0    0.2070; 

  60     99.98      0.0    9.927    27.51   4287.7    3.270    1.100      0.0    0.2522; 

  70     99.97      0.0    12.09    28.56   3520.5    3.982    1.441      0.0    0.3071; 

  80     99.94      0.0    14.72    29.43   2890.1    4.851    1.854      0.0    0.3739; 

  90     99.89      0.0    17.90    30.13   2372.3    5.910    2.352      0.0    0.4547; 

 100     99.81      0.0    21.31    30.65   1990.2    7.044    2.861      0.0    0.5413; 

 110     99.72      0.0    24.50    31.02   1724.7    8.129    3.304      0.0    0.6224; 

 120     99.62      0.0    27.57    31.29   1525.1    9.193    3.701      0.0    0.7002; 

 130     99.50      0.0    30.54    31.50   1367.3    10.25    4.065      0.0    0.7756; 

 140     99.38      0.0    33.44    31.68   1238.2    11.32    4.403      0.0    0.8493; 

 150     99.24      0.0    36.28    31.83   1130.0    12.41    4.724      0.0    0.9214; 

 160     99.09      0.0    39.06    31.95   1037.5    13.51    5.030      0.0    0.9921; 

 170     98.93      0.0    41.79    32.06    957.2    14.65    5.327      0.0    1.0614; 

 178     98.79      0.0    43.92    32.14    900.0    15.58    5.560      0.0    1.1157; merging; 

 180     98.75      0.0    44.45    32.16    886.8    15.81    5.618      0.0    1.1291; 

 190     98.56      0.0    47.09    32.24    826.7    16.96    5.906      0.0    1.1961; 

 200     98.34      0.0    49.76    32.31    773.1    18.13    6.194      0.0    1.2638; 

 210     98.09      0.0    52.44    32.38    724.4    19.35    6.486      0.0    1.3321; 

 220     97.81      0.0    55.15    32.44    679.5    20.63    6.785      0.0    1.4009; 

 230     97.50      0.0    57.87    32.50    637.7    21.98    7.094      0.0    1.4700; 

 240     97.13      0.0    60.60    32.55    598.5    23.42    7.415      0.0    1.5393; 

 250     96.70      0.0    63.35    32.60    561.4    24.97    7.755      0.0    1.6091; 

 260     96.20      0.0    66.13    32.65    525.7    26.67    8.116      0.0    1.6798; 

 270     95.60      0.0    69.01    32.69    490.8    28.56    8.506      0.0    1.7529; 

 280     94.86      0.0    72.09    32.74    456.3    30.73    8.932      0.0    1.8310; 

 290     93.95      0.0    75.53    32.79    421.3    33.28    9.404      0.0    1.9185; 

 300     92.78      0.0    79.65    32.84    385.1    36.41    9.932      0.0    2.0230; 

 310     91.26      0.0    84.92    32.89    347.0    40.40    10.53      0.0    2.1571; 

 320     89.22      0.0    92.23    32.95    306.3    45.78    11.23      0.0    2.3427; 

 330     86.36      0.0    103.2    33.01    262.3    53.45    12.05      0.0    2.6210; 

 340     82.32      0.0    120.9    33.07    216.5    64.76    13.01      0.0    3.0701; 

 350     77.55      0.0    149.4    33.12    177.6    78.94    13.96      0.0    3.7946; 

 360     72.06      0.0    192.2    33.15    145.7    96.22    14.93      0.0    4.8807; 

 370     65.85      0.0    254.3    33.19    119.5    117.3    15.90      0.0    6.4600; 

 378     60.31      0.0    336.5    33.21    102.0    137.4    16.73      0.0    8.5480; trap level; 

 380     58.84      0.0    363.7    33.22    98.06    143.0    16.95      0.0    9.2392; 

 390     52.96      0.0    618.0    33.24    83.72    167.5    17.91      0.0    15.697; begin overlap; 

 400     51.76      0.0    876.1    33.24    81.02    173.0    18.17      0.0    22.253; 

 410     51.31      0.0   1107.1    33.25    79.66    176.0    18.30      0.0    28.121; 

 420     51.19      0.0   1255.4    33.25    78.79    177.9    18.34      0.0    31.887; 

 430     51.19      0.0   1286.0    33.25    78.09    179.5    18.34      0.0    32.665; 

 440     51.19      0.0   1308.8    33.25    77.41    181.1    18.34      0.0    33.244; 

 446     50.90      0.0   2033.2    33.25    75.64    185.3    18.63      0.0    51.643; surface; 

 450     50.90      0.0   3055.0    33.25    75.63    185.4    18.63      0.0    77.598; local maximum rise or fall;  

 453     56.95      0.0   3160.3    33.26    74.15    189.1    19.60      0.0    80.271;  
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Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   5.9730 

Lmz(m):   5.9730 

forced entrain      1     0.0   13.12   80.27   0.724 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3837 

 ; 

12:59:47 PM. amb fills: 4 

 

 

 

Figure B.3.1: Plumes 18b solution of discharge plume trajectories for discharges of 18.9 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. ZID is defined by the maximum horizontal 

excursion of trajectories from the origin. From the maximum horizontal spreading of the plume, 

the ZID extends from X = -50 m to X = +85 m so that ZID = 135 m 
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Figure B.3.2: Plumes 18b solution of vertical density profile for discharges of 18.9 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure B.3.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 18.9 mgd of SOCWA wastewater at 

average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny Desalination Project with a 

brine salinity of 67 ppt. 
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B.4: Plumes 18b Results for SJCOO discharges of 18.9 mgd Wastewater and 15 mgd Brine: 

 
Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW18.9mgd_b15mgd_T-1"  

memo 

SJCOO discharging 18.9 mgd wastewater and 15 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 1:29:39 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW18.9mgd_b15mgd_T-1.001.db; Diffuser table record 1: ---------------

------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  33.900  29.640  20.660 29640.0 

 

Simulation: 
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Froude No:     43.40; Strat No: 8.51E-4; Spcg No:   14.39; k: 2.52E+5; eff den (sigmaT)  20.54180; eff vel     

2.521(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()             (m)     (m)       (m) 

   0     100.0 1.000E-5    3.050    29.64  29640.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.109    29.78  28526.4    1.039   0.0239      0.0   0.07897; bottom hit; 

  10    100.00      0.0    3.749    30.37  23886.8    1.241    0.146      0.0   0.09522; 

  20    100.00      0.0    4.569    30.90  19608.3    1.512    0.308      0.0    0.1160; 

  30    100.00      0.0    5.568    31.34  16094.2    1.842    0.507      0.0    0.1414; 

  40    100.00      0.0    6.785    31.71  13208.5    2.244    0.749      0.0    0.1723; 

  50    100.00      0.0    8.270    32.00  10839.4    2.734    1.044      0.0    0.2101; 

  60    100.00      0.0    10.08    32.25   8894.6    3.332    1.404      0.0    0.2560; 

  70     99.99      0.0    12.29    32.45   7298.4    4.061    1.842      0.0    0.3120; 

  80     99.99      0.0    14.97    32.61   5988.4    4.950    2.376      0.0    0.3803; 

  90     99.97      0.0    18.25    32.75   4913.3    6.033    3.025      0.0    0.4636; 

 100     99.95      0.0    22.24    32.86   4031.1    7.353    3.814      0.0    0.5650; 

 110     99.91      0.0    27.10    32.95   3307.3    8.962    4.771      0.0    0.6884; 

 120     99.84      0.0    33.02    33.02   2713.4    10.92    5.930      0.0    0.8386; 

 130     99.72      0.0    40.19    33.08   2226.1    13.32    7.326      0.0    1.0208; 

 135     99.62      0.0    44.32    33.11   2016.3    14.70    8.124      0.0    1.1257; merging; 

 140     99.50      0.0    48.45    33.13   1856.9    15.96    8.945      0.0    1.2307; 

 150     99.23      0.0    55.90    33.16   1642.4    18.05    10.45      0.0    1.4199; 

 160     98.91      0.0    62.94    33.18   1490.7    19.88    11.82      0.0    1.5988; 

 170     98.54      0.0    69.90    33.19   1371.7    21.61    13.12      0.0    1.7755; 

 180     98.11      0.0    76.94    33.20   1272.6    23.29    14.35      0.0    1.9542; 

 190     97.64      0.0    84.16    33.21   1186.9    24.97    15.55      0.0    2.1378; 

 200     97.10      0.0    91.68    33.22   1110.7    26.69    16.72      0.0    2.3286; 

 210     96.50      0.0    99.55    33.23   1041.5    28.46    17.86      0.0    2.5286; 

 220     95.84      0.0    107.9    33.24    977.7    30.32    19.00      0.0    2.7397; 

 230     95.09      0.0    116.7    33.25    918.1    32.28    20.15      0.0    2.9642; 

 240     94.26      0.0    126.2    33.25    861.8    34.39    21.30      0.0    3.2045; 

 250     93.31      0.0    136.4    33.26    808.1    36.68    22.46      0.0    3.4637; 

 260     92.25      0.0    147.5    33.27    756.6    39.18    23.66      0.0    3.7458; 

 270     91.03      0.0    159.7    33.27    706.6    41.95    24.89      0.0    4.0564; 

 280     89.64      0.0    173.3    33.28    657.8    45.06    26.18      0.0    4.4030; 

 290     88.03      0.0    188.9    33.29    609.7    48.62    27.52      0.0    4.7970; 

 300     86.13      0.0    206.9    33.29    562.0    52.74    28.95      0.0    5.2551; 

 310     83.81      0.0    229.1    33.30    513.0    57.78    30.52      0.0    5.8200; 

 319     79.50      0.0    277.7    33.30    444.6    66.66    33.18      0.0    7.0529; trap level; 

 320     78.85      0.0    287.9    33.30    435.9    68.00    33.57      0.0    7.3118; 

 330     75.07      0.0    400.7    33.31    387.5    76.48    36.01      0.0    10.177; 

 340     73.17      0.0    496.5    33.31    361.5    81.98    37.40      0.0    12.612; begin overlap; 

 350     71.91      0.0    583.6    33.31    345.5    85.79    38.42      0.0    14.822; 

 360     71.06      0.0    657.2    33.31    335.8    88.27    39.18      0.0    16.692; 

 370     70.48      0.0    724.0    33.31    328.6    90.21    39.75      0.0    18.389; 

 380     70.06      0.0    787.9    33.31    322.5    91.89    40.22      0.0    20.013; 

 390     69.74      0.0    850.1    33.31    317.2    93.44    40.62      0.0    21.593; 

 400     69.48      0.0    910.9    33.31    312.4    94.88    40.96      0.0    23.137; 

 410     69.28      0.0    970.3    33.31    307.9    96.26    41.26      0.0    24.646; 

 420     69.12      0.0   1028.2    33.31    303.7    97.58    41.53      0.0    26.117; 

 430     69.00      0.0   1083.3    33.31    299.9    98.83    41.76      0.0    27.516; 

 440     68.95      0.0   1124.0    33.31    296.6    99.94    41.87      0.0    28.549; 

 450     68.94      0.0   1152.3    33.31    293.5    101.0    41.90      0.0    29.267; 

 460     68.93      0.0   1176.6    33.31    290.5    102.0    41.90      0.0    29.886; 

 470     68.93      0.0   1200.0    33.31    287.7    103.0    41.90      0.0    30.479; 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1183 of 1710



67 
 

 480     68.93      0.0   1223.0    33.31    285.0    104.0    41.90      0.0    31.065; 

 490     68.93      0.0   1245.8    33.31    282.4    105.0    41.90      0.0    31.643; local maximum rise or fall; 

 498     68.99      0.0   1274.4    33.31    275.3    107.6    43.60      0.0    32.371;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   13.290 

Lmz(m):   13.290 

forced entrain      1     0.0   9.452   32.37   0.908 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3361 

 ; 

1:29:39 PM. amb fills: 4 

 

 

 

 
 

Figure B.4.1: Plumes 18b solution of discharge plume trajectories for discharges of 18.9 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. ZID is defined by the maximum horizontal 

excursion of trajectories from the origin. From the maximum horizontal spreading of the plume, 

the ZID extends from X = -0 m to X = +63 m so that ZID = 63 m 
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Figure B.4.2: Plumes 18b solution of vertical density profile for discharges of 18.9 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure B.4.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 18.9 mgd of SOCWA wastewater at 

average annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny Desalination Project with 

a brine salinity of 67 ppt. 
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B.5: Plumes 18b Results for SJCOO discharges of 13 mgd Wastewater and 5 mgd Brine: 

 

 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW13mgd_b5mgd_T-1"  

memo 

SJCOO discharging 13 mgd wastewater and 5 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 1:51:56 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW13mgd_b5mgd_T-1.001.db; Diffuser table record 1: -------------------

--------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  18.000  18.610  20.660 18610.0 
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Simulation: 

Froude No:     13.62; Strat No: 3.00E-4; Spcg No:   14.39; k: 1.34E+5; eff den (sigmaT)  12.20791; eff vel     

1.338(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()             (m)     (m)       (m) 

   0     100.0 1.000E-5    3.050    18.61  18610.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.081    18.91  18232.1    1.021   0.0129      0.0   0.07827; bottom hit;  

  10    100.00      0.0    3.681    21.27  15286.9    1.217    0.107      0.0   0.09349; 

  20    100.00      0.0    4.482    23.44  12564.0    1.481    0.233      0.0    0.1139; 

  30    100.00      0.0    5.460    25.23  10322.6    1.803    0.386      0.0    0.1387; 

  40     99.99      0.0    6.651    26.69   8478.7    2.195    0.573      0.0    0.1689; 

  50     99.99      0.0    8.102    27.89   6962.6    2.673    0.800      0.0    0.2058; 

  60     99.98      0.0    9.869    28.87   5716.6    3.255    1.076      0.0    0.2507; 

  70     99.96      0.0    12.02    29.68   4692.8    3.966    1.409      0.0    0.3052; 

  80     99.92      0.0    14.62    30.34   3851.9    4.831    1.812      0.0    0.3714; 

  90     99.86      0.0    17.56    30.85   3202.8    5.811    2.253      0.0    0.4460; 

 100     99.78      0.0    20.34    31.20   2757.0    6.750    2.639      0.0    0.5166; 

 110     99.70      0.0    23.00    31.46   2426.4    7.670    2.983      0.0    0.5841; 

 120     99.61      0.0    25.58    31.66   2167.7    8.585    3.296      0.0    0.6496; 

 130     99.51      0.0    28.09    31.83   1957.6    9.507    3.587      0.0    0.7136; 

 140     99.39      0.0    30.56    31.96   1782.4    10.44    3.860      0.0    0.7763; 

 150     99.27      0.0    32.98    32.08   1633.4    11.39    4.121      0.0    0.8378; 

 160     99.14      0.0    35.36    32.18   1504.5    12.37    4.373      0.0    0.8981; 

 170     98.99      0.0    37.68    32.27   1391.7    13.37    4.618      0.0    0.9570; 

 180     98.83      0.0    39.95    32.35   1291.8    14.41    4.861      0.0    1.0146; 

 190     98.65      0.0    42.16    32.42   1202.3    15.48    5.102      0.0    1.0708; 

 199     98.47      0.0    44.10    32.48   1129.1    16.48    5.320      0.0    1.1200; merging; 

 200     98.45      0.0    44.31    32.48   1121.5    16.59    5.344      0.0    1.1254; 

 210     98.23      0.0    46.40    32.54   1050.7    17.71    5.591      0.0    1.1786; 

 220     97.98      0.0    48.47    32.59    986.2    18.87    5.845      0.0    1.2311; 

 230     97.68      0.0    50.51    32.64    926.2    20.09    6.109      0.0    1.2831; 

 240     97.34      0.0    52.56    32.68    869.6    21.40    6.387      0.0    1.3349; 

 250     96.94      0.0    54.61    32.72    815.2    22.83    6.683      0.0    1.3872; 

 260     96.47      0.0    56.73    32.76    762.3    24.41    7.001      0.0    1.4409; 

 270     95.89      0.0    58.97    32.81    709.8    26.22    7.347      0.0    1.4979; 

 280     95.17      0.0    61.46    32.85    656.8    28.34    7.729      0.0    1.5612; 

 290     94.26      0.0    64.40    32.89    602.1    30.91    8.156      0.0    1.6358; 

 300     93.08      0.0    68.10    32.94    544.8    34.16    8.640      0.0    1.7298; 

 310     91.52      0.0    73.09    32.98    483.8    38.47    9.198      0.0    1.8565; 

 320     89.35      0.0    80.34    33.03    418.3    44.49    9.852      0.0    2.0406; 

 330     86.22      0.0    91.68    33.09    348.3    53.43    10.63      0.0    2.3286; 

 340     82.35      0.0    108.2    33.14    285.7    65.13    11.42      0.0    2.7478; 

 350     77.85      0.0    134.5    33.17    234.4    79.39    12.21      0.0    3.4160; 

 360     72.61      0.0    175.6    33.20    192.3    96.77    13.03      0.0    4.4605; 

 370     66.57      0.0    237.5    33.22    157.8    118.0    13.89      0.0    6.0325; 

 371     65.92      0.0    246.1    33.23    154.7    120.3    13.98      0.0    6.2519; trap level; 

 380     59.69      0.0    365.8    33.25    129.4    143.8    14.90      0.0    9.2922; 

 388     55.64      0.0    587.5    33.26    116.0    160.4    15.59      0.0    14.923; begin overlap; 

 390     55.38      0.0    637.5    33.26    115.2    161.5    15.64      0.0    16.192; 

 400     54.63      0.0    846.1    33.26    113.0    164.7    15.82      0.0    21.491; 

 410     54.28      0.0   1044.1    33.26    111.6    166.8    15.93      0.0    26.521; 

 420     54.13      0.0   1206.9    33.26    110.6    168.3    15.98      0.0    30.656; 

 430     54.12      0.0   1244.3    33.27    109.8    169.5    15.98      0.0    31.606; 

 440     54.12      0.0   1261.9    33.27    109.1    170.6    15.98      0.0    32.052; 

 450     54.12      0.0   1278.7    33.27    108.4    171.7    15.98      0.0    32.479; 
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 453     53.98      0.0   2141.7    33.27    106.2    175.2    16.30      0.0    54.400; surface; local maximum rise or fall; 

 459     87.41      0.0   3571.6    33.27    104.1    178.7    18.45      0.0    90.719;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   5.6237 

Lmz(m):   5.6237 

forced entrain      1     0.0   3.837   90.72   0.923 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3807 

 ; 

1:51:56 PM. amb fills: 4 

 

 

 

 
 

Figure B.5.1: Plumes 18b solution of discharge plume trajectories for discharges of 13 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. ZID is defined by the maximum horizontal 

excursion of trajectories from the origin. From the maximum horizontal spreading of the plume, 

the ZID extends from X = -80 m to X = +80 m so that ZID = 160 m 
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Figure B.5.2: Plumes 18b solution of vertical density profile for discharges of 13 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 

 

 

 

  

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1190 of 1710



74 
 

 

 

 

Figure B.5.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 13 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. 
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B.6: Plumes 18b Results for SJCOO discharges of 13 mgd Wastewater and 5 mgd Brine: 

 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW8mgd_b5mgd_T-1"  

memo 

SJCOO discharging 8 mgd wastewater and 5 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 10 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/10/2019 2:20:30 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW8mgd_b5mgd_T-1.001.db; Diffuser table record 1: ---------------------

------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     29.00       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07096 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  13.000  25.770  20.660 25770.0 
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Simulation: 

Froude No:     12.95; Strat No: 5.17E-4; Spcg No:   14.39; k: 96666.1; eff den (sigmaT)  17.61415; eff vel     

0.967(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()            (m)        (m)       (m) 

   0     100.0 1.000E-5    3.050    25.77  25770.0    1.000      0.0      0.0   0.07747; 

   1    100.00      0.0    3.073    25.88  25389.9    1.015  0.00937      0.0   0.07805; bottom hit; 

  10    100.00      0.0    3.661    27.10  21270.5    1.212    0.109      0.0   0.09299; 

  20    100.00      0.0    4.460    28.23  17468.3    1.475    0.243      0.0    0.1133; 

  30    100.00      0.0    5.435    29.15  14342.9    1.797    0.406      0.0    0.1380; 

  40     99.99      0.0    6.622    29.91  11774.7    2.189    0.604      0.0    0.1682; 

  50     99.99      0.0    8.068    30.53   9665.1    2.666    0.845      0.0    0.2049; 

  60     99.97      0.0    9.828    31.04   7932.6    3.249    1.138      0.0    0.2496; 

  70     99.95      0.0    11.97    31.45   6510.1    3.958    1.492      0.0    0.3040; 

  80     99.90      0.0    14.55    31.80   5343.5    4.823    1.917      0.0    0.3696; 

  90     99.83      0.0    17.21    32.04   4510.5    5.713    2.334      0.0    0.4372; 

 100     99.76      0.0    19.69    32.21   3928.3    6.560    2.699      0.0    0.5002; 

 110     99.67      0.0    22.05    32.34   3488.9    7.386    3.028      0.0    0.5601; 

 120     99.58      0.0    24.32    32.44   3140.6    8.206    3.330      0.0    0.6178; 

 130     99.47      0.0    26.53    32.53   2854.6    9.028    3.614      0.0    0.6739; 

 140     99.36      0.0    28.69    32.60   2613.7    9.860    3.883      0.0    0.7286; 

 150     99.23      0.0    30.79    32.66   2406.7    10.71    4.142      0.0    0.7821; 

 160     99.09      0.0    32.85    32.71   2226.1    11.58    4.393      0.0    0.8344; 

 170     98.94      0.0    34.87    32.76   2066.2    12.47    4.640      0.0    0.8856; 

 180     98.77      0.0    36.84    32.80   1922.9    13.40    4.885      0.0    0.9357; 

 190     98.58      0.0    38.78    32.84   1793.1    14.37    5.129      0.0    0.9849; 

 200     98.37      0.0    40.68    32.87   1674.1    15.39    5.377      0.0    1.0333; 

 210     98.13      0.0    42.57    32.90   1563.8    16.48    5.629      0.0    1.0812; 

 218     97.92      0.0    44.07    32.93   1480.6    17.41    5.836      0.0    1.1193; merging; 

 220     97.86      0.0    44.44    32.93   1461.0    17.64    5.888      0.0    1.1287; 

 230     97.55      0.0    46.26    32.96   1368.5    18.83    6.158      0.0    1.1749; 

 240     97.19      0.0    48.08    32.99   1281.5    20.11    6.443      0.0    1.2213; 

 250     96.77      0.0    49.97    33.01   1197.5    21.52    6.746      0.0    1.2692; 

 260     96.26      0.0    51.98    33.04   1114.8    23.12    7.073      0.0    1.3202; 

 270     95.64      0.0    54.19    33.06   1032.1    24.97    7.430      0.0    1.3765; 

 280     94.86      0.0    56.76    33.08    947.8    27.19    7.823      0.0    1.4417; 

 290     93.88      0.0    59.89    33.11    860.7    29.94    8.263      0.0    1.5213; 

 300     92.61      0.0    63.94    33.14    769.6    33.48    8.763      0.0    1.6241; 

 310     90.89      0.0    69.51    33.16    673.5    38.26    9.339      0.0    1.7654; 

 320     88.49      0.0    77.70    33.19    571.8    45.07    10.02      0.0    1.9736; 

 330     85.18      0.0    90.09    33.22    470.2    54.81    10.79      0.0    2.2883; 

 340     81.30      0.0    108.3    33.25    385.7    66.81    11.54      0.0    2.7506; 

 350     76.70      0.0    142.8    33.26    316.4    81.44    12.34      0.0    3.6277; 

 353     75.14      0.0    158.3    33.27    298.2    86.42    12.61      0.0    4.0211; trap level; 

 360     71.13      0.0    205.9    33.27    259.6    99.27    13.30      0.0    5.2296; 

 370     65.96      0.0    341.8    33.28    221.3    116.5    14.29      0.0    8.6817; 

 375     65.09      0.0    413.3    33.28    215.0    119.9    14.50      0.0    10.497; begin overlap; 

 380     64.53      0.0    476.2    33.29    211.6    121.8    14.64      0.0    12.096; 

 390     63.85      0.0    590.2    33.29    208.0    123.9    14.85      0.0    14.990; 

 400     63.46      0.0    699.5    33.29    205.6    125.3    15.00      0.0    17.766; 

 410     63.21      0.0    807.2    33.29    203.8    126.5    15.10      0.0    20.503; 

 420     63.04      0.0    913.8    33.29    202.2    127.5    15.18      0.0    23.210; 

 430     62.93      0.0   1016.2    33.29    200.8    128.3    15.25      0.0    25.812; 

 440     62.90      0.0   1064.4    33.29    199.8    129.0    15.26      0.0    27.037; 

 450     62.90      0.0   1078.8    33.29    198.8    129.6    15.26      0.0    27.401; 
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 460     62.90      0.0   1089.5    33.29    197.9    130.2    15.26      0.0    27.672; 

 470     62.90      0.0   1099.9    33.29    196.9    130.9    15.26      0.0    27.936; local maximum rise or fall;  

 477     62.96      0.0   1118.2    33.29    192.5    133.9    15.78      0.0    28.401;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   4.8084 

Lmz(m):   4.8084 

forced entrain      1     0.0   11.29   28.40   0.513 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3550 

 ; 

2:20:30 PM. amb fills: 4 

 

 

 

 

Figure B.6.1: Plumes 18b solution of discharge plume trajectories for discharges of 8 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. ZID is defined by the maximum horizontal 

excursion of trajectories from the origin. From the maximum horizontal spreading of the plume, 

the ZID extends from X = -24 m to X = +54 m so that ZID = 78 m 
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Figure B.6.2: Plumes 18b solution of vertical density profile for discharges of 8 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure B.6.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 8 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. 
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APPENDIX-C: Results for Dense (Negatively Buoyant) Combined Discharges of Brine and 

Wastewater 

 

C.1: Plumes 18b Results for SJCOO discharges of 13 mgd Wastewater and 15 mgd Brine: 

 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW13mgd_b15mgd_T-4"  

memomemomemo 

SJCOO discharging 13 mgd wastewater and 15 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 11:25:09 AM 

Case 1; ambient file C:\Plumes18\SJCOO_WW13mgd_b15mgd_T-4.001.db; Diffuser table record 1: ------------------

---------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 
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    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  28.000  35.890  20.660 35890.0 

 

Simulation: 

Froude No:    -165.0; Strat No:-0.01789; Spcg No:   14.39; k: 2.08E+5; eff den (sigmaT)  25.28520; eff vel     

2.082(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)       ()           (ft)        (ft)       (m) 

   0     100.0 1.000E-5    3.050    35.89  35890.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.099    35.81  34769.0    1.032   0.0199      0.0   0.07871; 

   2     100.0      0.0    3.180    35.76  34087.2    1.053   0.0329      0.0   0.08076; 

   3     100.0      0.0    3.243    35.72  33418.9    1.074   0.0461      0.0   0.08238; 

   4     100.0      0.0    3.308    35.67  32763.6    1.095   0.0596      0.0   0.08403; 

   5     100.0      0.0    3.374    35.62  32121.2    1.117   0.0733      0.0   0.08571; 

   6     100.0      0.0    3.442    35.58  31491.3    1.140   0.0874      0.0   0.08742; 

   7     100.0      0.0    3.511    35.54  30873.8    1.162    0.102      0.0   0.08917; 

   8     100.0      0.0    3.581    35.49  30268.4    1.186    0.116      0.0   0.09095; 

   9     100.0      0.0    3.652    35.45  29674.9    1.209    0.131      0.0   0.09277; 

  10     100.0      0.0    3.725    35.41  29093.0    1.234    0.146      0.0   0.09463; 

  11     100.0      0.0    3.800    35.37  28522.6    1.258    0.162      0.0   0.09652; 

  12     100.0      0.0    3.876    35.33  27963.3    1.283    0.178      0.0   0.09845; 

  13     100.0      0.0    3.954    35.29  27414.9    1.309    0.194      0.0    0.1004; 

  14     100.0      0.0    4.033    35.26  26877.4    1.335    0.210      0.0    0.1024; 

  15     100.0      0.0    4.113    35.22  26350.3    1.362    0.227      0.0    0.1045; 

  16     100.0      0.0    4.196    35.18  25833.6    1.389    0.244      0.0    0.1066; 

  17     100.0      0.0    4.279    35.15  25327.0    1.417    0.261      0.0    0.1087; 

  18     100.0      0.0    4.365    35.11  24830.4    1.445    0.279      0.0    0.1109; 

  19     100.0      0.0    4.452    35.08  24343.5    1.474    0.297      0.0    0.1131; 

  20     100.0      0.0    4.541    35.04  23866.1    1.504    0.316      0.0    0.1154; 

  21     100.0      0.0    4.632    35.01  23398.1    1.534    0.335      0.0    0.1177; 

  22     100.0      0.0    4.725    34.98  22939.3    1.565    0.354      0.0    0.1200; 

  23     100.0      0.0    4.819    34.95  22489.5    1.596    0.373      0.0    0.1224; 

  24     100.0      0.0    4.916    34.92  22048.5    1.628    0.393      0.0    0.1249; 

  25     100.0      0.0    5.014    34.89  21616.1    1.660    0.414      0.0    0.1274; 

  26     100.0      0.0    5.114    34.86  21192.2    1.694    0.435      0.0    0.1299; 

  27     100.0      0.0    5.217    34.83  20776.6    1.727    0.456      0.0    0.1325; 

  28     100.0      0.0    5.321    34.80  20369.2    1.762    0.478      0.0    0.1352; 

  29     100.0      0.0    5.427    34.77  19969.8    1.797    0.500      0.0    0.1379; 

  30     100.0      0.0    5.536    34.74  19578.2    1.833    0.522      0.0    0.1406; 

  31     100.0      0.0    5.647    34.71  19194.3    1.870    0.545      0.0    0.1434; 

  32     100.0      0.0    5.760    34.69  18817.9    1.907    0.569      0.0    0.1463; 

  33     100.0      0.0    5.875    34.66  18448.8    1.945    0.592      0.0    0.1492; 

  34     100.0      0.0    5.992    34.64  18087.1    1.984    0.617      0.0    0.1522; 

  35     100.0      0.0    6.112    34.61  17732.4    2.024    0.642      0.0    0.1552; 

  36     100.0      0.0    6.234    34.59  17384.7    2.064    0.667      0.0    0.1584; 

  37     100.0      0.0    6.359    34.56  17043.7    2.106    0.693      0.0    0.1615; 

  38     100.0      0.0    6.486    34.54  16709.5    2.148    0.719      0.0    0.1648; 

  39     100.0      0.0    6.616    34.52  16381.8    2.191    0.746      0.0    0.1680; 

  40     100.0      0.0    6.748    34.49  16060.6    2.235    0.774      0.0    0.1714; 

  41     100.0      0.0    6.883    34.47  15745.7    2.279    0.802      0.0    0.1748; 

  42     100.0      0.0    7.021    34.45  15436.9    2.325    0.830      0.0    0.1783; 

  43     100.0      0.0    7.161    34.43  15134.2    2.371    0.859      0.0    0.1819; 

  44     100.0      0.0    7.305    34.41  14837.4    2.419    0.889      0.0    0.1855; 

  45     100.0      0.0    7.451    34.39  14546.4    2.467    0.919      0.0    0.1893; 

  46     100.0      0.0    7.600    34.37  14261.2    2.517    0.950      0.0    0.1930; 
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  47     100.0      0.0    7.752    34.35  13981.5    2.567    0.982      0.0    0.1969; 

  48     100.0      0.0    7.907    34.33  13707.3    2.618    1.014      0.0    0.2008; 

  49     100.0      0.0    8.065    34.31  13438.5    2.671    1.047      0.0    0.2049; 

  50     100.0      0.0    8.226    34.29  13175.0    2.724    1.080      0.0    0.2089; 

  51     100.0      0.0    8.391    34.27  12916.7    2.779    1.114      0.0    0.2131; 

  52     100.0      0.0    8.559    34.25  12663.4    2.834    1.149      0.0    0.2174; 

  53     100.0      0.0    8.730    34.24  12415.0    2.891    1.185      0.0    0.2217; 

  54     100.0      0.0    8.904    34.22  12171.6    2.949    1.221      0.0    0.2262; 

  55     100.0      0.0    9.083    34.20  11932.9    3.008    1.258      0.0    0.2307; 

  56     100.0      0.0    9.264    34.19  11698.9    3.068    1.295      0.0    0.2353; 

  57     100.0      0.0    9.450    34.17  11469.5    3.129    1.334      0.0    0.2400; 

  58     100.0      0.0    9.639    34.15  11244.6    3.192    1.373      0.0    0.2448; 

  59     100.0      0.0    9.831    34.14  11024.1    3.256    1.413      0.0    0.2497; 

  60     100.0      0.0    10.03    34.12  10807.9    3.321    1.454      0.0    0.2547; 

  61     100.0      0.0    10.23    34.11  10596.0    3.387    1.495      0.0    0.2598; 

  62     100.0      0.0    10.43    34.09  10388.2    3.455    1.538      0.0    0.2650; 

  63     100.0      0.0    10.64    34.08  10184.5    3.524    1.581      0.0    0.2703; 

  64     100.0      0.0    10.85    34.07   9984.8    3.594    1.625      0.0    0.2757; 

  65     100.0      0.0    11.07    34.05   9789.0    3.666    1.670      0.0    0.2812; 

  66     100.0      0.0    11.29    34.04   9597.0    3.740    1.716      0.0    0.2868; 

  67     100.0      0.0    11.52    34.03   9408.8    3.815    1.763      0.0    0.2926; 

  68     100.0      0.0    11.75    34.01   9224.3    3.891    1.811      0.0    0.2984; 

  69     100.0      0.0    11.98    34.00   9043.4    3.969    1.859      0.0    0.3044; 

  70     100.0      0.0    12.22    33.99   8866.1    4.048    1.909      0.0    0.3105; 

  71     100.0      0.0    12.47    33.98   8692.2    4.129    1.960      0.0    0.3167; 

  72     100.0      0.0    12.72    33.96   8521.8    4.212    2.011      0.0    0.3230; 

  73     100.0      0.0    12.97    33.95   8354.7    4.296    2.064      0.0    0.3295; 

  74     100.0      0.0    13.23    33.94   8190.8    4.382    2.118      0.0    0.3361; 

  75     100.0      0.0    13.50    33.93   8030.2    4.469    2.173      0.0    0.3428; 

  76     100.0      0.0    13.77    33.92   7872.8    4.559    2.229      0.0    0.3497; 

  77     100.0      0.0    14.04    33.91   7718.4    4.650    2.286      0.0    0.3567; 

  78     100.0      0.0    14.32    33.90   7567.0    4.743    2.344      0.0    0.3638; 

  79     100.0      0.0    14.61    33.89   7418.6    4.838    2.403      0.0    0.3711; 

  80     100.0      0.0    14.90    33.88   7273.2    4.935    2.464      0.0    0.3785; 

  81     100.0      0.0    15.20    33.87   7130.5    5.033    2.525      0.0    0.3861; 

  82     100.0      0.0    15.50    33.86   6990.7    5.134    2.588      0.0    0.3938; 

  83     100.0      0.0    15.81    33.85   6853.6    5.237    2.653      0.0    0.4017; 

  84     100.0      0.0    16.13    33.84   6719.2    5.341    2.718      0.0    0.4097; 

  85     100.0      0.0    16.45    33.83   6587.5    5.448    2.785      0.0    0.4179; 

  86     100.0      0.0    16.78    33.82   6458.3    5.557    2.853      0.0    0.4262; 

  87     100.0      0.0    17.12    33.81   6331.7    5.668    2.923      0.0    0.4348; 

  88     100.0      0.0    17.46    33.80   6207.5    5.782    2.993      0.0    0.4435; 

  89     100.0      0.0    17.81    33.79   6085.8    5.897    3.066      0.0    0.4523; 

  90     100.0      0.0    18.16    33.78   5966.4    6.015    3.140      0.0    0.4614; 

  91     100.0      0.0    18.53    33.78   5849.4    6.136    3.215      0.0    0.4706; 

  92     100.0      0.0    18.90    33.77   5734.7    6.258    3.291      0.0    0.4800; 

  93     100.0      0.0    19.28    33.76   5622.3    6.384    3.370      0.0    0.4896; 

  94     100.0      0.0    19.66    33.75   5512.0    6.511    3.450      0.0    0.4994; 

  95     100.0      0.0    20.06    33.74   5404.0    6.641    3.531      0.0    0.5094; 

  96     100.0      0.0    20.46    33.74   5298.0    6.774    3.614      0.0    0.5196; 

  97     100.0      0.0    20.87    33.73   5194.1    6.910    3.699      0.0    0.5300; 

  98     100.0      0.0    21.28    33.72   5092.3    7.048    3.785      0.0    0.5406; 

  99     100.0      0.0    21.71    33.71   4992.4    7.189    3.873      0.0    0.5514; 

 100     100.0      0.0    22.14    33.71   4894.5    7.333    3.963      0.0    0.5624; 

 101     100.0      0.0    22.59    33.70   4798.5    7.479    4.055      0.0    0.5737; 

 102     100.0      0.0    23.04    33.69   4704.4    7.629    4.148      0.0    0.5851; 
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 103     100.0      0.0    23.50    33.69   4612.2    7.782    4.243      0.0    0.5968; 

 104     100.0      0.0    23.97    33.68   4521.7    7.937    4.341      0.0    0.6088; 

 105     100.0      0.0    24.45    33.68   4433.1    8.096    4.440      0.0    0.6210; 

 106     100.0      0.0    24.94    33.67   4346.2    8.258    4.541      0.0    0.6334; 

 107     100.0      0.0    25.43    33.66   4260.9    8.423    4.644      0.0    0.6460; 

 108     100.0      0.0    25.94    33.66   4177.4    8.592    4.749      0.0    0.6590; 

 109     100.0      0.0    26.46    33.65   4095.5    8.763    4.856      0.0    0.6721; 

 110     100.0      0.0    26.99    33.65   4015.2    8.939    4.966      0.0    0.6856; 

 111     100.0      0.0    27.53    33.64   3936.4    9.117    5.077      0.0    0.6993; 

 112     100.0      0.0    28.08    33.63   3859.2    9.300    5.191      0.0    0.7133; 

 113     100.0      0.0    28.64    33.63   3783.6    9.486    5.307      0.0    0.7276; 

 114     100.0      0.0    29.22    33.62   3709.4    9.675    5.426      0.0    0.7421; 

 115     100.0      0.0    29.80    33.62   3636.6    9.869    5.547      0.0    0.7569; 

 116     100.0      0.0    30.40    33.61   3565.3    10.07    5.670      0.0    0.7721; 

 117     100.0      0.0    31.00    33.61   3495.4    10.27    5.795      0.0    0.7875; 

 118     100.0      0.0    31.62    33.60   3426.9    10.47    5.923      0.0    0.8033; 

 119     100.0      0.0    32.26    33.60   3359.7    10.68    6.054      0.0    0.8193; 

 120     100.0      0.0    32.90    33.60   3293.8    10.90    6.187      0.0    0.8357; 

 121     100.0      0.0    33.56    33.59   3229.2    11.11    6.323      0.0    0.8524; 

 122     100.0      0.0    34.23    33.59   3165.9    11.34    6.462      0.0    0.8695; 

 123     100.0      0.0    34.92    33.58   3103.8    11.56    6.603      0.0    0.8869; 

 124     100.0      0.0    35.61    33.58   3043.0    11.79    6.747      0.0    0.9046; 

 125     100.0      0.0    36.33    33.57   2983.3    12.03    6.894      0.0    0.9227; 

 126     100.0      0.0    37.05    33.57   2924.8    12.27    7.044      0.0    0.9411; 

 127     100.0      0.0    37.79    33.57   2867.4    12.52    7.197      0.0    0.9600; 

 128     100.0      0.0    38.55    33.56   2811.2    12.77    7.352      0.0    0.9792; 

 129     100.0      0.0    39.32    33.56   2756.1    13.02    7.511      0.0    0.9987; 

 130     100.0      0.0    40.11    33.55   2702.0    13.28    7.673      0.0    1.0187; 

 131     100.0      0.0    40.91    33.55   2649.1    13.55    7.839      0.0    1.0391; 

 132     100.1      0.0    41.73    33.55   2597.1    13.82    8.007      0.0    1.0599; 

 133     100.1      0.0    42.56    33.54   2546.2    14.10    8.179      0.0    1.0810; 

 134     100.1      0.0    43.41    33.54   2496.3    14.38    8.354      0.0    1.1027; 

 135     100.1      0.0    44.28    33.54   2447.3    14.67    8.533      0.0    1.1247; merging; 

 136     100.1      0.0    45.17    33.53   2399.3    14.96    8.727      0.0    1.1474; 

 137     100.1      0.0    46.12    33.53   2352.3    15.26    8.937      0.0    1.1716; 

 138     100.1      0.0    47.12    33.53   2306.2    15.56    9.159      0.0    1.1968; 

 139     100.1      0.0    48.16    33.52   2260.9    15.87    9.394      0.0    1.2232; 

 140     100.1      0.0    49.24    33.52   2216.6    16.19    9.640      0.0    1.2507; 

 141     100.1      0.0    50.36    33.52   2173.1    16.52    9.899      0.0    1.2792; 

 142     100.1      0.0    51.53    33.51   2130.5    16.85    10.17      0.0    1.3088; 

 143     100.1      0.0    52.74    33.51   2088.8    17.18    10.45      0.0    1.3397; 

 144     100.1      0.0    54.00    33.51   2047.8    17.53    10.75      0.0    1.3717; 

 145     100.1      0.0    55.31    33.50   2007.6    17.88    11.05      0.0    1.4049; 

 146     100.1      0.0    56.67    33.50   1968.3    18.23    11.37      0.0    1.4394; 

 147     100.2      0.0    58.08    33.50   1929.7    18.60    11.71      0.0    1.4753; 

 148     100.2      0.0    59.55    33.50   1891.8    18.97    12.05      0.0    1.5126; 

 149     100.2      0.0    61.08    33.49   1854.7    19.35    12.42      0.0    1.5513; 

 150     100.2      0.0    62.66    33.49   1818.4    19.74    12.79      0.0    1.5916; 

 151     100.2      0.0    64.31    33.49   1782.7    20.13    13.18      0.0    1.6335; 

 152     100.2      0.0    66.02    33.49   1747.8    20.53    13.58      0.0    1.6770; 

 153     100.3      0.0    67.80    33.48   1713.5    20.95    14.00      0.0    1.7222; 

 154     100.3      0.0    69.66    33.48   1679.9    21.36    14.44      0.0    1.7693; 

 155     100.3      0.0    71.59    33.48   1647.0    21.79    14.89      0.0    1.8183; 

 156     100.3      0.0    73.59    33.48   1614.7    22.23    15.36      0.0    1.8693; 

 157     100.4      0.0    75.68    33.47   1583.0    22.67    15.85      0.0    1.9223; 

 158     100.4      0.0    77.86    33.47   1552.0    23.13    16.35      0.0    1.9776; 
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 159     100.4      0.0    80.12    33.47   1521.5    23.59    16.87      0.0    2.0350; 

 160     100.5      0.0    82.48    33.47   1491.7    24.06    17.41      0.0    2.0949; 

 161     100.5      0.0    84.93    33.47   1462.4    24.54    17.97      0.0    2.1572; 

 162     100.6      0.0    87.48    33.46   1433.8    25.03    18.55      0.0    2.2221; 

 163     100.6      0.0    90.14    33.46   1405.7    25.53    19.14      0.0    2.2897; 

 164     100.7      0.0    92.91    33.46   1378.2    26.04    19.76      0.0    2.3599; bottom hit; 

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   6.0215 

Lmz(m):   6.0215 

forced entrain      1     0.0  -0.209   2.360   0.996 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

11:25:10 AM. amb fills: 4 

 
 

 

Figure C.1.1: Plumes 18b solution of discharge plume trajectories for discharges of 13 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

96.8 ft. at Xa = 20.1 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 19.76 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.1.2: Plumes 18b solution of vertical density profile for discharges of 13 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.1.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 13 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. As the plume begins to impact the bottom, the plume centerline is at a distance 

of Xb = 19.76 ft from the point of discharge, where the effective dilution reaches Sa = 26.04. 
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C.2: Plumes 18b Results for SJCOO discharges of 8 mgd Wastewater and 15 mgd Brine: 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW8mgd_b15mgd_D-1"  

memo 

SJCOO discharging 8 mgd wastewater and 15 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 1:05:33 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW8mgd_b15mgd_D-1.001.db; Diffuser table record 1: --------

-------------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  23.000  43.690  20.660 43690.0 

 

Simulation: 
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Froude No:    -25.36; Strat No:-6.23E-4; Spcg No:   14.39; k: 1.71E+5; eff den (sigmaT)  31.24414; eff vel     

1.710(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)         (in)    (psu)    (ppm)          ()         (ft)          (ft)       (m) 

   0     100.0 1.000E-5    3.050    43.69  43690.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.090    43.43  42562.8    1.026   0.0164      0.0   0.07849; 

   2     100.0      0.0    3.162    43.23  41723.7    1.047   0.0286      0.0   0.08031; 

   3     100.0      0.0    3.225    43.03  40901.2    1.068   0.0407      0.0   0.08192; 

   4     100.0      0.0    3.290    42.84  40095.0    1.090    0.053      0.0   0.08357; 

   5     100.0      0.0    3.356    42.66  39304.7    1.112   0.0656      0.0   0.08524; 

   6     100.0      0.0    3.423    42.48  38530.1    1.134   0.0784      0.0   0.08695; 

   7     100.0      0.0    3.492    42.30  37770.8    1.157   0.0914      0.0   0.08869; 

   8     100.0      0.0    3.562    42.12  37026.6    1.180    0.105      0.0   0.09047; 

   9     100.0      0.0    3.633    41.95  36297.1    1.204    0.118      0.0   0.09229; 

  10     100.0      0.0    3.706    41.78  35582.0    1.228    0.132      0.0   0.09414; 

  11     100.0      0.0    3.780    41.62  34881.1    1.253    0.146      0.0   0.09602; 

  12     100.0      0.0    3.856    41.46  34194.0    1.278    0.161      0.0   0.09795; 

  13     100.0      0.0    3.934    41.30  33520.6    1.303    0.175      0.0   0.09991; 

  14     100.0      0.0    4.012    41.14  32860.4    1.330    0.190      0.0    0.1019; 

  15     100.0      0.0    4.093    40.99  32213.3    1.356    0.206      0.0    0.1040; 

  16     100.0      0.0    4.175    40.84  31579.0    1.384    0.221      0.0    0.1060; 

  17     100.0      0.0    4.258    40.69  30957.2    1.411    0.237      0.0    0.1082; 

  18     100.0      0.0    4.344    40.55  30347.7    1.440    0.253      0.0    0.1103; 

  19     100.0      0.0    4.431    40.41  29750.3    1.469    0.270      0.0    0.1125; 

  20     100.0      0.0    4.520    40.27  29164.7    1.498    0.287      0.0    0.1148; 

  21     100.0      0.0    4.610    40.13  28590.6    1.528    0.304      0.0    0.1171; 

  22     100.0      0.0    4.703    40.00  28027.9    1.559    0.321      0.0    0.1194; 

  23     100.0      0.0    4.797    39.87  27476.3    1.590    0.339      0.0    0.1218; 

  24     100.0      0.0    4.893    39.74  26935.5    1.622    0.357      0.0    0.1243; 

  25     100.0      0.0    4.991    39.62  26405.5    1.655    0.376      0.0    0.1268; 

  26     100.0      0.0    5.091    39.50  25885.9    1.688    0.395      0.0    0.1293; 

  27     100.0      0.0    5.193    39.38  25376.6    1.722    0.414      0.0    0.1319; 

  28     100.0      0.0    5.297    39.26  24877.3    1.756    0.434      0.0    0.1345; 

  29     100.0      0.0    5.403    39.14  24387.9    1.791    0.454      0.0    0.1372; 

  30     100.0      0.0    5.511    39.03  23908.2    1.827    0.475      0.0    0.1400; 

  31     100.0      0.0    5.622    38.92  23437.9    1.864    0.496      0.0    0.1428; 

  32     100.0      0.0    5.734    38.81  22976.8    1.901    0.517      0.0    0.1457; 

  33     100.0      0.0    5.849    38.70  22524.9    1.940    0.539      0.0    0.1486; 

  34     100.0      0.0    5.966    38.60  22081.9    1.979    0.561      0.0    0.1515; 

  35     100.0      0.0    6.086    38.50  21647.7    2.018    0.583      0.0    0.1546; 

  36     100.0      0.0    6.208    38.39  21221.9    2.059    0.607      0.0    0.1577; 

  37     100.0      0.0    6.332    38.30  20804.6    2.100    0.630      0.0    0.1608; 

  38     100.0      0.0    6.459    38.20  20395.6    2.142    0.654      0.0    0.1641; 

  39     100.0      0.0    6.588    38.10  19994.5    2.185    0.678      0.0    0.1673; 

  40     100.0      0.0    6.720    38.01  19601.4    2.229    0.703      0.0    0.1707; 

  41     100.0      0.0    6.855    37.92  19216.1    2.274    0.729      0.0    0.1741; 

  42     100.0      0.0    6.992    37.83  18838.3    2.319    0.755      0.0    0.1776; 

  43     100.0      0.0    7.132    37.74  18468.0    2.366    0.781      0.0    0.1812; 

  44     100.0      0.0    7.275    37.66  18104.9    2.413    0.808      0.0    0.1848; 

  45     100.0      0.0    7.421    37.57  17749.1    2.462    0.836      0.0    0.1885; 

  46     100.0      0.0    7.569    37.49  17400.2    2.511    0.864      0.0    0.1923; 

  47     100.0      0.0    7.721    37.41  17058.2    2.561    0.892      0.0    0.1961; 

  48     100.0      0.0    7.875    37.33  16723.0    2.613    0.922      0.0    0.2000; 

  49     100.0      0.0    8.033    37.25  16394.3    2.665    0.951      0.0    0.2040; 

  50     100.0      0.0    8.194    37.18  16072.1    2.718    0.982      0.0    0.2081; 
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  51     100.0      0.0    8.358    37.10  15756.3    2.773    1.013      0.0    0.2123; 

  52     100.0      0.0    8.525    37.03  15446.7    2.828    1.044      0.0    0.2165; 

  53     100.0      0.0    8.696    36.96  15143.2    2.885    1.076      0.0    0.2209; 

  54     100.0      0.0    8.870    36.89  14845.6    2.943    1.109      0.0    0.2253; 

  55     100.0      0.0    9.047    36.82  14553.9    3.002    1.143      0.0    0.2298; 

  56     100.0      0.0    9.229    36.75  14268.0    3.062    1.177      0.0    0.2344; 

  57     100.0      0.0    9.413    36.68  13987.7    3.123    1.212      0.0    0.2391; 

  58     100.0      0.0    9.602    36.62  13712.9    3.186    1.247      0.0    0.2439; 

  59     100.0      0.0    9.794    36.55  13443.5    3.250    1.283      0.0    0.2488; 

  60     100.0      0.0    9.990    36.49  13179.4    3.315    1.320      0.0    0.2537; 

  61     100.0      0.0    10.19    36.43  12920.5    3.381    1.358      0.0    0.2588; 

  62     100.0      0.0    10.39    36.37  12666.7    3.449    1.396      0.0    0.2640; 

  63     100.0      0.0    10.60    36.31  12417.9    3.518    1.435      0.0    0.2693; 

  64     100.0      0.0    10.81    36.25  12174.0    3.589    1.475      0.0    0.2747; 

  65     100.0      0.0    11.03    36.20  11934.9    3.661    1.516      0.0    0.2802; 

  66     100.0      0.0    11.25    36.14  11700.5    3.734    1.557      0.0    0.2858; 

  67     100.0      0.0    11.48    36.09  11470.7    3.809    1.599      0.0    0.2915; 

  68     100.0      0.0    11.71    36.03  11245.4    3.885    1.643      0.0    0.2973; 

  69     100.0      0.0    11.94    35.98  11024.6    3.963    1.686      0.0    0.3033; 

  70     100.0      0.0    12.18    35.93  10808.1    4.042    1.731      0.0    0.3093; 

  71     100.0      0.0    12.42    35.88  10595.8    4.123    1.777      0.0    0.3155; 

  72     100.0      0.0    12.67    35.83  10387.8    4.206    1.823      0.0    0.3218; 

  73     100.0      0.0    12.92    35.78  10183.8    4.290    1.871      0.0    0.3283; 

  74     100.0      0.0    13.18    35.73   9983.8    4.376    1.919      0.0    0.3348; 

  75     100.0      0.0    13.45    35.69   9787.8    4.464    1.969      0.0    0.3415; 

  76     100.0      0.0    13.71    35.64   9595.6    4.553    2.019      0.0    0.3483; 

  77     100.0      0.0    13.99    35.60   9407.2    4.644    2.070      0.0    0.3553; 

  78     100.0      0.0    14.27    35.55   9222.5    4.737    2.123      0.0    0.3624; 

  79     100.0      0.0    14.55    35.51   9041.5    4.832    2.176      0.0    0.3697; 

  80     100.0      0.0    14.84    35.47   8864.0    4.929    2.230      0.0    0.3770; 

  81     100.0      0.0    15.14    35.43   8689.9    5.028    2.285      0.0    0.3846; 

  82     100.0      0.0    15.44    35.39   8519.3    5.128    2.342      0.0    0.3923; 

  83     100.0      0.0    15.75    35.35   8352.1    5.231    2.399      0.0    0.4001; 

  84     100.0      0.0    16.07    35.31   8188.1    5.336    2.458      0.0    0.4081; 

  85     100.1      0.0    16.39    35.27   8027.4    5.443    2.518      0.0    0.4162; 

  86     100.1      0.0    16.71    35.23   7869.8    5.552    2.579      0.0    0.4245; 

  87     100.1      0.0    17.05    35.20   7715.3    5.663    2.641      0.0    0.4330; 

  88     100.1      0.0    17.39    35.16   7563.9    5.776    2.704      0.0    0.4416; 

  89     100.1      0.0    17.73    35.12   7415.4    5.892    2.768      0.0    0.4504; 

  90     100.1      0.0    18.09    35.09   7269.9    6.010    2.834      0.0    0.4594; 

  91     100.1      0.0    18.45    35.06   7127.2    6.130    2.901      0.0    0.4686; 

  92     100.1      0.0    18.82    35.02   6987.3    6.253    2.969      0.0    0.4779; 

  93     100.1      0.0    19.19    34.99   6850.2    6.378    3.038      0.0    0.4874; 

  94     100.1      0.0    19.57    34.96   6715.7    6.506    3.109      0.0    0.4971; 

  95     100.1      0.0    19.96    34.93   6583.9    6.636    3.181      0.0    0.5070; 

  96     100.1      0.0    20.36    34.90   6454.7    6.769    3.255      0.0    0.5171; 

  97     100.1      0.0    20.76    34.87   6328.0    6.904    3.330      0.0    0.5274; 

  98     100.1      0.0    21.18    34.84   6203.8    7.042    3.406      0.0    0.5379; 

  99     100.1      0.0    21.60    34.81   6082.1    7.183    3.483      0.0    0.5486; 

 100     100.1      0.0    22.03    34.78   5962.7    7.327    3.562      0.0    0.5594; 

 101     100.1      0.0    22.46    34.75   5845.7    7.474    3.643      0.0    0.5705; 

 102     100.1      0.0    22.91    34.72   5731.0    7.623    3.725      0.0    0.5819; 

 103     100.2      0.0    23.36    34.70   5618.5    7.776    3.808      0.0    0.5934; 

 104     100.2      0.0    23.82    34.67   5508.3    7.932    3.893      0.0    0.6051; 

 105     100.2      0.0    24.29    34.65   5400.2    8.090    3.980      0.0    0.6171; 

 106     100.2      0.0    24.77    34.62   5294.2    8.252    4.068      0.0    0.6293; 
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 107     100.2      0.0    25.26    34.60   5190.3    8.418    4.157      0.0    0.6417; 

 108     100.2      0.0    25.76    34.57   5088.5    8.586    4.248      0.0    0.6543; 

 109     100.2      0.0    26.26    34.55   4990.9    8.754    4.339      0.0    0.6671; 

 110     100.2      0.0    26.76    34.53   4898.2    8.920    4.428      0.0    0.6797; 

 111     100.2      0.0    27.25    34.51   4809.9    9.083    4.516      0.0    0.6921; 

 112     100.3      0.0    27.73    34.49   4725.7    9.245    4.602      0.0    0.7044; 

 113     100.3      0.0    28.21    34.47   4645.2    9.405    4.687      0.0    0.7165; 

 114     100.3      0.0    28.68    34.45   4568.1    9.564    4.770      0.0    0.7284; 

 115     100.3      0.0    29.14    34.43   4494.2    9.721    4.852      0.0    0.7403; 

 116     100.3      0.0    29.61    34.41   4423.3    9.877    4.933      0.0    0.7520; 

 117     100.3      0.0    30.06    34.40   4355.2    10.03    5.013      0.0    0.7636; 

 118     100.3      0.0    30.51    34.38   4289.7    10.18    5.092      0.0    0.7750; 

 119     100.4      0.0    30.96    34.37   4226.6    10.34    5.170      0.0    0.7864; 

 120     100.4      0.0    31.40    34.35   4165.8    10.49    5.247      0.0    0.7976; 

 121     100.4      0.0    31.84    34.34   4107.1    10.64    5.323      0.0    0.8088; 

 122     100.4      0.0    32.28    34.33   4050.4    10.79    5.398      0.0    0.8198; 

 123     100.4      0.0    32.71    34.31   3995.5    10.93    5.472      0.0    0.8307; 

 124     100.4      0.0    33.13    34.30   3942.5    11.08    5.546      0.0    0.8416; 

 125     100.4      0.0    33.56    34.29   3891.1    11.23    5.618      0.0    0.8524; 

 126     100.5      0.0    33.98    34.28   3841.3    11.37    5.690      0.0    0.8631; 

 127     100.5      0.0    34.40    34.26   3793.0    11.52    5.761      0.0    0.8737; 

 128     100.5      0.0    34.81    34.25   3746.2    11.66    5.831      0.0    0.8842; 

 129     100.5      0.0    35.22    34.24   3700.7    11.81    5.901      0.0    0.8946; 

 130     100.5      0.0    35.63    34.23   3656.4    11.95    5.970      0.0    0.9050; 

 131     100.5      0.0    36.04    34.22   3613.4    12.09    6.038      0.0    0.9153; 

 132     100.6      0.0    36.44    34.21   3571.5    12.23    6.105      0.0    0.9256; 

 133     100.6      0.0    36.84    34.20   3530.8    12.37    6.172      0.0    0.9357; 

 134     100.6      0.0    37.24    34.19   3491.1    12.51    6.239      0.0    0.9459; 

 135     100.6      0.0    37.63    34.18   3452.4    12.66    6.305      0.0    0.9559; 

 136     100.6      0.0    38.03    34.17   3414.6    12.79    6.370      0.0    0.9659; 

 137     100.7      0.0    38.42    34.17   3377.8    12.93    6.435      0.0    0.9758; 

 138     100.7      0.0    38.81    34.16   3341.8    13.07    6.499      0.0    0.9857; 

 139     100.7      0.0    39.19    34.15   3306.7    13.21    6.563      0.0    0.9955; 

 140     100.7      0.0    39.58    34.14   3272.4    13.35    6.626      0.0    1.0053; 

 141     100.7      0.0    39.96    34.13   3238.9    13.49    6.689      0.0    1.0150; 

 142     100.7      0.0    40.34    34.13   3206.1    13.63    6.751      0.0    1.0247; 

 143     100.8      0.0    40.72    34.12   3174.0    13.76    6.813      0.0    1.0344; 

 144     100.8      0.0    41.10    34.11   3142.6    13.90    6.874      0.0    1.0439; 

 145     100.8      0.0    41.48    34.10   3111.9    14.04    6.935      0.0    1.0535; 

 146     100.8      0.0    41.85    34.10   3081.8    14.18    6.996      0.0    1.0630; 

 147     100.8      0.0    42.22    34.09   3052.3    14.31    7.056      0.0    1.0724; 

 148     100.9      0.0    42.59    34.08   3023.4    14.45    7.116      0.0    1.0818; 

 149     100.9      0.0    42.96    34.08   2995.0    14.59    7.176      0.0    1.0912; 

 150     100.9      0.0    43.33    34.07   2967.2    14.72    7.235      0.0    1.1005; 

 151     100.9      0.0    43.69    34.06   2939.9    14.86    7.294      0.0    1.1098; 

 152     100.9      0.0    44.06    34.06   2913.1    15.00    7.352      0.0    1.1191; merging; 

 153     101.0      0.0    44.42    34.05   2887.6    15.13    7.411      0.0    1.1282; 

 154     101.0      0.0    44.77    34.04   2863.2    15.26    7.468      0.0    1.1373; 

 155     101.0      0.0    45.13    34.04   2839.4    15.39    7.526      0.0    1.1463; 

 156     101.0      0.0    45.48    34.03   2816.3    15.51    7.583      0.0    1.1552; 

 157     101.1      0.0    45.83    34.03   2793.8    15.64    7.641      0.0    1.1641; 

 158     101.1      0.0    46.18    34.02   2771.8    15.76    7.698      0.0    1.1729; 

 159     101.1      0.0    46.52    34.02   2750.3    15.89    7.754      0.0    1.1817; 

 160     101.1      0.0    46.87    34.01   2729.3    16.01    7.811      0.0    1.1905; 

 161     101.1      0.0    47.22    34.01   2708.6    16.13    7.867      0.0    1.1993; 

 162     101.2      0.0    47.56    34.00   2688.4    16.25    7.923      0.0    1.2080; 
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 163     101.2      0.0    47.90    34.00   2668.5    16.37    7.979      0.0    1.2167; 

 164     101.2      0.0    48.25    33.99   2649.0    16.49    8.035      0.0    1.2254; 

 165     101.2      0.0    48.59    33.99   2629.8    16.61    8.090      0.0    1.2341; 

 166     101.3      0.0    48.93    33.98   2610.9    16.73    8.146      0.0    1.2428; 

 167     101.3      0.0    49.27    33.98   2592.3    16.85    8.201      0.0    1.2515; 

 168     101.3      0.0    49.61    33.98   2574.1    16.97    8.256      0.0    1.2602; 

 169     101.3      0.0    49.95    33.97   2556.0    17.09    8.311      0.0    1.2688; 

 170     101.4      0.0    50.29    33.97   2538.3    17.21    8.366      0.0    1.2775; 

 171     101.4      0.0    50.63    33.96   2520.8    17.33    8.421      0.0    1.2861; 

 172     101.4      0.0    50.98    33.96   2503.5    17.45    8.475      0.0    1.2948; 

 173     101.5      0.0    51.32    33.95   2486.5    17.57    8.530      0.0    1.3034; 

 174     101.5      0.0    51.66    33.95   2469.7    17.69    8.584      0.0    1.3121; 

 175     101.5      0.0    52.00    33.95   2453.2    17.81    8.638      0.0    1.3208; 

 176     101.5      0.0    52.34    33.94   2436.8    17.93    8.692      0.0    1.3294; 

 177     101.6      0.0    52.68    33.94   2420.6    18.05    8.746      0.0    1.3381; 

 178     101.6      0.0    53.02    33.93   2404.7    18.17    8.800      0.0    1.3468; 

 179     101.6      0.0    53.36    33.93   2388.9    18.29    8.854      0.0    1.3555; 

 180     101.6      0.0    53.71    33.93   2373.3    18.41    8.908      0.0    1.3642; 

 181     101.7      0.0    54.05    33.92   2357.9    18.53    8.962      0.0    1.3729; 

 182     101.7      0.0    54.39    33.92   2342.6    18.65    9.016      0.0    1.3816; 

 183     101.7      0.0    54.74    33.92   2327.6    18.77    9.069      0.0    1.3903; 

 184     101.8      0.0    55.08    33.91   2312.6    18.89    9.123      0.0    1.3990; 

 185     101.8      0.0    55.42    33.91   2297.9    19.01    9.176      0.0    1.4078; 

 186     101.8      0.0    55.77    33.91   2283.3    19.13    9.230      0.0    1.4165; 

 187     101.9      0.0    56.11    33.90   2268.8    19.26    9.283      0.0    1.4253; 

 188     101.9      0.0    56.46    33.90   2254.5    19.38    9.337      0.0    1.4341; 

 189     101.9      0.0    56.81    33.90   2240.3    19.50    9.390      0.0    1.4429; 

 190     101.9      0.0    57.15    33.89   2226.3    19.62    9.444      0.0    1.4517; 

 191     102.0      0.0    57.50    33.89   2212.4    19.75    9.497      0.0    1.4605; 

 192     102.0      0.0    57.85    33.89   2198.6    19.87    9.550      0.0    1.4694; 

 193     102.0      0.0    58.20    33.88   2185.0    20.00    9.604      0.0    1.4782; 

 194     102.1      0.0    58.55    33.88   2171.4    20.12    9.657      0.0    1.4871; 

 195     102.1      0.0    58.90    33.88   2158.0    20.25    9.710      0.0    1.4960; 

 196     102.1      0.0    59.25    33.87   2144.7    20.37    9.763      0.0    1.5049; 

 197     102.2      0.0    59.60    33.87   2131.6    20.50    9.817      0.0    1.5139; 

 198     102.2      0.0    59.95    33.87   2118.5    20.62    9.870      0.0    1.5228; 

 199     102.3      0.0    60.31    33.86   2105.5    20.75    9.923      0.0    1.5318; 

 200     102.3      0.0    60.66    33.86   2092.7    20.88    9.977      0.0    1.5408; 

 201     102.3      0.0    61.02    33.86   2079.9    21.01    10.03      0.0    1.5498; 

 202     102.4      0.0    61.37    33.85   2067.3    21.13    10.08      0.0    1.5588; 

 203     102.4      0.0    61.73    33.85   2054.7    21.26    10.14      0.0    1.5679; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   3.0898 

Lmz(m):   3.0898 

forced entrain      1     0.0  -0.730   1.568   0.827 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

1:05:33 PM. amb fills: 4 
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Figure C.2.1: Plumes 18b solution of discharge plume trajectories for discharges of 8 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

99.1 ft. at Xa = 6.038 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 10.14 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.2.2: Plumes 18b solution of vertical density profile for discharges of 8 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.2.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 8 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. Effective dilution is Sa = 12.09 at the maximum rise of the plume at Xa = 6.038 

ft. from the point of discharge. As the plume begins to impact the bottom, the plume centerline is 

at a distance of Xb = 10.14 ft from the point of discharge, where the effective dilution reaches Sa 

= 21.26. 
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C.3: Plumes 18b Results for SJCOO discharges of 0 mgd Wastewater and 15 mgd Brine: 

 
Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW0mgd_b15mgd_D-1"  

memo 

SJCOO discharging 0 mgd wastewater and 15 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 1:30:39 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW0mgd_b15mgd_D-1.001.db; Diffuser table record 1: --------

-------------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  15.000  67.000  20.660 67000.0 
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Simulation: 

Froude No:    -8.389; Strat No:-1.57E-4; Spcg No:   14.39; k: 1.11E+5; eff den (sigmaT)  49.48870; eff vel     

1.115(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)         (in)      (psu)    (ppm)       ()           (ft)        (ft)       (m) 

   0     100.0 1.000E-5    3.050    67.00  67000.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.076    66.44  65862.4    1.017   0.0108      0.0   0.07814; 

   2     100.0      0.0    3.134    65.79  64541.7    1.038   0.0189      0.0   0.07959; 

   3     100.0      0.0    3.197    65.16  63248.1    1.059   0.0261      0.0    0.0812; 

   4     100.0      0.0    3.262    64.53  61981.0    1.081   0.0331      0.0   0.08285; 

   5     100.0      0.0    3.328    63.92  60739.7    1.103   0.0399      0.0   0.08452; 

   6     100.0      0.0    3.395    63.32  59523.8    1.126   0.0468      0.0   0.08623; 

   7     100.0      0.0    3.463    62.74  58332.8    1.149   0.0538      0.0   0.08797; 

   8     100.0      0.0    3.533    62.16  57166.1    1.172   0.0609      0.0   0.08975; 

   9     100.0      0.0    3.605    61.60  56023.1    1.196   0.0681      0.0   0.09156; 

  10     100.0      0.0    3.678    61.04  54903.4    1.220   0.0754      0.0   0.09341; 

  11     100.0      0.0    3.752    60.50  53806.5    1.245   0.0828      0.0    0.0953; 

  12     100.0      0.0    3.828    59.97  52731.9    1.271   0.0904      0.0   0.09722; 

  13     100.0      0.0    3.905    59.45  51679.2    1.296   0.0982      0.0   0.09918; 

  14     100.0      0.0    3.984    58.93  50647.8    1.323    0.106      0.0    0.1012; 

  15     100.0      0.0    4.064    58.43  49637.4    1.350    0.114      0.0    0.1032; 

  16     100.0      0.0    4.146    57.94  48647.4    1.377    0.122      0.0    0.1053; 

  17     100.0      0.0    4.230    57.46  47677.6    1.405    0.131      0.0    0.1074; 

  18     100.0      0.0    4.315    56.99  46727.3    1.434    0.139      0.0    0.1096; 

  19     100.0      0.0    4.402    56.52  45796.3    1.463    0.148      0.0    0.1118; 

  20     100.0      0.0    4.491    56.07  44884.2    1.493    0.157      0.0    0.1141; 

  21     100.0      0.0    4.581    55.62  43990.5    1.523    0.165      0.0    0.1164; 

  22     100.0      0.0    4.674    55.19  43114.8    1.554    0.175      0.0    0.1187; 

  23     100.0      0.0    4.768    54.76  42256.8    1.586    0.184      0.0    0.1211; 

  24     100.0      0.0    4.864    54.34  41416.1    1.618    0.193      0.0    0.1235; 

  25     100.0      0.0    4.962    53.93  40592.4    1.651    0.203      0.0    0.1260; 

  26     100.0      0.0    5.062    53.53  39785.3    1.684    0.213      0.0    0.1286; 

  27     100.0      0.0    5.163    53.13  38994.5    1.718    0.223      0.0    0.1312; 

  28     100.0      0.0    5.267    52.74  38219.5    1.753    0.233      0.0    0.1338; 

  29     100.0      0.0    5.373    52.36  37460.2    1.789    0.244      0.0    0.1365; 

  30     100.0      0.0    5.482    51.99  36716.2    1.825    0.254      0.0    0.1392; 

  31     100.0      0.0    5.592    51.62  35987.1    1.862    0.265      0.0    0.1420; 

  32     100.0      0.0    5.704    51.27  35272.7    1.899    0.276      0.0    0.1449; 

  33     100.0      0.0    5.819    50.92  34572.6    1.938    0.287      0.0    0.1478; 

  34     100.0      0.0    5.936    50.57  33886.5    1.977    0.299      0.0    0.1508; 

  35     100.0      0.0    6.055    50.23  33214.3    2.017    0.311      0.0    0.1538; 

  36     100.0      0.0    6.177    49.90  32555.5    2.058    0.322      0.0    0.1569; 

  37     100.0      0.0    6.301    49.58  31910.0    2.100    0.335      0.0    0.1601; 

  38     100.0      0.0    6.428    49.26  31277.3    2.142    0.347      0.0    0.1633; 

  39     100.0      0.0    6.557    48.95  30657.4    2.185    0.360      0.0    0.1665; 

  40     100.0      0.0    6.689    48.64  30049.8    2.230    0.372      0.0    0.1699; 

  41     100.0      0.0    6.823    48.34  29454.5    2.275    0.385      0.0    0.1733; 

  42     100.0      0.0    6.960    48.05  28871.0    2.321    0.399      0.0    0.1768; 

  43     100.0      0.0    7.100    47.76  28299.2    2.368    0.412      0.0    0.1803; 

  44     100.0      0.0    7.242    47.48  27738.9    2.415    0.426      0.0    0.1840; 

  45     100.0      0.0    7.387    47.20  27189.7    2.464    0.440      0.0    0.1876; 

  46     100.0      0.0    7.536    46.93  26651.5    2.514    0.455      0.0    0.1914; 

  47     100.0      0.0    7.687    46.67  26124.1    2.565    0.469      0.0    0.1952; 

  48     100.0      0.0    7.841    46.41  25607.2    2.616    0.484      0.0    0.1992; 

  49     100.0      0.0    7.998    46.15  25100.6    2.669    0.499      0.0    0.2031; 
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  50     100.0      0.0    8.158    45.90  24604.1    2.723    0.515      0.0    0.2072; 

  51     100.0      0.0    8.321    45.65  24117.5    2.778    0.530      0.0    0.2114; 

  52     100.0      0.0    8.488    45.41  23640.7    2.834    0.546      0.0    0.2156; 

  53     100.0      0.0    8.658    45.18  23173.3    2.891    0.563      0.0    0.2199; 

  54     100.0      0.0    8.831    44.94  22715.2    2.950    0.579      0.0    0.2243; 

  55     100.0      0.0    9.008    44.72  22266.3    3.009    0.596      0.0    0.2288; 

  56     100.0      0.0    9.188    44.49  21826.3    3.070    0.614      0.0    0.2334; 

  57     100.0      0.0    9.371    44.28  21395.1    3.132    0.631      0.0    0.2380; 

  58     100.0      0.0    9.558    44.06  20972.4    3.195    0.649      0.0    0.2428; 

  59     100.0      0.0    9.749    43.85  20558.2    3.259    0.667      0.0    0.2476; 

  60     100.0      0.0    9.943    43.65  20152.2    3.325    0.686      0.0    0.2526; 

  61     100.0      0.0    10.14    43.44  19754.2    3.392    0.705      0.0    0.2576; 

  62     100.0      0.0    10.34    43.25  19364.2    3.460    0.724      0.0    0.2627; 

  63     100.0      0.0    10.55    43.05  18981.9    3.530    0.744      0.0    0.2680; 

  64     100.0      0.0    10.76    42.86  18607.3    3.601    0.764      0.0    0.2733; 

  65     100.0      0.0    10.97    42.68  18240.0    3.673    0.784      0.0    0.2787; 

  66     100.0      0.0    11.19    42.49  17880.1    3.747    0.805      0.0    0.2843; 

  67     100.0      0.0    11.41    42.32  17527.3    3.823    0.826      0.0    0.2899; 

  68     100.0      0.0    11.64    42.14  17181.5    3.900    0.848      0.0    0.2956; 

  69     100.0      0.0    11.87    41.97  16842.6    3.978    0.870      0.0    0.3015; 

  70     100.0      0.0    12.10    41.80  16510.4    4.058    0.892      0.0    0.3074; 

  71     100.0      0.0    12.34    41.64  16196.3    4.137    0.914      0.0    0.3134; 

  72     100.1      0.0    12.57    41.49  15893.1    4.216    0.936      0.0    0.3193; 

  73     100.1      0.0    12.80    41.34  15600.4    4.295    0.957      0.0    0.3252; 

  74     100.1      0.0    13.04    41.19  15317.3    4.374    0.978      0.0    0.3312; 

  75     100.1      0.0    13.27    41.05  15043.5    4.454    0.998      0.0    0.3371; 

  76     100.1      0.0    13.51    40.92  14778.4    4.534    1.018      0.0    0.3430; 

  77     100.1      0.0    13.74    40.79  14521.5    4.614    1.038      0.0    0.3490; 

  78     100.1      0.0    13.98    40.66  14272.5    4.694    1.058      0.0    0.3550; 

  79     100.1      0.0    14.21    40.54  14030.9    4.775    1.077      0.0    0.3610; 

  80     100.1      0.0    14.45    40.42  13796.4    4.856    1.096      0.0    0.3670; 

  81     100.1      0.0    14.68    40.30  13568.7    4.938    1.114      0.0    0.3730; 

  82     100.1      0.0    14.92    40.19  13347.4    5.020    1.133      0.0    0.3790; 

  83     100.1      0.0    15.16    40.08  13132.2    5.102    1.151      0.0    0.3851; 

  84     100.1      0.0    15.40    39.97  12922.9    5.185    1.169      0.0    0.3912; 

  85     100.1      0.0    15.64    39.87  12719.2    5.268    1.186      0.0    0.3972; 

  86     100.1      0.0    15.88    39.77  12520.9    5.351    1.204      0.0    0.4034; 

  87     100.1      0.0    16.12    39.67  12327.7    5.435    1.221      0.0    0.4095; 

  88     100.1      0.0    16.36    39.58  12139.4    5.519    1.238      0.0    0.4156; 

  89     100.1      0.0    16.61    39.48  11955.9    5.604    1.255      0.0    0.4218; 

  90     100.1      0.0    16.85    39.39  11776.9    5.689    1.271      0.0    0.4280; 

  91     100.1      0.0    17.10    39.30  11602.3    5.775    1.287      0.0    0.4342; 

  92     100.1      0.0    17.34    39.21  11431.9    5.861    1.303      0.0    0.4405; 

  93     100.1      0.0    17.59    39.13  11265.6    5.947    1.319      0.0    0.4467; 

  94     100.1      0.0    17.83    39.05  11103.2    6.034    1.335      0.0    0.4530; 

  95     100.1      0.0    18.08    38.97  10944.5    6.122    1.350      0.0    0.4593; 

  96     100.1      0.0    18.33    38.89  10789.5    6.210    1.366      0.0    0.4656; 

  97     100.1      0.0    18.58    38.81  10637.9    6.298    1.381      0.0    0.4720; 

  98     100.1      0.0    18.83    38.73  10489.8    6.387    1.396      0.0    0.4783; 

  99     100.1      0.0    19.08    38.66  10344.9    6.477    1.411      0.0    0.4847; 

 100     100.2      0.0    19.34    38.59  10203.2    6.567    1.425      0.0    0.4911; 

 101     100.2      0.0    19.59    38.52  10064.5    6.657    1.440      0.0    0.4976; 

 102     100.2      0.0    19.84    38.45   9928.9    6.748    1.454      0.0    0.5040; 

 103     100.2      0.0    20.10    38.38   9796.0    6.840    1.468      0.0    0.5105; 

 104     100.2      0.0    20.35    38.31   9666.0    6.932    1.482      0.0    0.5170; 

 105     100.2      0.0    20.61    38.25   9538.7    7.024    1.496      0.0    0.5235; 
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 106     100.2      0.0    20.87    38.19   9413.9    7.117    1.510      0.0    0.5301; 

 107     100.2      0.0    21.13    38.12   9291.7    7.211    1.523      0.0    0.5366; 

 108     100.2      0.0    21.39    38.06   9172.0    7.305    1.537      0.0    0.5432; 

 109     100.2      0.0    21.65    38.00   9054.7    7.399    1.550      0.0    0.5498; 

 110     100.2      0.0    21.91    37.94   8939.7    7.495    1.563      0.0    0.5565; 

 111     100.2      0.0    22.17    37.89   8827.0    7.590    1.577      0.0    0.5631; 

 112     100.2      0.0    22.43    37.83   8716.4    7.687    1.590      0.0    0.5698; 

 113     100.2      0.0    22.70    37.77   8608.0    7.783    1.602      0.0    0.5765; 

 114     100.2      0.0    22.96    37.72   8501.7    7.881    1.615      0.0    0.5832; 

 115     100.2      0.0    23.23    37.67   8397.4    7.979    1.628      0.0    0.5899; 

 116     100.2      0.0    23.49    37.61   8295.1    8.077    1.640      0.0    0.5967; 

 117     100.2      0.0    23.76    37.56   8194.7    8.176    1.653      0.0    0.6035; 

 118     100.2      0.0    24.03    37.51   8096.1    8.276    1.665      0.0    0.6103; 

 119     100.2      0.0    24.29    37.46   7999.4    8.376    1.677      0.0    0.6171; 

 120     100.2      0.0    24.56    37.41   7904.5    8.476    1.689      0.0    0.6239; 

 121     100.2      0.0    24.83    37.37   7811.3    8.577    1.701      0.0    0.6307; 

 122     100.3      0.0    25.10    37.32   7719.8    8.679    1.713      0.0    0.6376; 

 123     100.3      0.0    25.37    37.27   7630.0    8.781    1.725      0.0    0.6445; 

 124     100.3      0.0    25.64    37.23   7541.8    8.884    1.737      0.0    0.6514; 

 125     100.3      0.0    25.92    37.18   7455.1    8.987    1.748      0.0    0.6583; 

 126     100.3      0.0    26.19    37.14   7370.0    9.091    1.760      0.0    0.6652; 

 127     100.3      0.0    26.46    37.10   7286.4    9.195    1.771      0.0    0.6721; 

 128     100.3      0.0    26.74    37.06   7204.2    9.300    1.783      0.0    0.6791; 

 129     100.3      0.0    27.01    37.02   7123.5    9.406    1.794      0.0    0.6860; 

 130     100.3      0.0    27.28    36.97   7044.2    9.511    1.805      0.0    0.6930; 

 131     100.3      0.0    27.56    36.93   6966.2    9.618    1.816      0.0    0.7000; 

 132     100.3      0.0    27.83    36.90   6889.6    9.725    1.827      0.0    0.7070; 

 133     100.3      0.0    28.11    36.86   6814.3    9.832    1.838      0.0    0.7140; 

 134     100.3      0.0    28.39    36.82   6740.3    9.940    1.849      0.0    0.7210; 

 135     100.3      0.0    28.66    36.78   6667.5    10.05    1.860      0.0    0.7281; 

 136     100.3      0.0    28.94    36.75   6596.0    10.16    1.871      0.0    0.7351; 

 137     100.3      0.0    29.22    36.71   6525.6    10.27    1.882      0.0    0.7421; 

 138     100.3      0.0    29.49    36.67   6457.2    10.38    1.892      0.0    0.7491; begin overlap; 

 139     100.3      0.0    29.77    36.64   6390.8    10.48    1.903      0.0    0.7561; 

 140     100.3      0.0    30.04    36.61   6326.2    10.59    1.914      0.0    0.7629; 

 141     100.3      0.0    30.30    36.58   6263.3    10.70    1.924      0.0    0.7696; 

 142     100.4      0.0    30.56    36.54   6202.2    10.80    1.935      0.0    0.7763; 

 143     100.4      0.0    30.82    36.51   6142.6    10.91    1.945      0.0    0.7828; 

 144     100.4      0.0    31.08    36.48   6084.5    11.01    1.955      0.0    0.7893; 

 145     100.4      0.0    31.33    36.45   6027.9    11.12    1.966      0.0    0.7957; 

 146     100.4      0.0    31.58    36.43   5972.6    11.22    1.976      0.0    0.8021; 

 147     100.4      0.0    31.82    36.40   5918.6    11.32    1.986      0.0    0.8083; 

 148     100.4      0.0    32.07    36.37   5865.9    11.42    1.997      0.0    0.8145; 

 149     100.4      0.0    32.31    36.35   5814.3    11.52    2.007      0.0    0.8206; 

 150     100.4      0.0    32.55    36.32   5763.9    11.62    2.017      0.0    0.8267; 

 151     100.4      0.0    32.78    36.29   5714.6    11.72    2.027      0.0    0.8327; 

 152     100.4      0.0    33.02    36.27   5666.4    11.82    2.037      0.0    0.8386; 

 153     100.4      0.0    33.25    36.25   5619.1    11.92    2.047      0.0    0.8445; 

 154     100.4      0.0    33.47    36.22   5572.8    12.02    2.057      0.0    0.8502; 

 155     100.4      0.0    33.70    36.20   5527.4    12.12    2.067      0.0    0.8560; 

 156     100.4      0.0    33.92    36.18   5482.9    12.22    2.077      0.0    0.8617; 

 157     100.4      0.0    34.15    36.15   5439.2    12.32    2.087      0.0    0.8673; 

 158     100.4      0.0    34.36    36.13   5396.4    12.42    2.097      0.0    0.8729; 

 159     100.5      0.0    34.58    36.11   5354.3    12.51    2.107      0.0    0.8784; 

 160     100.5      0.0    34.80    36.09   5313.0    12.61    2.117      0.0    0.8838; 

 161     100.5      0.0    35.01    36.07   5272.4    12.71    2.127      0.0    0.8893; 
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 162     100.5      0.0    35.22    36.05   5232.5    12.80    2.137      0.0    0.8946; 

 163     100.5      0.0    35.43    36.03   5193.3    12.90    2.147      0.0    0.8999; 

 164     100.5      0.0    35.64    36.01   5154.7    13.00    2.157      0.0    0.9052; 

 165     100.5      0.0    35.84    35.99   5116.8    13.09    2.167      0.0    0.9104; 

 166     100.5      0.0    36.05    35.97   5079.4    13.19    2.176      0.0    0.9156; 

 167     100.5      0.0    36.25    35.95   5042.7    13.29    2.186      0.0    0.9207; 

 168     100.5      0.0    36.45    35.93   5006.5    13.38    2.196      0.0    0.9258; 

 169     100.5      0.0    36.65    35.91   4970.8    13.48    2.206      0.0    0.9308; 

 170     100.5      0.0    36.84    35.90   4935.7    13.57    2.216      0.0    0.9358; 

 171     100.5      0.0    37.04    35.88   4901.1    13.67    2.226      0.0    0.9408; 

 172     100.5      0.0    37.23    35.86   4867.0    13.77    2.236      0.0    0.9457; 

 173     100.6      0.0    37.43    35.84   4833.3    13.86    2.246      0.0    0.9506; 

 174     100.6      0.0    37.62    35.83   4800.1    13.96    2.255      0.0    0.9554; 

 175     100.6      0.0    37.80    35.81   4767.3    14.05    2.265      0.0    0.9602; 

 176     100.6      0.0    37.99    35.79   4735.0    14.15    2.275      0.0    0.9650; 

 177     100.6      0.0    38.18    35.78   4703.1    14.25    2.285      0.0    0.9697; 

 178     100.6      0.0    38.36    35.76   4671.6    14.34    2.295      0.0    0.9744; 

 179     100.6      0.0    38.55    35.74   4640.5    14.44    2.305      0.0    0.9791; 

 180     100.6      0.0    38.73    35.73   4609.7    14.53    2.315      0.0    0.9837; 

 181     100.6      0.0    38.91    35.71   4579.3    14.63    2.325      0.0    0.9883; 

 182     100.6      0.0    39.09    35.70   4549.3    14.73    2.335      0.0    0.9929; 

 183     100.6      0.0    39.27    35.68   4519.6    14.82    2.345      0.0    0.9974; 

 184     100.6      0.0    39.45    35.67   4490.2    14.92    2.355      0.0    1.0019; 

 185     100.6      0.0    39.62    35.65   4461.2    15.02    2.365      0.0    1.0064; 

 186     100.7      0.0    39.80    35.64   4432.4    15.12    2.375      0.0    1.0108; 

 187     100.7      0.0    39.97    35.62   4404.0    15.21    2.385      0.0    1.0153; 

 188     100.7      0.0    40.14    35.61   4375.8    15.31    2.395      0.0    1.0196; 

 189     100.7      0.0    40.31    35.59   4348.0    15.41    2.405      0.0    1.0240; 

 190     100.7      0.0    40.49    35.58   4320.4    15.51    2.415      0.0    1.0283; 

 191     100.7      0.0    40.66    35.57   4293.0    15.61    2.425      0.0    1.0326; 

 192     100.7      0.0    40.82    35.55   4266.0    15.71    2.435      0.0    1.0369; 

 193     100.7      0.0    40.99    35.54   4239.1    15.81    2.445      0.0    1.0412; 

 194     100.7      0.0    41.16    35.53   4212.5    15.90    2.455      0.0    1.0454; 

 195     100.7      0.0    41.32    35.51   4186.2    16.01    2.466      0.0    1.0496; 

 196     100.7      0.0    41.49    35.50   4160.0    16.11    2.476      0.0    1.0538; 

 197     100.8      0.0    41.65    35.48   4134.1    16.21    2.486      0.0    1.0580; 

 198     100.8      0.0    41.82    35.47   4108.4    16.31    2.497      0.0    1.0621; 

 199     100.8      0.0    41.98    35.46   4082.9    16.41    2.507      0.0    1.0663; 

 200     100.8      0.0    42.14    35.45   4057.5    16.51    2.517      0.0    1.0704; 

 201     100.8      0.0    42.30    35.43   4032.4    16.62    2.528      0.0    1.0745; 

 202     100.8      0.0    42.46    35.42   4007.4    16.72    2.538      0.0    1.0785; 

 203     100.8      0.0    42.62    35.41   3982.7    16.82    2.549      0.0    1.0826; 

 204     100.8      0.0    42.78    35.39   3958.0    16.93    2.559      0.0    1.0866; 

 205     100.8      0.0    42.94    35.38   3933.6    17.03    2.570      0.0    1.0907; 

 206     100.8      0.0    43.10    35.37   3909.3    17.14    2.580      0.0    1.0947; 

 207     100.9      0.0    43.26    35.36   3885.2    17.25    2.591      0.0    1.0987; 

 208     100.9      0.0    43.41    35.35   3861.2    17.35    2.602      0.0    1.1027; 

 209     100.9      0.0    43.57    35.33   3837.3    17.46    2.612      0.0    1.1067; 

 210     100.9      0.0    43.73    35.32   3813.6    17.57    2.623      0.0    1.1106; 

 211     100.9      0.0    43.88    35.31   3790.0    17.68    2.634      0.0    1.1146; 

 212     100.9      0.0    44.04    35.30   3766.5    17.79    2.645      0.0    1.1185; merging; 

 213     100.9      0.0    44.19    35.28   3743.3    17.90    2.656      0.0    1.1225; 

 214     100.9      0.0    44.35    35.27   3720.2    18.01    2.667      0.0    1.1265; 

 215     101.0      0.0    44.51    35.26   3697.3    18.12    2.678      0.0    1.1305; 

 216     101.0      0.0    44.67    35.25   3674.5    18.23    2.689      0.0    1.1345; 

 217     101.0      0.0    44.82    35.24   3651.8    18.35    2.700      0.0    1.1385; 
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 218     101.0      0.0    44.98    35.23   3629.2    18.46    2.711      0.0    1.1426; 

 219     101.0      0.0    45.14    35.21   3606.7    18.58    2.722      0.0    1.1467; 

 220     101.0      0.0    45.31    35.20   3584.2    18.69    2.734      0.0    1.1508; 

 221     101.0      0.0    45.47    35.19   3561.9    18.81    2.745      0.0    1.1549; 

 222     101.0      0.0    45.63    35.18   3539.5    18.93    2.756      0.0    1.1590; 

 223     101.1      0.0    45.79    35.17   3517.3    19.05    2.768      0.0    1.1631; 

 224     101.1      0.0    45.96    35.16   3495.1    19.17    2.779      0.0    1.1673; 

 225     101.1      0.0    46.12    35.15   3473.0    19.29    2.791      0.0    1.1715; 

 226     101.1      0.0    46.29    35.13   3450.9    19.42    2.803      0.0    1.1757; 

 227     101.1      0.0    46.46    35.12   3428.8    19.54    2.814      0.0    1.1800; 

 228     101.1      0.0    46.62    35.11   3406.8    19.67    2.826      0.0    1.1843; 

 229     101.1      0.0    46.79    35.10   3384.9    19.79    2.838      0.0    1.1885; 

 230     101.2      0.0    46.96    35.09   3363.2    19.92    2.850      0.0    1.1928; end overlap; 

 231     101.2      0.0    47.13    35.08   3341.8    20.05    2.862      0.0    1.1970; 

 232     101.2      0.0    47.29    35.07   3320.6    20.18    2.874      0.0    1.2012; 

 233     101.2      0.0    47.45    35.06   3299.6    20.31    2.887      0.0    1.2053; 

 234     101.2      0.0    47.61    35.05   3278.8    20.43    2.899      0.0    1.2094; 

 235     101.2      0.0    47.77    35.04   3258.2    20.56    2.911      0.0    1.2134; 

 236     101.3      0.0    47.93    35.03   3237.7    20.69    2.924      0.0    1.2174; 

 237     101.3      0.0    48.08    35.02   3217.5    20.82    2.936      0.0    1.2213; 

 238     101.3      0.0    48.23    35.00   3197.5    20.95    2.949      0.0    1.2252; 

 239     101.3      0.0    48.39    34.99   3177.6    21.08    2.962      0.0    1.2290; 

 240     101.3      0.0    48.53    34.98   3158.0    21.22    2.975      0.0    1.2327; 

 241     101.4      0.0    48.68    34.97   3138.4    21.35    2.988      0.0    1.2364; 

 242     101.4      0.0    48.82    34.96   3119.1    21.48    3.001      0.0    1.2401; 

 243     101.4      0.0    48.96    34.95   3099.9    21.61    3.014      0.0    1.2437; 

 244     101.4      0.0    49.10    34.95   3080.9    21.75    3.027      0.0    1.2472; 

 245     101.4      0.0    49.24    34.94   3062.1    21.88    3.040      0.0    1.2507; 

 246     101.5      0.0    49.37    34.93   3043.4    22.02    3.054      0.0    1.2541; 

 247     101.5      0.0    49.51    34.92   3024.8    22.15    3.068      0.0    1.2575; 

 248     101.5      0.0    49.64    34.91   3006.4    22.29    3.081      0.0    1.2608; 

 249     101.5      0.0    49.76    34.90   2988.1    22.42    3.095      0.0    1.2640; 

 250     101.5      0.0    49.89    34.89   2970.0    22.56    3.109      0.0    1.2672; 

 251     101.6      0.0    50.01    34.88   2951.9    22.70    3.124      0.0    1.2703; 

 252     101.6      0.0    50.13    34.87   2934.0    22.84    3.138      0.0    1.2734; 

 253     101.6      0.0    50.25    34.86   2916.2    22.97    3.152      0.0    1.2764; 

 254     101.6      0.0    50.37    34.85   2898.5    23.12    3.167      0.0    1.2794; 

 255     101.7      0.0    50.48    34.84   2881.0    23.26    3.182      0.0    1.2823; 

 256     101.7      0.0    50.60    34.83   2863.5    23.40    3.197      0.0    1.2851; 

 257     101.7      0.0    50.71    34.82   2846.1    23.54    3.212      0.0    1.2879; 

 258     101.7      0.0    50.81    34.82   2828.8    23.68    3.227      0.0    1.2907; 

 259     101.8      0.0    50.92    34.81   2811.6    23.83    3.242      0.0    1.2934; 

 260     101.8      0.0    51.02    34.80   2794.4    23.98    3.258      0.0    1.2960; 

 261     101.8      0.0    51.12    34.79   2777.4    24.12    3.274      0.0    1.2986; 

 262     101.9      0.0    51.22    34.78   2760.4    24.27    3.290      0.0    1.3011; 

 263     101.9      0.0    51.32    34.77   2743.4    24.42    3.306      0.0    1.3036; 

 264     101.9      0.0    51.42    34.76   2726.5    24.57    3.322      0.0    1.3060; 

 265     102.0      0.0    51.51    34.75   2709.6    24.73    3.339      0.0    1.3084; 

 266     102.0      0.0    51.61    34.75   2692.8    24.88    3.356      0.0    1.3108; 

 267     102.0      0.0    51.70    34.74   2676.0    25.04    3.373      0.0    1.3131; 

 268     102.1      0.0    51.79    34.73   2659.3    25.19    3.390      0.0    1.3154; 

 269     102.1      0.0    51.87    34.72   2642.5    25.35    3.407      0.0    1.3176; 

 270     102.1      0.0    51.96    34.71   2625.8    25.52    3.425      0.0    1.3198; 

 271     102.2      0.0    52.05    34.70   2609.0    25.68    3.443      0.0    1.3220; 

 272     102.2      0.0    52.13    34.69   2592.3    25.85    3.461      0.0    1.3242; 

 273     102.2      0.0    52.22    34.69   2575.5    26.01    3.479      0.0    1.3263; 
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 274     102.3      0.0    52.30    34.68   2558.7    26.18    3.498      0.0    1.3284; 

 275     102.3      0.0    52.38    34.67   2541.9    26.36    3.517      0.0    1.3305; 

 276     102.4      0.0    52.47    34.66   2525.1    26.53    3.536      0.0    1.3326; 

 277     102.4      0.0    52.55    34.65   2508.2    26.71    3.556      0.0    1.3347; 

 278     102.5      0.0    52.63    34.64   2491.2    26.89    3.575      0.0    1.3368; 

 279     102.5      0.0    52.71    34.63   2474.2    27.08    3.595      0.0    1.3389; 

 280     102.5      0.0    52.80    34.63   2457.1    27.27    3.616      0.0    1.3410; 

 281     102.6      0.0    52.88    34.62   2440.0    27.46    3.636      0.0    1.3431; 

 282     102.6      0.0    52.96    34.61   2422.7    27.66    3.657      0.0    1.3452; 

 283     102.7      0.0    53.05    34.60   2405.3    27.85    3.679      0.0    1.3474; 

 284     102.8      0.0    53.13    34.59   2387.8    28.06    3.701      0.0    1.3496; 

 285     102.8      0.0    53.22    34.58   2370.2    28.27    3.723      0.0    1.3518; 

 286     102.9      0.0    53.31    34.57   2352.5    28.48    3.745      0.0    1.3541; 

 287     102.9      0.0    53.40    34.56   2334.6    28.70    3.768      0.0    1.3564; 

 288     103.0      0.0    53.50    34.55   2316.6    28.92    3.791      0.0    1.3588; 

 289     103.0      0.0    53.59    34.54   2298.4    29.15    3.815      0.0    1.3613; 

 290     103.1      0.0    53.69    34.53   2280.1    29.38    3.839      0.0    1.3638; 

 291     103.2      0.0    53.80    34.52   2261.5    29.63    3.863      0.0    1.3664; 

 292     103.2      0.0    53.90    34.52   2242.8    29.87    3.888      0.0    1.3692; 

 293     103.3      0.0    54.02    34.51   2223.9    30.13    3.913      0.0    1.3720; 

 294     103.4      0.0    54.13    34.50   2204.7    30.39    3.939      0.0    1.3750; 

 295     103.5      0.0    54.25    34.49   2185.3    30.66    3.966      0.0    1.3780; 

 296     103.5      0.0    54.38    34.48   2165.7    30.94    3.992      0.0    1.3813; 

 297     103.6      0.0    54.51    34.47   2145.8    31.22    4.020      0.0    1.3846; 

 298     103.7      0.0    54.65    34.45   2125.7    31.52    4.048      0.0    1.3882; 

 299     103.8      0.0    54.80    34.44   2105.3    31.83    4.076      0.0    1.3919; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   1.2424 

Lmz(m):   1.2424 

forced entrain      1     0.0  -1.159   1.392   0.312 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

1:30:39 PM. amb fills: 4 
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Figure C.3.1: Plumes 18b solution of discharge plume trajectories for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

99.2 ft. at Xa = 2.803 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 4.076 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.3.2: Plumes 18b solution of vertical density profile for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.3.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 15 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. Effective dilution is Sa = 19.42 at the maximum rise of the plume at Xa = 

2.803 ft. from the point of discharge. As the plume begins to impact the bottom, the plume 

centerline is at a distance of Xb = 4.076 ft from the point of discharge, where the effective 

dilution reaches Sa = 31.83. 
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C.4: Plumes 18b Results for SJCOO discharges of 0 mgd Wastewater and 10 mgd Brine: 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW0mgd_b10mgd_D-1"  

memomemo 

SJCOO discharging 0 mgd wastewater and 10 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 1:47:00 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW0mgd_b10mgd_D-1.001.db; Diffuser table record 1: --------

-------------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  10.000  67.000  20.660 67000.0 

 

Simulation: 
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Froude No:    -5.593; Strat No:-1.57E-4; Spcg No:   14.39; k: 74358.5; eff den (sigmaT)  49.48870; eff vel     

0.744(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)        (in)    (psu)      (ppm)       ()          (ft)         (ft)       (m) 

   0     100.0 1.000E-5    3.050    67.00  67000.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.068    66.63  66237.3    1.012  0.00724      0.0   0.07791; 

   2     100.0      0.0    3.116    65.97  64908.9    1.032   0.0127      0.0   0.07915; 

   3     100.0      0.0    3.179    65.33  63607.8    1.053   0.0174      0.0   0.08075; 

   4     100.0      0.0    3.243    64.71  62333.3    1.075   0.0215      0.0   0.08238; 

   5     100.0      0.0    3.309    64.09  61084.8    1.097   0.0255      0.0   0.08405; 

   6     100.0      0.0    3.376    63.49  59861.9    1.119   0.0292      0.0   0.08575; 

   7     100.0      0.0    3.444    62.90  58664.0    1.142   0.0329      0.0   0.08748; 

   8     100.0      0.0    3.514    62.32  57490.5    1.165   0.0364      0.0   0.08925; 

   9     100.0      0.0    3.585    61.75  56340.9    1.189    0.040      0.0   0.09105; 

  10     100.0      0.0    3.657    61.20  55214.7    1.213   0.0435      0.0   0.09289; 

  11     100.0      0.0    3.731    60.65  54111.5    1.238   0.0471      0.0   0.09477; 

  12     100.0      0.0    3.806    60.12  53030.7    1.263   0.0507      0.0   0.09668; 

  13     100.0      0.0    3.883    59.59  51971.9    1.289   0.0543      0.0   0.09863; 

  14     100.0      0.0    3.961    59.08  50934.6    1.315   0.0579      0.0    0.1006; 

  15     100.0      0.0    4.041    58.57  49918.3    1.342   0.0616      0.0    0.1027; 

  16     100.0      0.0    4.123    58.08  48922.7    1.370   0.0653      0.0    0.1047; 

  17     100.0      0.0    4.206    57.59  47947.2    1.397   0.0691      0.0    0.1068; 

  18     100.0      0.0    4.291    57.12  46991.6    1.426   0.0729      0.0    0.1090; 

  19     100.0      0.0    4.377    56.65  46055.2    1.455   0.0768      0.0    0.1112; 

  20     100.0      0.0    4.466    56.20  45137.8    1.484   0.0808      0.0    0.1134; 

  21     100.0      0.0    4.556    55.75  44239.0    1.515   0.0848      0.0    0.1157; 

  22     100.0      0.0    4.647    55.31  43358.3    1.545   0.0889      0.0    0.1180; 

  23     100.0      0.0    4.741    54.88  42495.4    1.577    0.093      0.0    0.1204; 

  24     100.0      0.0    4.837    54.46  41649.9    1.609   0.0973      0.0    0.1228; 

  25     100.0      0.0    4.934    54.04  40821.5    1.641    0.102      0.0    0.1253; 

  26     100.0      0.0    5.033    53.64  40009.7    1.675    0.106      0.0    0.1278; 

  27     100.0      0.0    5.135    53.24  39214.4    1.709    0.110      0.0    0.1304; 

  28     100.0      0.0    5.238    52.85  38435.0    1.743    0.115      0.0    0.1330; 

  29     100.0      0.0    5.343    52.47  37671.4    1.779    0.119      0.0    0.1357; 

  30     100.0      0.0    5.451    52.09  36923.1    1.815    0.124      0.0    0.1385; 

  31     100.0      0.0    5.561    51.73  36189.8    1.851    0.129      0.0    0.1412; 

  32     100.0      0.0    5.673    51.37  35471.3    1.889    0.134      0.0    0.1441; 

  33     100.0      0.0    5.787    51.01  34767.2    1.927    0.139      0.0    0.1470; 

  34     100.0      0.0    5.903    50.67  34077.3    1.966    0.144      0.0    0.1499; 

  35     100.0      0.0    6.022    50.33  33401.2    2.006    0.149      0.0    0.1529; 

  36     100.0      0.0    6.143    50.00  32738.7    2.047    0.154      0.0    0.1560; 

  37     100.0      0.0    6.266    49.67  32089.5    2.088    0.159      0.0    0.1592; 

  38     100.0      0.0    6.392    49.35  31453.3    2.130    0.165      0.0    0.1624; 

  39     100.0      0.0    6.520    49.04  30829.8    2.173    0.170      0.0    0.1656; 

  40     100.0      0.0    6.651    48.73  30218.8    2.217    0.176      0.0    0.1689; 

  41     100.0      0.0    6.785    48.43  29620.0    2.262    0.181      0.0    0.1723; 

  42     100.0      0.0    6.921    48.13  29033.3    2.308    0.187      0.0    0.1758; 

  43     100.0      0.0    7.060    47.84  28458.2    2.354    0.193      0.0    0.1793; 

  44     100.0      0.0    7.202    47.56  27894.7    2.402    0.199      0.0    0.1829; 

  45     100.0      0.0    7.346    47.28  27342.4    2.450    0.205      0.0    0.1866; 

  46     100.0      0.0    7.494    47.01  26801.2    2.500    0.211      0.0    0.1903; 

  47     100.0      0.0    7.644    46.74  26270.8    2.550    0.217      0.0    0.1942; 

  48     100.0      0.0    7.797    46.48  25750.9    2.602    0.224      0.0    0.1980; 

  49     100.0      0.0    7.953    46.22  25241.5    2.654    0.230      0.0    0.2020; 

  50     100.0      0.0    8.113    45.97  24742.2    2.708    0.237      0.0    0.2061; 
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  51     100.0      0.0    8.275    45.72  24252.8    2.763    0.244      0.0    0.2102; 

  52     100.0      0.0    8.441    45.48  23773.3    2.818    0.251      0.0    0.2144; 

  53     100.0      0.0    8.610    45.24  23303.3    2.875    0.258      0.0    0.2187; 

  54     100.0      0.0    8.782    45.01  22842.6    2.933    0.265      0.0    0.2231; 

  55     100.0      0.0    8.958    44.78  22391.1    2.992    0.272      0.0    0.2275; 

  56     100.0      0.0    9.137    44.56  21948.7    3.053    0.279      0.0    0.2321; 

  57     100.0      0.0    9.319    44.34  21515.0    3.114    0.287      0.0    0.2367; 

  58     100.0      0.0    9.505    44.12  21089.9    3.177    0.295      0.0    0.2414; 

  59     100.0      0.0    9.695    43.91  20673.4    3.241    0.303      0.0    0.2463; 

  60     100.0      0.0    9.889    43.70  20265.1    3.306    0.310      0.0    0.2512; 

  61     100.0      0.0    10.09    43.50  19864.9    3.373    0.319      0.0    0.2562; 

  62     100.0      0.0    10.29    43.30  19472.7    3.441    0.327      0.0    0.2613; 

  63     100.0      0.0    10.49    43.11  19088.2    3.510    0.335      0.0    0.2665; 

  64     100.0      0.0    10.70    42.92  18711.5    3.581    0.344      0.0    0.2718; 

  65     100.0      0.0    10.91    42.73  18342.2    3.653    0.353      0.0    0.2772; 

  66     100.0      0.0    11.13    42.55  17980.2    3.726    0.362      0.0    0.2827; 

  67     100.0      0.0    11.35    42.37  17625.4    3.801    0.371      0.0    0.2883; 

  68     100.0      0.0    11.58    42.19  17277.7    3.878    0.380      0.0    0.2940; 

  69     100.0      0.0    11.81    42.02  16936.8    3.956    0.389      0.0    0.2998; 

  70     100.0      0.0    12.04    41.85  16602.8    4.035    0.399      0.0    0.3058; 

  71     100.0      0.0    12.28    41.68  16276.6    4.116    0.409      0.0    0.3118; 

  72     100.0      0.0    12.51    41.52  15967.8    4.196    0.418      0.0    0.3178; 

  73     100.0      0.0    12.75    41.37  15667.2    4.276    0.428      0.0    0.3238; 

  74     100.0      0.0    12.99    41.22  15374.5    4.358    0.437      0.0    0.3299; 

  75     100.0      0.0    13.23    41.08  15089.3    4.440    0.446      0.0    0.3360; 

  76     100.0      0.0    13.47    40.94  14811.3    4.524    0.455      0.0    0.3422; 

  77     100.0      0.0    13.72    40.80  14540.4    4.608    0.464      0.0    0.3485; 

  78     100.0      0.0    13.97    40.66  14276.2    4.693    0.473      0.0    0.3548; 

  79     100.0      0.0    14.22    40.53  14018.5    4.779    0.481      0.0    0.3611; 

  80     100.0      0.0    14.47    40.40  13767.1    4.867    0.490      0.0    0.3676; 

  81     100.0      0.0    14.73    40.28  13521.7    4.955    0.498      0.0    0.3741; 

  82     100.0      0.0    14.99    40.16  13282.2    5.044    0.506      0.0    0.3807; 

  83     100.0      0.0    15.25    40.04  13048.4    5.135    0.514      0.0    0.3873; 

  84     100.0      0.0    15.51    39.92  12820.1    5.226    0.522      0.0    0.3941; 

  85     100.0      0.0    15.78    39.81  12597.1    5.319    0.530      0.0    0.4009; 

  86     100.0      0.0    16.05    39.70  12379.2    5.412    0.537      0.0    0.4077; 

  87     100.0      0.0    16.32    39.59  12166.3    5.507    0.545      0.0    0.4146; 

  88     100.0      0.0    16.60    39.48  11958.2    5.603    0.552      0.0    0.4216; 

  89     100.0      0.0    16.88    39.38  11754.8    5.700    0.560      0.0    0.4287; 

  90     100.0      0.0    17.16    39.28  11556.0    5.798    0.567      0.0    0.4359; 

  91     100.1      0.0    17.44    39.18  11361.6    5.897    0.574      0.0    0.4431; 

  92     100.1      0.0    17.73    39.08  11171.4    5.997    0.581      0.0    0.4504; 

  93     100.1      0.0    18.02    38.99  10990.6    6.096    0.588      0.0    0.4576; begin overlap; 

  94     100.1      0.0    18.30    38.90  10818.5    6.193    0.594      0.0    0.4647; 

  95     100.1      0.0    18.57    38.82  10654.5    6.288    0.601      0.0    0.4717; 

  96     100.1      0.0    18.84    38.74  10497.9    6.382    0.608      0.0    0.4785; 

  97     100.1      0.0    19.10    38.66  10348.1    6.475    0.614      0.0    0.4852; 

  98     100.1      0.0    19.36    38.59  10204.7    6.566    0.621      0.0    0.4918; 

  99     100.1      0.0    19.62    38.52  10067.1    6.655    0.627      0.0    0.4983; 

 100     100.1      0.0    19.87    38.45   9934.9    6.744    0.633      0.0    0.5047; 

 101     100.1      0.0    20.12    38.39   9807.8    6.831    0.640      0.0    0.5109; 

 102     100.1      0.0    20.36    38.32   9685.5    6.918    0.646      0.0    0.5171; 

 103     100.1      0.0    20.60    38.26   9567.5    7.003    0.652      0.0    0.5232; 

 104     100.1      0.0    20.83    38.21   9453.8    7.087    0.658      0.0    0.5291; 

 105     100.1      0.0    21.06    38.15   9343.9    7.170    0.664      0.0    0.5350; 

 106     100.1      0.0    21.29    38.10   9237.7    7.253    0.670      0.0    0.5408; 
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 107     100.1      0.0    21.52    38.04   9134.9    7.334    0.676      0.0    0.5465; 

 108     100.1      0.0    21.74    37.99   9035.4    7.415    0.682      0.0    0.5522; 

 109     100.1      0.0    21.96    37.94   8939.0    7.495    0.688      0.0    0.5578; 

 110     100.1      0.0    22.17    37.90   8845.5    7.574    0.694      0.0    0.5632; 

 111     100.1      0.0    22.39    37.85   8754.7    7.653    0.699      0.0    0.5687; 

 112     100.1      0.0    22.60    37.80   8666.6    7.731    0.705      0.0    0.5740; 

 113     100.1      0.0    22.81    37.76   8580.9    7.808    0.711      0.0    0.5793; 

 114     100.1      0.0    23.01    37.72   8497.6    7.885    0.716      0.0    0.5845; 

 115     100.1      0.0    23.22    37.68   8416.5    7.961    0.722      0.0    0.5897; 

 116     100.1      0.0    23.42    37.64   8337.5    8.036    0.728      0.0    0.5948; 

 117     100.1      0.0    23.61    37.60   8260.6    8.111    0.733      0.0    0.5998; 

 118     100.1      0.0    23.81    37.56   8185.6    8.185    0.739      0.0    0.6048; 

 119     100.1      0.0    24.00    37.52   8112.5    8.259    0.744      0.0    0.6097; 

 120     100.1      0.0    24.19    37.48   8041.1    8.332    0.750      0.0    0.6145; 

 121     100.1      0.0    24.38    37.45   7971.5    8.405    0.755      0.0    0.6193; 

 122     100.1      0.0    24.57    37.41   7903.4    8.477    0.760      0.0    0.6241; 

 123     100.1      0.0    24.76    37.38   7836.9    8.549    0.766      0.0    0.6288; 

 124     100.1      0.0    24.94    37.35   7771.9    8.621    0.771      0.0    0.6335; 

 125     100.1      0.0    25.12    37.31   7708.3    8.692    0.777      0.0    0.6381; 

 126     100.1      0.0    25.30    37.28   7646.0    8.763    0.782      0.0    0.6426; 

 127     100.1      0.0    25.48    37.25   7585.1    8.833    0.787      0.0    0.6471; 

 128     100.1      0.0    25.65    37.22   7525.5    8.903    0.792      0.0    0.6516; 

 129     100.1      0.0    25.83    37.19   7467.0    8.973    0.798      0.0    0.6560; 

 130     100.1      0.0    26.00    37.16   7409.7    9.042    0.803      0.0    0.6604; 

 131     100.1      0.0    26.17    37.13   7353.6    9.111    0.808      0.0    0.6647; 

 132     100.1      0.0    26.34    37.10   7298.5    9.180    0.813      0.0    0.6690; 

 133     100.1      0.0    26.51    37.08   7244.5    9.248    0.819      0.0    0.6732; 

 134     100.1      0.0    26.67    37.05   7191.5    9.317    0.824      0.0    0.6774; 

 135     100.1      0.0    26.83    37.02   7139.4    9.384    0.829      0.0    0.6816; 

 136     100.1      0.0    27.00    37.00   7088.3    9.452    0.834      0.0    0.6857; 

 137     100.1      0.0    27.16    36.97   7038.1    9.520    0.839      0.0    0.6898; 

 138     100.1      0.0    27.32    36.95   6988.8    9.587    0.844      0.0    0.6939; 

 139     100.1      0.0    27.47    36.92   6940.3    9.654    0.849      0.0    0.6979; 

 140     100.2      0.0    27.63    36.90   6892.6    9.721    0.855      0.0    0.7018; 

 141     100.2      0.0    27.79    36.87   6845.7    9.787    0.860      0.0    0.7058; 

 142     100.2      0.0    27.94    36.85   6799.6    9.854    0.865      0.0    0.7097; 

 143     100.2      0.0    28.09    36.83   6754.2    9.920    0.870      0.0    0.7135; 

 144     100.2      0.0    28.24    36.80   6709.6    9.986    0.875      0.0    0.7174; 

 145     100.2      0.0    28.39    36.78   6665.6    10.05    0.880      0.0    0.7212; 

 146     100.2      0.0    28.54    36.76   6622.3    10.12    0.885      0.0    0.7249; 

 147     100.2      0.0    28.69    36.74   6579.6    10.18    0.890      0.0    0.7286; 

 148     100.2      0.0    28.83    36.72   6537.6    10.25    0.895      0.0    0.7323; 

 149     100.2      0.0    28.98    36.69   6496.2    10.31    0.900      0.0    0.7360; 

 150     100.2      0.0    29.12    36.67   6455.4    10.38    0.905      0.0    0.7396; 

 151     100.2      0.0    29.26    36.65   6415.1    10.44    0.910      0.0    0.7432; 

 152     100.2      0.0    29.40    36.63   6375.5    10.51    0.915      0.0    0.7468; 

 153     100.2      0.0    29.54    36.61   6336.3    10.57    0.920      0.0    0.7503; 

 154     100.2      0.0    29.68    36.59   6297.7    10.64    0.925      0.0    0.7538; 

 155     100.2      0.0    29.81    36.57   6259.6    10.70    0.930      0.0    0.7573; 

 156     100.2      0.0    29.95    36.55   6222.0    10.77    0.935      0.0    0.7607; 

 157     100.2      0.0    30.08    36.54   6184.9    10.83    0.940      0.0    0.7642; 

 158     100.2      0.0    30.22    36.52   6148.2    10.90    0.945      0.0    0.7675; 

 159     100.2      0.0    30.35    36.50   6112.1    10.96    0.950      0.0    0.7709; 

 160     100.2      0.0    30.48    36.48   6076.3    11.03    0.956      0.0    0.7742; 

 161     100.2      0.0    30.61    36.46   6041.0    11.09    0.961      0.0    0.7775; 

 162     100.2      0.0    30.74    36.44   6006.1    11.16    0.966      0.0    0.7808; 
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 163     100.2      0.0    30.87    36.43   5971.6    11.22    0.971      0.0    0.7841; 

 164     100.2      0.0    30.99    36.41   5937.5    11.28    0.976      0.0    0.7873; 

 165     100.2      0.0    31.12    36.39   5903.8    11.35    0.981      0.0    0.7905; 

 166     100.2      0.0    31.25    36.37   5870.5    11.41    0.986      0.0    0.7936; 

 167     100.2      0.0    31.37    36.36   5837.5    11.48    0.991      0.0    0.7968; 

 168     100.2      0.0    31.49    36.34   5804.9    11.54    0.996      0.0    0.7999; 

 169     100.2      0.0    31.61    36.32   5772.6    11.61    1.001      0.0    0.8030; 

 170     100.2      0.0    31.73    36.31   5740.7    11.67    1.006      0.0    0.8060; 

 171     100.2      0.0    31.85    36.29   5709.1    11.74    1.011      0.0    0.8091; 

 172     100.3      0.0    31.97    36.28   5677.9    11.80    1.016      0.0    0.8121; 

 173     100.3      0.0    32.09    36.26   5646.9    11.86    1.021      0.0    0.8151; 

 174     100.3      0.0    32.21    36.24   5616.2    11.93    1.026      0.0    0.8180; 

 175     100.3      0.0    32.32    36.23   5585.9    11.99    1.032      0.0    0.8210; 

 176     100.3      0.0    32.44    36.21   5555.8    12.06    1.037      0.0    0.8239; 

 177     100.3      0.0    32.55    36.20   5526.0    12.12    1.042      0.0    0.8268; 

 178     100.3      0.0    32.66    36.18   5496.5    12.19    1.047      0.0    0.8296; 

 179     100.3      0.0    32.78    36.17   5467.3    12.25    1.052      0.0    0.8325; 

 180     100.3      0.0    32.89    36.15   5438.3    12.32    1.057      0.0    0.8353; 

 181     100.3      0.0    33.00    36.14   5409.5    12.39    1.063      0.0    0.8381; 

 182     100.3      0.0    33.11    36.12   5381.0    12.45    1.068      0.0    0.8409; 

 183     100.3      0.0    33.21    36.11   5352.8    12.52    1.073      0.0    0.8437; 

 184     100.3      0.0    33.32    36.09   5324.8    12.58    1.078      0.0    0.8464; 

 185     100.3      0.0    33.43    36.08   5297.0    12.65    1.084      0.0    0.8491; 

 186     100.3      0.0    33.53    36.07   5269.4    12.71    1.089      0.0    0.8518; 

 187     100.3      0.0    33.64    36.05   5242.0    12.78    1.094      0.0    0.8545; 

 188     100.3      0.0    33.74    36.04   5214.9    12.85    1.099      0.0    0.8571; 

 189     100.3      0.0    33.85    36.02   5187.9    12.91    1.105      0.0    0.8597; 

 190     100.3      0.0    33.95    36.01   5161.2    12.98    1.110      0.0    0.8623; 

 191     100.3      0.0    34.05    36.00   5134.6    13.05    1.115      0.0    0.8649; 

 192     100.3      0.0    34.15    35.98   5108.3    13.12    1.121      0.0    0.8675; 

 193     100.3      0.0    34.25    35.97   5082.1    13.18    1.126      0.0    0.8700; 

 194     100.3      0.0    34.35    35.96   5056.1    13.25    1.132      0.0    0.8726; 

 195     100.4      0.0    34.45    35.94   5030.3    13.32    1.137      0.0    0.8751; 

 196     100.4      0.0    34.55    35.93   5004.6    13.39    1.142      0.0    0.8776; 

 197     100.4      0.0    34.65    35.92   4979.1    13.46    1.148      0.0    0.8801; 

 198     100.4      0.0    34.74    35.90   4953.8    13.53    1.153      0.0    0.8825; 

 199     100.4      0.0    34.84    35.89   4928.6    13.59    1.159      0.0    0.8849; 

 200     100.4      0.0    34.94    35.88   4903.5    13.66    1.165      0.0    0.8874; 

 201     100.4      0.0    35.03    35.87   4878.6    13.73    1.170      0.0    0.8898; 

 202     100.4      0.0    35.12    35.85   4853.9    13.80    1.176      0.0    0.8921; 

 203     100.4      0.0    35.22    35.84   4829.2    13.87    1.181      0.0    0.8945; 

 204     100.4      0.0    35.31    35.83   4804.7    13.94    1.187      0.0    0.8969; 

 205     100.4      0.0    35.40    35.82   4780.4    14.02    1.193      0.0    0.8992; 

 206     100.4      0.0    35.49    35.80   4756.1    14.09    1.198      0.0    0.9015; 

 207     100.4      0.0    35.58    35.79   4732.0    14.16    1.204      0.0    0.9038; 

 208     100.4      0.0    35.67    35.78   4708.0    14.23    1.210      0.0    0.9061; 

 209     100.4      0.0    35.76    35.77   4684.1    14.30    1.216      0.0    0.9084; 

 210     100.4      0.0    35.85    35.75   4660.2    14.38    1.221      0.0    0.9106; 

 211     100.4      0.0    35.94    35.74   4636.5    14.45    1.227      0.0    0.9129; 

 212     100.4      0.0    36.03    35.73   4612.9    14.52    1.233      0.0    0.9151; 

 213     100.5      0.0    36.12    35.72   4589.4    14.60    1.239      0.0    0.9173; 

 214     100.5      0.0    36.20    35.71   4566.0    14.67    1.245      0.0    0.9195; 

 215     100.5      0.0    36.29    35.69   4542.6    14.75    1.251      0.0    0.9217; 

 216     100.5      0.0    36.37    35.68   4519.4    14.83    1.257      0.0    0.9239; 

 217     100.5      0.0    36.46    35.67   4496.2    14.90    1.263      0.0    0.9261; 

 218     100.5      0.0    36.54    35.66   4473.1    14.98    1.269      0.0    0.9282; 
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 219     100.5      0.0    36.63    35.65   4450.0    15.06    1.275      0.0    0.9304; 

 220     100.5      0.0    36.71    35.64   4427.0    15.13    1.282      0.0    0.9325; 

 221     100.5      0.0    36.80    35.62   4404.1    15.21    1.288      0.0    0.9346; 

 222     100.5      0.0    36.88    35.61   4381.2    15.29    1.294      0.0    0.9368; 

 223     100.5      0.0    36.96    35.60   4358.4    15.37    1.300      0.0    0.9389; 

 224     100.5      0.0    37.05    35.59   4335.6    15.45    1.307      0.0    0.9410; 

 225     100.5      0.0    37.13    35.58   4312.8    15.53    1.313      0.0    0.9431; 

 226     100.6      0.0    37.21    35.56   4290.1    15.62    1.319      0.0    0.9452; 

 227     100.6      0.0    37.29    35.55   4267.5    15.70    1.326      0.0    0.9472; 

 228     100.6      0.0    37.37    35.54   4244.8    15.78    1.332      0.0    0.9493; 

 229     100.6      0.0    37.46    35.53   4222.2    15.87    1.339      0.0    0.9514; 

 230     100.6      0.0    37.54    35.52   4199.6    15.95    1.346      0.0    0.9535; 

 231     100.6      0.0    37.62    35.51   4177.0    16.04    1.352      0.0    0.9555; 

 232     100.6      0.0    37.70    35.50   4154.5    16.13    1.359      0.0    0.9576; 

 233     100.6      0.0    37.78    35.48   4131.9    16.22    1.366      0.0    0.9597; 

 234     100.6      0.0    37.86    35.47   4109.3    16.30    1.372      0.0    0.9617; 

 235     100.6      0.0    37.94    35.46   4086.8    16.39    1.379      0.0    0.9638; 

 236     100.6      0.0    38.03    35.45   4064.2    16.49    1.386      0.0    0.9659; 

 237     100.6      0.0    38.11    35.44   4041.6    16.58    1.393      0.0    0.9679; 

 238     100.7      0.0    38.19    35.43   4019.0    16.67    1.400      0.0    0.9700; 

 239     100.7      0.0    38.27    35.41   3996.3    16.77    1.407      0.0    0.9721; 

 240     100.7      0.0    38.35    35.40   3973.7    16.86    1.414      0.0    0.9742; 

 241     100.7      0.0    38.44    35.39   3951.0    16.96    1.422      0.0    0.9763; 

 242     100.7      0.0    38.52    35.38   3928.2    17.06    1.429      0.0    0.9784; 

 243     100.7      0.0    38.60    35.37   3905.5    17.16    1.436      0.0    0.9805; 

 244     100.7      0.0    38.69    35.36   3882.6    17.26    1.444      0.0    0.9826; 

 245     100.7      0.0    38.77    35.34   3859.7    17.36    1.451      0.0    0.9848; 

 246     100.7      0.0    38.86    35.33   3836.8    17.46    1.459      0.0    0.9869; 

 247     100.8      0.0    38.94    35.32   3813.8    17.57    1.466      0.0    0.9891; 

 248     100.8      0.0    39.03    35.31   3790.7    17.67    1.474      0.0    0.9913; 

 249     100.8      0.0    39.11    35.30   3767.5    17.78    1.482      0.0    0.9935; 

 250     100.8      0.0    39.20    35.29   3744.2    17.89    1.489      0.0    0.9957; 

 251     100.8      0.0    39.29    35.27   3720.9    18.01    1.497      0.0    0.9980; 

 252     100.8      0.0    39.38    35.26   3697.4    18.12    1.505      0.0    1.0003; 

 253     100.8      0.0    39.47    35.25   3673.8    18.24    1.513      0.0    1.0026; 

 254     100.8      0.0    39.57    35.24   3650.1    18.36    1.521      0.0    1.0050; 

 255     100.9      0.0    39.66    35.22   3626.3    18.48    1.530      0.0    1.0074; 

 256     100.9      0.0    39.76    35.21   3602.4    18.60    1.538      0.0    1.0098; 

 257     100.9      0.0    39.85    35.20   3578.6    18.72    1.546      0.0    1.0122; 

 258     100.9      0.0    39.94    35.19   3555.1    18.85    1.555      0.0    1.0146; end overlap; 

 259     100.9      0.0    40.04    35.18   3531.8    18.97    1.563      0.0    1.0169; 

 260     100.9      0.0    40.12    35.16   3508.7    19.10    1.572      0.0    1.0191; 

 261     101.0      0.0    40.21    35.15   3485.8    19.22    1.581      0.0    1.0213; 

 262     101.0      0.0    40.29    35.14   3463.1    19.35    1.589      0.0    1.0234; 

 263     101.0      0.0    40.37    35.13   3440.6    19.47    1.598      0.0    1.0255; 

 264     101.0      0.0    40.45    35.12   3418.3    19.60    1.607      0.0    1.0275; 

 265     101.0      0.0    40.53    35.11   3396.1    19.73    1.617      0.0    1.0294; 

 266     101.0      0.0    40.60    35.10   3374.1    19.86    1.626      0.0    1.0313; 

 267     101.1      0.0    40.67    35.08   3352.3    19.99    1.635      0.0    1.0331; 

 268     101.1      0.0    40.74    35.07   3330.5    20.12    1.645      0.0    1.0349; 

 269     101.1      0.0    40.81    35.06   3308.9    20.25    1.654      0.0    1.0366; 

 270     101.1      0.0    40.88    35.05   3287.4    20.38    1.664      0.0    1.0383; 

 271     101.1      0.0    40.94    35.04   3266.0    20.51    1.674      0.0    1.0399; 

 272     101.2      0.0    41.00    35.03   3244.7    20.65    1.684      0.0    1.0415; 

 273     101.2      0.0    41.06    35.02   3223.5    20.79    1.694      0.0    1.0430; 

 274     101.2      0.0    41.12    35.01   3202.3    20.92    1.704      0.0    1.0445; 
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 275     101.2      0.0    41.18    35.00   3181.2    21.06    1.715      0.0    1.0459; 

 276     101.2      0.0    41.23    34.99   3160.1    21.20    1.725      0.0    1.0473; 

 277     101.3      0.0    41.29    34.97   3139.0    21.34    1.736      0.0    1.0487; 

 278     101.3      0.0    41.34    34.96   3118.0    21.49    1.747      0.0    1.0501; 

 279     101.3      0.0    41.39    34.95   3096.9    21.63    1.758      0.0    1.0514; 

 280     101.3      0.0    41.45    34.94   3075.9    21.78    1.769      0.0    1.0527; 

 281     101.4      0.0    41.50    34.93   3054.8    21.93    1.780      0.0    1.0540; 

 282     101.4      0.0    41.55    34.92   3033.7    22.09    1.792      0.0    1.0553; 

 283     101.4      0.0    41.60    34.91   3012.5    22.24    1.804      0.0    1.0565; 

 284     101.5      0.0    41.64    34.90   2991.3    22.40    1.816      0.0    1.0578; 

 285     101.5      0.0    41.69    34.89   2969.9    22.56    1.828      0.0    1.0590; 

 286     101.5      0.0    41.74    34.88   2948.5    22.72    1.840      0.0    1.0603; 

 287     101.6      0.0    41.79    34.87   2927.0    22.89    1.853      0.0    1.0615; 

 288     101.6      0.0    41.84    34.85   2905.4    23.06    1.866      0.0    1.0628; 

 289     101.6      0.0    41.89    34.84   2883.6    23.23    1.879      0.0    1.0640; 

 290     101.7      0.0    41.94    34.83   2861.7    23.41    1.892      0.0    1.0653; 

 291     101.7      0.0    41.99    34.82   2839.6    23.60    1.905      0.0    1.0666; 

 292     101.7      0.0    42.05    34.81   2817.3    23.78    1.919      0.0    1.0680; 

 293     101.8      0.0    42.10    34.80   2794.8    23.97    1.933      0.0    1.0694; 

 294     101.8      0.0    42.16    34.79   2772.1    24.17    1.947      0.0    1.0708; 

 295     101.8      0.0    42.22    34.77   2749.1    24.37    1.962      0.0    1.0723; 

 296     101.9      0.0    42.28    34.76   2725.9    24.58    1.977      0.0    1.0739; 

 297     101.9      0.0    42.34    34.75   2702.4    24.79    1.992      0.0    1.0755; 

 298     102.0      0.0    42.41    34.74   2678.6    25.01    2.007      0.0    1.0772; 

 299     102.0      0.0    42.48    34.73   2654.5    25.24    2.023      0.0    1.0790; 

 300     102.1      0.0    42.55    34.71   2630.1    25.47    2.039      0.0    1.0809; 

 301     102.1      0.0    42.63    34.70   2605.3    25.72    2.055      0.0    1.0828; 

 302     102.2      0.0    42.71    34.69   2580.1    25.97    2.072      0.0    1.0849; 

 303     102.2      0.0    42.80    34.68   2554.6    26.23    2.089      0.0    1.0872; 

 304     102.3      0.0    42.90    34.66   2528.6    26.50    2.106      0.0    1.0896; 

 305     102.4      0.0    43.00    34.65   2502.3    26.78    2.124      0.0    1.0921; 

 306     102.4      0.0    43.10    34.63   2475.4    27.07    2.142      0.0    1.0948; 

 307     102.5      0.0    43.21    34.62   2448.1    27.37    2.161      0.0    1.0977; 

 308     102.6      0.0    43.34    34.61   2420.3    27.68    2.180      0.0    1.1007; 

 309     102.6      0.0    43.47    34.59   2392.0    28.01    2.199      0.0    1.1040; 

 310     102.7      0.0    43.60    34.58   2363.1    28.35    2.219      0.0    1.1075; 

 311     102.8      0.0    43.75    34.56   2333.7    28.71    2.239      0.0    1.1113; 

 312     102.9      0.0    43.91    34.55   2303.7    29.08    2.260      0.0    1.1153; merging; 

 313     102.9      0.0    44.08    34.53   2273.5    29.47    2.281      0.0    1.1196; 

 314     103.0      0.0    44.25    34.52   2243.2    29.87    2.303      0.0    1.1240; 

 315     103.1      0.0    44.43    34.50   2212.7    30.28    2.325      0.0    1.1285; 

 316     103.2      0.0    44.62    34.48   2181.8    30.71    2.348      0.0    1.1333; 

 317     103.3      0.0    44.82    34.47   2150.4    31.16    2.372      0.0    1.1383; 

 318     103.4      0.0    45.02    34.45   2118.6    31.62    2.396      0.0    1.1436; 

 319     103.5      0.0    45.25    34.43   2086.3    32.11    2.420      0.0    1.1493; 

 320     103.7      0.0    45.48    34.42   2053.5    32.63    2.446      0.0    1.1553; 

 321     103.8      0.0    45.74    34.40   2020.1    33.17    2.472      0.0    1.1618; 

 322     103.9      0.0    46.01    34.38   1986.2    33.73    2.499      0.0    1.1686; 

 323     104.0      0.0    46.30    34.37   1951.7    34.33    2.526      0.0    1.1760; 

 324     104.2      0.0    46.61    34.35   1916.5    34.96    2.555      0.0    1.1839; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   0.7787 

Lmz(m):   0.7787 

forced entrain      1     0.0  -1.278   1.184   0.198 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

1:47:00 PM. amb fills: 4 
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Figure C.4.1: Plumes 18b solution of discharge plume trajectories for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 10 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

99.2 ft. at Xa = 1.704 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 2.555 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.4.2: Plumes 18b solution of vertical density profile for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 10 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.4.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 10 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. Effective dilution is Sa = 20.92 at the maximum rise of the plume at Xa = 

1.704 ft. from the point of discharge. As the plume begins to impact the bottom, the plume 

centerline is at a distance of Xb = 2.55 ft from the point of discharge, where the effective dilution 

reaches Sa = 34.96. 
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C.5: Plumes 18b Results for SJCOO discharges of 0 mgd Wastewater and 5 mgd Brine: 

 
Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW0mgd_b5mgd_D-1"  

memo 

SJCOO discharging 0 mgd wastewater and 5 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 2:07:00 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW0mgd_b5mgd_D-1.001.db; Diffuser table record 1: ---------

------------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  5.0000  67.000  20.660 67000.0 
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Simulation: 

Froude No:    -2.796; Strat No:-1.57E-4; Spcg No:   14.39; k: 37179.3; eff den (sigmaT)  49.48870; eff vel     

0.372(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)         ()         (ft)        (ft)       (m) 

   0     100.0 1.000E-5    3.050    67.00  67000.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.059    66.81  66616.5    1.006  0.00364      0.0   0.07769; 

   2     100.0      0.0    3.099    66.16  65280.3    1.026  0.00565      0.0    0.0787; 

   3     100.0      0.0    3.161    65.51  63971.6    1.047  0.00684      0.0    0.0803; 

   4     100.0      0.0    3.225    64.88  62689.6    1.069  0.00758      0.0   0.08192; 

   5     100.0      0.0    3.290    64.26  61433.9    1.091  0.00804      0.0   0.08358; 

   6     100.0      0.0    3.357    63.66  60203.8    1.113  0.00834      0.0   0.08527; 

   7     100.0      0.0    3.425    63.06  58998.9    1.136  0.00853      0.0   0.08699; 

   8     100.0      0.0    3.494    62.48  57818.6    1.159  0.00865      0.0   0.08875; 

   9     100.0      0.0    3.565    61.91  56662.3    1.182  0.00873      0.0   0.09054; 

  10     100.0      0.0    3.637    61.35  55529.6    1.207  0.00879      0.0   0.09237; 

  11     100.0      0.0    3.710    60.80  54420.0    1.231  0.00882      0.0   0.09423; 

  12     100.0      0.0    3.785    60.26  53332.9    1.256  0.00884      0.0   0.09614; 

  13     100.0      0.0    3.861    59.74  52267.9    1.282  0.00885      0.0   0.09808; 

  14     100.0      0.0    3.939    59.22  51224.6    1.308  0.00886      0.0    0.1001; 

  15     100.0      0.0    4.019    58.71  50202.5    1.335  0.00887      0.0    0.1021; 

  16     100.0      0.0    4.100    58.22  49201.1    1.362  0.00887      0.0    0.1041; 

  17     100.0      0.0    4.183    57.73  48220.0    1.389  0.00888      0.0    0.1062; 

  18     100.0      0.0    4.267    57.25  47258.8    1.418  0.00888      0.0    0.1084; 

  19     100.0      0.0    4.353    56.78  46317.0    1.447  0.00888      0.0    0.1106; 

  20     100.0      0.0    4.441    56.32  45394.3    1.476  0.00888      0.0    0.1128; 

  21     100.0      0.0    4.530    55.87  44490.3    1.506  0.00888      0.0    0.1151; 

  22     100.0      0.0    4.622    55.43  43604.5    1.537  0.00888      0.0    0.1174; 

  23     100.0      0.0    4.715    55.00  42736.7    1.568  0.00888      0.0    0.1198; 

  24     100.0      0.0    4.810    54.57  41886.3    1.600  0.00888      0.0    0.1222; 

  25     100.0      0.0    4.907    54.16  41053.1    1.632  0.00888      0.0    0.1246; 

  26     100.0      0.0    5.005    53.75  40236.7    1.665  0.00888      0.0    0.1271; 

  27     100.0      0.0    5.106    53.35  39436.8    1.699  0.00888      0.0    0.1297; 

  28     100.0      0.0    5.209    52.96  38653.0    1.733  0.00888      0.0    0.1323; 

  29     100.0      0.0    5.314    52.58  37884.9    1.769  0.00888      0.0    0.1350; 

  30     100.0      0.0    5.421    52.20  37132.3    1.804  0.00888      0.0    0.1377; 

  31     100.0      0.0    5.530    51.83  36394.9    1.841   0.0317      0.0    0.1405; 

  32     100.0      0.0    5.618    51.61  35964.4    1.863   0.0371      0.0    0.1427; 

  33     100.0      0.0    5.707    51.26  35250.4    1.901   0.0401      0.0    0.1450; 

  34     100.0      0.0    5.822    50.90  34550.8    1.939   0.0419      0.0    0.1479; 

  35     100.0      0.0    5.939    50.56  33865.2    1.978   0.0429      0.0    0.1508; 

  36     100.0      0.0    6.058    50.22  33193.4    2.018   0.0436      0.0    0.1539; 

  37     100.0      0.0    6.180    49.89  32535.0    2.059   0.0441      0.0    0.1570; 

  38     100.0      0.0    6.304    49.57  31889.9    2.101   0.0443      0.0    0.1601; 

  39     100.0      0.0    6.431    49.25  31257.6    2.143   0.0445      0.0    0.1633; 

  40     100.0      0.0    6.560    48.94  30638.1    2.187   0.0446      0.0    0.1666; 

  41     100.0      0.0    6.692    48.63  30030.9    2.231   0.0447      0.0    0.1700; 

  42     100.0      0.0    6.827    48.33  29435.9    2.276   0.0447      0.0    0.1734; 

  43     100.0      0.0    6.964    48.04  28852.8    2.322   0.0447      0.0    0.1769; 

  44     100.0      0.0    7.104    47.75  28281.4    2.369   0.0448      0.0    0.1804; 

  45     100.0      0.0    7.247    47.47  27721.4    2.417   0.0448      0.0    0.1841; 

  46     100.0      0.0    7.392    47.19  27172.6    2.466   0.0448      0.0    0.1878; 

  47     100.0      0.0    7.541    46.92  26634.8    2.516   0.0448      0.0    0.1915; 

  48     100.0      0.0    7.692    46.66  26107.7    2.566   0.0448      0.0    0.1954; 

  49     100.0      0.0    7.847    46.40  25591.1    2.618   0.0448      0.0    0.1993; 
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  50     100.0      0.0    8.005    46.14  25084.8    2.671   0.0448      0.0    0.2033; 

  51     100.0      0.0    8.166    45.89  24588.7    2.725   0.0448      0.0    0.2074; 

  52     100.0      0.0    8.330    45.65  24102.4    2.780   0.0448      0.0    0.2116; 

  53     100.0      0.0    8.497    45.40  23625.8    2.836   0.0448      0.0    0.2158; 

  54     100.0      0.0    8.667    45.17  23162.2    2.893   0.0448      0.0    0.2201; begin overlap; 

  55     100.0      0.0    8.836    44.95  22725.1    2.948   0.0448      0.0    0.2244; 

  56     100.0      0.0    9.002    44.74  22314.3    3.003   0.0448      0.0    0.2286; 

  57     100.0      0.0    9.163    44.55  21931.1    3.055   0.0448      0.0    0.2327; 

  58     100.0      0.0    9.321    44.36  21560.8    3.107   0.0448      0.0    0.2367; 

  59     100.0      0.0    9.484    44.17  21180.5    3.163   0.0448      0.0    0.2409; 

  60     100.0      0.0    9.643    44.00  20854.3    3.213   0.0448      0.0    0.2449; 

  61     100.0      0.0    9.782    43.86  20576.3    3.256   0.0448      0.0    0.2485; 

  62     100.0      0.0    9.911    43.73  20316.3    3.298   0.0448      0.0    0.2517; 

  63     100.0      0.0    10.01    43.66  20178.5    3.320   0.0448      0.0    0.2542; 

  64     100.0      0.0    10.05    43.64  20137.9    3.327   0.0448      0.0    0.2553; 

  65     100.0      0.0    10.16    43.44  19740.2    3.394   0.0857      0.0    0.2581; 

  66     100.0      0.0    10.25    43.41  19689.8    3.403   0.0886      0.0    0.2604; 

  67     100.0      0.0    10.33    43.27  19417.1    3.451   0.0905      0.0    0.2624; 

  68     100.0      0.0    10.47    43.14  19153.7    3.498   0.0916      0.0    0.2660; 

  69     100.0      0.0    10.61    43.01  18900.6    3.545   0.0923      0.0    0.2696; 

  70     100.0      0.0    10.75    42.89  18657.2    3.591   0.0928      0.0    0.2731; 

  71     100.0      0.0    10.89    42.77  18423.0    3.637   0.0931      0.0    0.2766; 

  72     100.0      0.0    11.03    42.66  18197.4    3.682   0.0933      0.0    0.2801; 

  73     100.0      0.0    11.16    42.55  17979.9    3.726   0.0934      0.0    0.2835; 

  74     100.0      0.0    11.29    42.44  17770.1    3.770   0.0935      0.0    0.2869; 

  75     100.0      0.0    11.42    42.34  17567.5    3.814   0.0935      0.0    0.2902; 

  76     100.0      0.0    11.55    42.24  17371.7    3.857   0.0936      0.0    0.2935; 

  77     100.0      0.0    11.68    42.14  17182.4    3.899   0.0936      0.0    0.2967; 

  78     100.0      0.0    11.81    42.05  16999.3    3.941   0.0936      0.0    0.3000; 

  79     100.0      0.0    11.94    41.96  16821.8    3.983   0.0936      0.0    0.3032; 

  80     100.0      0.0    12.06    41.87  16649.9    4.024   0.0936      0.0    0.3063; 

  81     100.0      0.0    12.18    41.79  16483.2    4.065   0.0936      0.0    0.3094; 

  82     100.0      0.0    12.30    41.70  16321.5    4.105   0.0936      0.0    0.3125; 

  83     100.0      0.0    12.42    41.62  16164.4    4.145   0.0936      0.0    0.3156; 

  84     100.0      0.0    12.54    41.55  16011.8    4.184   0.0936      0.0    0.3186; 

  85     100.0      0.0    12.66    41.47  15863.5    4.224   0.0936      0.0    0.3216; 

  86     100.0      0.0    12.78    41.40  15719.3    4.262   0.0936      0.0    0.3246; 

  87     100.0      0.0    12.89    41.33  15579.0    4.301   0.0936      0.0    0.3275; 

  88     100.0      0.0    13.01    41.26  15442.4    4.339   0.0936      0.0    0.3304; 

  89     100.0      0.0    13.12    41.19  15309.4    4.376   0.0936      0.0    0.3333; 

  90     100.0      0.0    13.24    41.12  15179.9    4.414   0.0936      0.0    0.3362; 

  91     100.0      0.0    13.35    41.06  15054.2    4.451   0.0936      0.0    0.3390; 

  92     100.0      0.0    13.46    41.00  14932.5    4.487   0.0936      0.0    0.3418; 

  93     100.0      0.0    13.56    40.94  14815.1    4.522   0.0936      0.0    0.3445; 

  94     100.0      0.0    13.67    40.88  14698.3    4.558   0.0936      0.0    0.3473; 

  95     100.0      0.0    13.79    40.81  14570.1    4.598   0.0936      0.0    0.3502; 

  96     100.0      0.0    13.92    40.73  14412.4    4.649   0.0936      0.0    0.3536; 

  97     100.0      0.0    14.05    40.68  14312.3    4.681   0.0936      0.0    0.3568; 

  98     100.0      0.0    14.14    40.64  14228.7    4.709   0.0936      0.0    0.3591; 

  99     100.0      0.0    14.32    40.50  13948.3    4.803    0.149      0.0    0.3637; 

 100     100.0      0.0    14.29    40.49  13938.1    4.807    0.152      0.0    0.3630; 

 101     100.0      0.0    14.34    40.44  13831.6    4.844    0.153      0.0    0.3643; 

 102     100.0      0.0    14.45    40.38  13726.8    4.881    0.154      0.0    0.3669; 

 103     100.0      0.0    14.55    40.33  13624.1    4.918    0.155      0.0    0.3696; 

 104     100.0      0.0    14.66    40.28  13523.5    4.954    0.155      0.0    0.3723; 

 105     100.0      0.0    14.76    40.23  13425.0    4.991    0.155      0.0    0.3750; 
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 106     100.0      0.0    14.87    40.18  13328.6    5.027    0.156      0.0    0.3777; 

 107     100.0      0.0    14.97    40.13  13234.2    5.063    0.156      0.0    0.3803; 

 108     100.0      0.0    15.08    40.09  13141.7    5.098    0.156      0.0    0.3830; 

 109     100.0      0.0    15.18    40.04  13051.1    5.134    0.156      0.0    0.3857; 

 110     100.0      0.0    15.29    39.99  12962.4    5.169    0.156      0.0    0.3883; 

 111     100.0      0.0    15.39    39.95  12875.5    5.204    0.156      0.0    0.3909; 

 112     100.0      0.0    15.49    39.91  12790.3    5.238    0.156      0.0    0.3935; 

 113     100.0      0.0    15.60    39.86  12706.7    5.273    0.156      0.0    0.3961; 

 114     100.0      0.0    15.70    39.82  12624.8    5.307    0.156      0.0    0.3987; 

 115     100.0      0.0    15.80    39.78  12544.5    5.341    0.156      0.0    0.4013; 

 116     100.0      0.0    15.90    39.74  12465.7    5.375    0.156      0.0    0.4038; 

 117     100.0      0.0    16.00    39.70  12388.3    5.408    0.156      0.0    0.4064; 

 118     100.0      0.0    16.10    39.66  12312.4    5.442    0.156      0.0    0.4089; 

 119     100.0      0.0    16.20    39.63  12237.9    5.475    0.156      0.0    0.4114; 

 120     100.0      0.0    16.29    39.59  12164.7    5.508    0.156      0.0    0.4139; 

 121     100.0      0.0    16.39    39.55  12092.8    5.540    0.156      0.0    0.4163; 

 122     100.0      0.0    16.49    39.52  12022.2    5.573    0.156      0.0    0.4188; 

 123     100.0      0.0    16.58    39.48  11952.8    5.605    0.156      0.0    0.4212; 

 124     100.0      0.0    16.68    39.45  11884.6    5.638    0.156      0.0    0.4236; 

 125     100.0      0.0    16.77    39.41  11817.6    5.670    0.156      0.0    0.4261; 

 126     100.0      0.0    16.87    39.38  11751.7    5.701    0.156      0.0    0.4285; 

 127     100.0      0.0    16.96    39.34  11687.0    5.733    0.156      0.0    0.4308; 

 128     100.0      0.0    17.06    39.31  11623.3    5.764    0.156      0.0    0.4332; 

 129     100.0      0.0    17.15    39.28  11560.0    5.796    0.156      0.0    0.4356; 

 130     100.0      0.0    17.24    39.25  11497.8    5.827    0.156      0.0    0.4379; 

 131     100.0      0.0    17.33    39.22  11440.0    5.857    0.156      0.0    0.4402; 

 132     100.0      0.0    17.42    39.19  11382.9    5.886    0.156      0.0    0.4424; 

 133     100.0      0.0    17.52    39.15  11304.4    5.927    0.156      0.0    0.4451; 

 134     100.0      0.0    17.64    39.11  11233.6    5.964    0.156      0.0    0.4480; 

 135     100.0      0.0    17.74    39.08  11174.7    5.996    0.156      0.0    0.4506; 

 136     100.0      0.0    17.82    39.06  11133.0    6.018    0.156      0.0    0.4526; 

 137     100.1      0.0    18.03    38.95  10913.9    6.139    0.221      0.0    0.4580; 

 138     100.1      0.0    17.63    38.95  10909.7    6.141    0.223      0.0    0.4477; 

 139     100.1      0.0    17.66    38.92  10844.3    6.178    0.224      0.0    0.4486; 

 140     100.1      0.0    17.75    38.88  10779.6    6.215    0.226      0.0    0.4509; 

 141     100.1      0.0    17.85    38.85  10715.6    6.253    0.226      0.0    0.4533; 

 142     100.1      0.0    17.94    38.82  10652.5    6.290    0.227      0.0    0.4558; 

 143     100.1      0.0    18.04    38.79  10590.4    6.327    0.228      0.0    0.4583; 

 144     100.1      0.0    18.14    38.75  10529.1    6.363    0.228      0.0    0.4608; 

 145     100.1      0.0    18.24    38.72  10468.8    6.400    0.228      0.0    0.4633; 

 146     100.1      0.0    18.34    38.69  10409.4    6.436    0.229      0.0    0.4659; 

 147     100.1      0.0    18.44    38.66  10351.0    6.473    0.229      0.0    0.4685; 

 148     100.1      0.0    18.54    38.63  10293.4    6.509    0.229      0.0    0.4710; 

 149     100.1      0.0    18.65    38.61  10236.8    6.545    0.229      0.0    0.4736; 

 150     100.1      0.0    18.75    38.58  10181.1    6.581    0.229      0.0    0.4762; 

 151     100.1      0.0    18.85    38.55  10126.2    6.616    0.229      0.0    0.4787; 

 152     100.1      0.0    18.95    38.52  10072.2    6.652    0.229      0.0    0.4813; 

 153     100.1      0.0    19.05    38.49  10019.1    6.687    0.229      0.0    0.4838; 

 154     100.1      0.0    19.15    38.47   9966.7    6.722    0.229      0.0    0.4863; 

 155     100.1      0.0    19.25    38.44   9915.2    6.757    0.229      0.0    0.4889; 

 156     100.1      0.0    19.35    38.42   9864.5    6.792    0.229      0.0    0.4914; 

 157     100.1      0.0    19.44    38.39   9814.5    6.827    0.229      0.0    0.4939; 

 158     100.1      0.0    19.54    38.36   9765.3    6.861    0.230      0.0    0.4964; 

 159     100.1      0.0    19.64    38.34   9716.8    6.895    0.230      0.0    0.4988; 

 160     100.1      0.0    19.74    38.32   9669.0    6.929    0.230      0.0    0.5013; 

 161     100.1      0.0    19.83    38.29   9621.9    6.963    0.230      0.0    0.5038; 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1235 of 1710



119 
 

 162     100.1      0.0    19.93    38.27   9575.5    6.997    0.230      0.0    0.5062; 

 163     100.1      0.0    20.03    38.24   9529.8    7.031    0.230      0.0    0.5086; 

 164     100.1      0.0    20.12    38.22   9484.7    7.064    0.230      0.0    0.5111; 

 165     100.1      0.0    20.22    38.20   9440.3    7.097    0.230      0.0    0.5135; 

 166     100.1      0.0    20.31    38.18   9396.5    7.130    0.230      0.0    0.5159; 

 167     100.1      0.0    20.40    38.15   9353.2    7.163    0.230      0.0    0.5183; 

 168     100.1      0.0    20.50    38.13   9310.6    7.196    0.230      0.0    0.5207; 

 169     100.1      0.0    20.59    38.11   9268.6    7.229    0.230      0.0    0.5230; 

 170     100.1      0.0    20.68    38.09   9227.1    7.261    0.230      0.0    0.5254; 

 171     100.1      0.0    20.78    38.07   9186.2    7.294    0.230      0.0    0.5277; 

 172     100.1      0.0    20.87    38.05   9145.8    7.326    0.230      0.0    0.5301; 

 173     100.1      0.0    20.96    38.03   9105.9    7.358    0.230      0.0    0.5324; 

 174     100.1      0.0    21.05    38.01   9066.6    7.390    0.230      0.0    0.5347; 

 175     100.1      0.0    21.14    37.99   9027.8    7.422    0.230      0.0    0.5370; 

 176     100.1      0.0    21.23    37.97   8989.4    7.453    0.230      0.0    0.5393; 

 177     100.1      0.0    21.32    37.95   8951.6    7.485    0.230      0.0    0.5416; 

 178     100.1      0.0    21.41    37.93   8914.2    7.516    0.230      0.0    0.5439; 

 179     100.1      0.0    21.50    37.91   8877.3    7.547    0.230      0.0    0.5461; 

 180     100.1      0.0    21.59    37.89   8840.9    7.578    0.230      0.0    0.5484; 

 181     100.1      0.0    21.68    37.87   8804.9    7.609    0.230      0.0    0.5506; 

 182     100.1      0.0    21.77    37.86   8769.4    7.640    0.230      0.0    0.5529; 

 183     100.1      0.0    21.85    37.84   8734.3    7.671    0.230      0.0    0.5551; 

 184     100.1      0.0    21.94    37.82   8699.7    7.701    0.230      0.0    0.5573; 

 185     100.1      0.0    22.03    37.80   8665.4    7.732    0.230      0.0    0.5595; 

 186     100.1      0.0    22.12    37.79   8631.5    7.762    0.230      0.0    0.5617; 

 187     100.1      0.0    22.20    37.77   8597.4    7.793    0.230      0.0    0.5639; 

 188     100.1      0.0    22.29    37.75   8564.3    7.823    0.230      0.0    0.5661; 

 189     100.1      0.0    22.38    37.73   8528.5    7.856    0.230      0.0    0.5684; 

 190     100.1      0.0    22.47    37.72   8496.4    7.886    0.230      0.0    0.5707; 

 191     100.1      0.0    22.55    37.70   8465.4    7.915    0.230      0.0    0.5728; 

 192     100.1      0.0    22.64    37.68   8431.8    7.946    0.230      0.0    0.5750; 

 193     100.1      0.0    22.73    37.67   8399.2    7.977    0.230      0.0    0.5772; 

 194     100.1      0.0    22.81    37.65   8372.3    8.003    0.230      0.0    0.5793; 

 195     100.1      0.0    22.89    37.64   8340.0    8.034    0.230      0.0    0.5813; 

 196     100.1      0.0    22.97    37.62   8313.1    8.060    0.230      0.0    0.5834; 

 197     100.1      0.0    23.24    37.54   8149.6    8.221    0.303      0.0    0.5902; 

 198     100.1      0.0    21.90    37.54   8147.5    8.223    0.305      0.0    0.5562; 

 199     100.1      0.0    21.92    37.52   8101.6    8.270    0.307      0.0    0.5569; 

 200     100.1      0.0    22.01    37.49   8055.7    8.317    0.309      0.0    0.5590; 

 201     100.1      0.0    22.09    37.47   8010.1    8.364    0.311      0.0    0.5611; 

 202     100.1      0.0    22.18    37.45   7964.6    8.412    0.313      0.0    0.5632; 

 203     100.1      0.0    22.26    37.42   7920.2    8.459    0.315      0.0    0.5653; 

 204     100.1      0.0    22.33    37.40   7877.2    8.506    0.317      0.0    0.5672; 

 205     100.1      0.0    22.40    37.38   7834.6    8.552    0.319      0.0    0.5691; 

 206     100.1      0.0    22.48    37.36   7792.3    8.598    0.321      0.0    0.5709; 

 207     100.1      0.0    22.55    37.34   7750.5    8.645    0.323      0.0    0.5728; 

 208     100.1      0.0    22.62    37.31   7709.1    8.691    0.325      0.0    0.5746; 

 209     100.1      0.0    22.69    37.29   7668.0    8.738    0.327      0.0    0.5764; 

 210     100.1      0.0    22.76    37.27   7627.2    8.784    0.329      0.0    0.5782; 

 211     100.1      0.0    22.83    37.25   7586.8    8.831    0.331      0.0    0.5800; 

 212     100.1      0.0    22.90    37.23   7546.8    8.878    0.333      0.0    0.5817; 

 213     100.1      0.0    22.97    37.21   7507.1    8.925    0.335      0.0    0.5834; 

 214     100.1      0.0    23.04    37.19   7467.7    8.972    0.337      0.0    0.5852; 

 215     100.1      0.0    23.10    37.17   7428.6    9.019    0.339      0.0    0.5869; 

 216     100.2      0.0    23.17    37.15   7389.8    9.067    0.341      0.0    0.5885; 

 217     100.2      0.0    23.24    37.13   7351.3    9.114    0.343      0.0    0.5902; 
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 218     100.2      0.0    23.30    37.11   7313.1    9.162    0.345      0.0    0.5919; 

 219     100.2      0.0    23.37    37.09   7275.2    9.209    0.348      0.0    0.5935; 

 220     100.2      0.0    23.43    37.07   7237.5    9.257    0.350      0.0    0.5951; 

 221     100.2      0.0    23.49    37.05   7200.2    9.305    0.352      0.0    0.5967; 

 222     100.2      0.0    23.55    37.04   7163.1    9.354    0.354      0.0    0.5983; 

 223     100.2      0.0    23.62    37.02   7126.2    9.402    0.356      0.0    0.5999; 

 224     100.2      0.0    23.68    37.00   7089.6    9.450    0.358      0.0    0.6014; 

 225     100.2      0.0    23.74    36.98   7053.3    9.499    0.361      0.0    0.6029; 

 226     100.2      0.0    23.80    36.96   7017.1    9.548    0.363      0.0    0.6045; 

 227     100.2      0.0    23.86    36.94   6981.2    9.597    0.365      0.0    0.6060; 

 228     100.2      0.0    23.92    36.92   6945.6    9.646    0.367      0.0    0.6075; 

 229     100.2      0.0    23.97    36.91   6910.1    9.696    0.369      0.0    0.6089; 

 230     100.2      0.0    24.03    36.89   6874.9    9.746    0.372      0.0    0.6104; 

 231     100.2      0.0    24.09    36.87   6839.8    9.796    0.374      0.0    0.6118; 

 232     100.2      0.0    24.14    36.85   6805.0    9.846    0.376      0.0    0.6133; 

 233     100.2      0.0    24.20    36.83   6770.4    9.896    0.378      0.0    0.6147; 

 234     100.2      0.0    24.25    36.82   6735.9    9.947    0.381      0.0    0.6161; 

 235     100.2      0.0    24.31    36.80   6701.6    9.998    0.383      0.0    0.6174; 

 236     100.2      0.0    24.36    36.78   6667.5    10.05    0.385      0.0    0.6188; 

 237     100.2      0.0    24.42    36.76   6633.6    10.10    0.388      0.0    0.6202; 

 238     100.2      0.0    24.47    36.75   6599.9    10.15    0.390      0.0    0.6215; 

 239     100.2      0.0    24.52    36.73   6566.3    10.20    0.393      0.0    0.6228; 

 240     100.2      0.0    24.57    36.71   6532.8    10.26    0.395      0.0    0.6241; 

 241     100.2      0.0    24.62    36.70   6499.5    10.31    0.397      0.0    0.6254; 

 242     100.2      0.0    24.67    36.68   6466.4    10.36    0.400      0.0    0.6267; 

 243     100.2      0.0    24.72    36.66   6433.4    10.41    0.402      0.0    0.6280; 

 244     100.2      0.0    24.77    36.65   6400.5    10.47    0.405      0.0    0.6292; 

 245     100.2      0.0    24.82    36.63   6367.8    10.52    0.407      0.0    0.6304; 

 246     100.2      0.0    24.87    36.61   6335.1    10.58    0.410      0.0    0.6317; 

 247     100.2      0.0    24.92    36.60   6302.6    10.63    0.412      0.0    0.6329; 

 248     100.2      0.0    24.96    36.58   6270.3    10.69    0.415      0.0    0.6341; 

 249     100.2      0.0    25.01    36.56   6238.0    10.74    0.417      0.0    0.6353; 

 250     100.2      0.0    25.06    36.55   6205.8    10.80    0.420      0.0    0.6364; 

 251     100.2      0.0    25.10    36.53   6173.7    10.85    0.422      0.0    0.6376; 

 252     100.3      0.0    25.15    36.51   6141.7    10.91    0.425      0.0    0.6387; 

 253     100.3      0.0    25.19    36.50   6109.8    10.97    0.428      0.0    0.6399; 

 254     100.3      0.0    25.24    36.48   6078.0    11.02    0.430      0.0    0.6410; 

 255     100.3      0.0    25.28    36.46   6046.2    11.08    0.433      0.0    0.6421; 

 256     100.3      0.0    25.32    36.45   6014.6    11.14    0.436      0.0    0.6432; 

 257     100.3      0.0    25.37    36.43   5982.9    11.20    0.439      0.0    0.6443; 

 258     100.3      0.0    25.41    36.42   5951.4    11.26    0.441      0.0    0.6454; 

 259     100.3      0.0    25.45    36.40   5919.9    11.32    0.444      0.0    0.6464; 

 260     100.3      0.0    25.49    36.38   5888.4    11.38    0.447      0.0    0.6475; 

 261     100.3      0.0    25.53    36.37   5857.0    11.44    0.450      0.0    0.6485; 

 262     100.3      0.0    25.57    36.35   5825.6    11.50    0.453      0.0    0.6496; 

 263     100.3      0.0    25.61    36.34   5794.3    11.56    0.456      0.0    0.6506; 

 264     100.3      0.0    25.65    36.32   5762.9    11.63    0.458      0.0    0.6516; 

 265     100.3      0.0    25.69    36.30   5731.6    11.69    0.461      0.0    0.6526; 

 266     100.3      0.0    25.73    36.29   5700.3    11.75    0.464      0.0    0.6536; 

 267     100.3      0.0    25.77    36.27   5669.0    11.82    0.467      0.0    0.6546; 

 268     100.3      0.0    25.81    36.26   5637.7    11.88    0.471      0.0    0.6556; 

 269     100.3      0.0    25.85    36.24   5606.3    11.95    0.474      0.0    0.6566; 

 270     100.3      0.0    25.89    36.22   5575.0    12.02    0.477      0.0    0.6576; 

 271     100.3      0.0    25.93    36.21   5543.6    12.09    0.480      0.0    0.6585; 

 272     100.3      0.0    25.96    36.19   5512.2    12.15    0.483      0.0    0.6595; 

 273     100.3      0.0    26.00    36.17   5480.7    12.22    0.486      0.0    0.6605; 
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 274     100.4      0.0    26.04    36.16   5449.2    12.30    0.490      0.0    0.6614; 

 275     100.4      0.0    26.08    36.14   5417.6    12.37    0.493      0.0    0.6624; 

 276     100.4      0.0    26.12    36.13   5386.0    12.44    0.496      0.0    0.6633; 

 277     100.4      0.0    26.15    36.11   5354.3    12.51    0.500      0.0    0.6643; 

 278     100.4      0.0    26.19    36.09   5322.5    12.59    0.503      0.0    0.6653; 

 279     100.4      0.0    26.23    36.08   5290.6    12.66    0.506      0.0    0.6662; 

 280     100.4      0.0    26.27    36.06   5258.6    12.74    0.510      0.0    0.6672; 

 281     100.4      0.0    26.31    36.04   5226.4    12.82    0.513      0.0    0.6682; 

 282     100.4      0.0    26.34    36.03   5194.2    12.90    0.517      0.0    0.6691; 

 283     100.4      0.0    26.38    36.01   5161.8    12.98    0.521      0.0    0.6701; 

 284     100.4      0.0    26.42    35.99   5129.2    13.06    0.524      0.0    0.6711; 

 285     100.4      0.0    26.46    35.98   5096.5    13.15    0.528      0.0    0.6721; 

 286     100.4      0.0    26.50    35.96   5063.6    13.23    0.532      0.0    0.6731; 

 287     100.4      0.0    26.54    35.94   5030.5    13.32    0.536      0.0    0.6742; 

 288     100.4      0.0    26.58    35.93   4997.2    13.41    0.540      0.0    0.6752; 

 289     100.5      0.0    26.62    35.91   4963.7    13.50    0.543      0.0    0.6763; 

 290     100.5      0.0    26.67    35.89   4929.9    13.59    0.547      0.0    0.6774; 

 291     100.5      0.0    26.71    35.88   4895.9    13.69    0.551      0.0    0.6785; 

 292     100.5      0.0    26.76    35.86   4861.6    13.78    0.556      0.0    0.6796; 

 293     100.5      0.0    26.80    35.84   4827.0    13.88    0.560      0.0    0.6808; 

 294     100.5      0.0    26.85    35.82   4792.1    13.98    0.564      0.0    0.6820; 

 295     100.5      0.0    26.90    35.80   4756.9    14.08    0.568      0.0    0.6832; 

 296     100.5      0.0    26.95    35.79   4721.3    14.19    0.573      0.0    0.6844; 

 297     100.5      0.0    27.00    35.77   4685.4    14.30    0.577      0.0    0.6858; 

 298     100.5      0.0    27.05    35.75   4650.0    14.41    0.581      0.0    0.6870; end overlap; 

 299     100.6      0.0    27.10    35.73   4615.1    14.52    0.586      0.0    0.6882; 

 300     100.6      0.0    27.14    35.71   4580.6    14.63    0.591      0.0    0.6894; 

 301     100.6      0.0    27.18    35.70   4546.5    14.74    0.595      0.0    0.6904; 

 302     100.6      0.0    27.22    35.68   4512.8    14.85    0.600      0.0    0.6914; 

 303     100.6      0.0    27.26    35.66   4479.4    14.96    0.605      0.0    0.6923; 

 304     100.6      0.0    27.29    35.64   4446.3    15.07    0.610      0.0    0.6931; 

 305     100.6      0.0    27.32    35.63   4413.5    15.18    0.615      0.0    0.6939; 

 306     100.6      0.0    27.35    35.61   4381.0    15.29    0.620      0.0    0.6946; 

 307     100.7      0.0    27.37    35.59   4348.7    15.41    0.625      0.0    0.6952; 

 308     100.7      0.0    27.39    35.58   4316.7    15.52    0.630      0.0    0.6958; 

 309     100.7      0.0    27.41    35.56   4284.8    15.64    0.636      0.0    0.6963; 

 310     100.7      0.0    27.43    35.55   4253.0    15.75    0.641      0.0    0.6967; 

 311     100.7      0.0    27.45    35.53   4221.3    15.87    0.647      0.0    0.6971; 

 312     100.7      0.0    27.46    35.51   4189.7    15.99    0.653      0.0    0.6975; 

 313     100.8      0.0    27.47    35.50   4158.1    16.11    0.659      0.0    0.6978; 

 314     100.8      0.0    27.48    35.48   4126.6    16.24    0.665      0.0    0.6980; 

 315     100.8      0.0    27.49    35.46   4095.0    16.36    0.671      0.0    0.6983; 

 316     100.8      0.0    27.50    35.45   4063.3    16.49    0.677      0.0    0.6985; 

 317     100.8      0.0    27.51    35.43   4031.6    16.62    0.683      0.0    0.6986; 

 318     100.9      0.0    27.51    35.42   3999.6    16.75    0.690      0.0    0.6988; 

 319     100.9      0.0    27.52    35.40   3967.5    16.89    0.697      0.0    0.6989; 

 320     100.9      0.0    27.52    35.38   3935.2    17.03    0.703      0.0    0.6990; 

 321     100.9      0.0    27.53    35.37   3902.6    17.17    0.710      0.0    0.6992; 

 322     100.9      0.0    27.53    35.35   3869.7    17.31    0.718      0.0    0.6993; 

 323     101.0      0.0    27.54    35.33   3836.4    17.46    0.725      0.0    0.6994; 

 324     101.0      0.0    27.54    35.32   3802.7    17.62    0.732      0.0    0.6996; 

 325     101.0      0.0    27.55    35.30   3768.5    17.78    0.740      0.0    0.6997; 

 326     101.1      0.0    27.56    35.28   3733.8    17.94    0.748      0.0    0.7000; 

 327     101.1      0.0    27.57    35.26   3698.6    18.11    0.756      0.0    0.7002; 

 328     101.1      0.0    27.58    35.24   3662.8    18.29    0.765      0.0    0.7005; 

 329     101.2      0.0    27.59    35.22   3626.2    18.48    0.773      0.0    0.7009; 
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 330     101.2      0.0    27.61    35.21   3589.0    18.67    0.782      0.0    0.7014; 

 331     101.2      0.0    27.63    35.19   3550.9    18.87    0.791      0.0    0.7019; 

 332     101.3      0.0    27.66    35.17   3512.0    19.08    0.800      0.0    0.7026; 

 333     101.3      0.0    27.69    35.15   3472.2    19.30    0.810      0.0    0.7033; 

 334     101.4      0.0    27.73    35.12   3431.4    19.53    0.820      0.0    0.7042; 

 335     101.4      0.0    27.77    35.10   3389.5    19.77    0.830      0.0    0.7053; 

 336     101.4      0.0    27.82    35.08   3346.6    20.02    0.841      0.0    0.7065; 

 337     101.5      0.0    27.87    35.06   3302.4    20.29    0.852      0.0    0.7080; 

 338     101.6      0.0    27.94    35.04   3257.0    20.57    0.863      0.0    0.7096; 

 339     101.6      0.0    28.01    35.01   3210.3    20.87    0.874      0.0    0.7115; 

 340     101.7      0.0    28.09    34.99   3162.2    21.19    0.886      0.0    0.7136; 

 341     101.7      0.0    28.19    34.96   3112.7    21.53    0.898      0.0    0.7160; 

 342     101.8      0.0    28.30    34.94   3061.6    21.88    0.911      0.0    0.7187; 

 343     101.9      0.0    28.42    34.91   3008.9    22.27    0.924      0.0    0.7218; 

 344     102.0      0.0    28.55    34.88   2954.5    22.68    0.938      0.0    0.7253; 

 345     102.0      0.0    28.71    34.85   2898.4    23.12    0.952      0.0    0.7292; 

 346     102.1      0.0    28.87    34.82   2841.6    23.58    0.966      0.0    0.7334; 

 347     102.2      0.0    29.05    34.79   2785.8    24.05    0.980      0.0    0.7378; 

 348     102.3      0.0    29.23    34.77   2731.1    24.53    0.994      0.0    0.7425; 

 349     102.4      0.0    29.43    34.74   2677.5    25.02    1.007      0.0    0.7474; 

 350     102.5      0.0    29.63    34.71   2624.9    25.52    1.020      0.0    0.7526; 

 351     102.6      0.0    29.85    34.68   2573.4    26.04    1.033      0.0    0.7581; 

 352     102.7      0.0    30.07    34.66   2522.9    26.56    1.046      0.0    0.7638; 

 353     102.7      0.0    30.30    34.63   2473.4    27.09    1.059      0.0    0.7697; 

 354     102.8      0.0    30.54    34.61   2424.9    27.63    1.071      0.0    0.7758; 

 355     102.9      0.0    30.79    34.58   2377.3    28.18    1.084      0.0    0.7822; 

 356     103.0      0.0    31.05    34.56   2330.6    28.75    1.096      0.0    0.7887; 

 357     103.1      0.0    31.32    34.54   2284.9    29.32    1.108      0.0    0.7955; 

 358     103.2      0.0    31.59    34.51   2240.1    29.91    1.120      0.0    0.8024; 

 359     103.3      0.0    31.87    34.49   2196.1    30.51    1.131      0.0    0.8096; 

 360     103.4      0.0    32.16    34.47   2153.0    31.12    1.143      0.0    0.8169; 

 361     103.5      0.0    32.46    34.45   2110.8    31.74    1.154      0.0    0.8244; 

 362     103.6      0.0    32.76    34.43   2069.3    32.38    1.166      0.0    0.8320; 

 363     103.7      0.0    33.07    34.41   2028.7    33.03    1.177      0.0    0.8399; 

 364     103.8      0.0    33.38    34.38   1988.9    33.69    1.188      0.0    0.8479; 

 365     103.9      0.0    33.70    34.36   1949.9    34.36    1.199      0.0    0.8561; 

 366     104.0      0.0    34.03    34.35   1911.6    35.05    1.210      0.0    0.8645; 

 367     104.1      0.0    34.37    34.33   1874.1    35.75    1.221      0.0    0.8730; 

 368     104.2      0.0    34.71    34.31   1837.4    36.47    1.231      0.0    0.8817; 

 369     104.3      0.0    35.06    34.29   1801.3    37.20    1.242      0.0    0.8905; 

 370     104.5      0.0    35.42    34.27   1766.0    37.94    1.252      0.0    0.8996; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   0.3817 

Lmz(m):   0.3817 

forced entrain      1     0.0  -1.357   0.900  0.0978 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

2:07:00 PM. amb fills: 4 
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Figure C.5.1: Plumes 18b solution of discharge plume trajectories for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

99.3 ft. at Xa = 0.800 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 1.252 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.5.2: Plumes 18b solution of vertical density profile for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.5.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. Effective dilution is Sa = 12.09 at the maximum rise of the plume at Xa = 

6.038 ft. from the point of discharge. As the plume begins to impact the bottom, the plume 

centerline is at a distance of Xb = 10.14 ft from the point of discharge, where the effective 

dilution reaches Sa = 21.26. 
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C.6: Plumes 18b Results for SJCOO discharges of 0 mgd Wastewater and 3 mgd Brine: 

 
Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW0mgd_b3mgd_D-1"  

memo 

SJCOO discharging 0 mgd wastewater and 3 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 2:23:04 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW0mgd_b3mgd_D-1.001.db; Diffuser table record 1: ---------

------------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  3.0000  67.000  20.660 67000.0 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1243 of 1710



127 
 

Simulation: 

Froude No:    -1.678; Strat No:-1.57E-4; Spcg No:   14.39; k: 22307.6; eff den (sigmaT)  49.48870; eff vel     

0.223(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)          (in)    (psu)    (ppm)         ()         (ft)         (ft)       (m) 

   0     100.0 1.000E-5    3.050    67.00  67000.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.055    66.89  66769.4    1.003  0.00219      0.0    0.0776; 

   2     100.0      0.0    3.092    66.23  65430.1    1.024  0.00299      0.0   0.07853; 

   3     100.0      0.0    3.154    65.59  64118.2    1.045   0.0033      0.0   0.08011; 

   4     100.0      0.0    3.218    64.95  62833.3    1.066  0.00342      0.0   0.08173; 

   5     100.0      0.0    3.283    64.33  61574.6    1.088  0.00347      0.0   0.08339; 

   6     100.0      0.0    3.349    63.73  60341.7    1.110  0.00349      0.0   0.08507; 

   7     100.0      0.0    3.417    63.13  59133.9    1.133  0.00349      0.0   0.08679; 

   8     100.0      0.0    3.486    62.55  57950.9    1.156   0.0035      0.0   0.08855; 

   9     100.0      0.0    3.557    61.98  56791.9    1.180   0.0035      0.0   0.09034; 

  10     100.0      0.0    3.628    61.41  55656.6    1.204   0.0035      0.0   0.09216; 

  11     100.0      0.0    3.702    60.86  54544.3    1.228   0.0035      0.0   0.09402; 

  12     100.0      0.0    3.776    60.33  53454.7    1.253   0.0035      0.0   0.09592; 

  13     100.0      0.0    3.853    59.80  52387.3    1.279   0.0035      0.0   0.09786; 

  14     100.0      0.0    3.930    59.28  51341.6    1.305   0.0035      0.0   0.09983; 

  15     100.0      0.0    4.010    58.77  50317.1    1.332   0.0035      0.0    0.1018; 

  16     100.0      0.0    4.091    58.27  49313.3    1.359   0.0205      0.0    0.1039; 

  17     100.0      0.0    4.153    58.00  48774.2    1.374   0.0231      0.0    0.1055; 

  18     100.0      0.0    4.217    57.52  47801.7    1.402    0.024      0.0    0.1071; 

  19     100.0      0.0    4.302    57.05  46849.0    1.430   0.0244      0.0    0.1093; 

  20     100.0      0.0    4.389    56.58  45915.5    1.459   0.0246      0.0    0.1115; 

  21     100.0      0.0    4.477    56.13  45000.9    1.489   0.0246      0.0    0.1137; 

  22     100.0      0.0    4.567    55.68  44104.9    1.519   0.0246      0.0    0.1160; 

  23     100.0      0.0    4.659    55.24  43226.9    1.550   0.0246      0.0    0.1183; 

  24     100.0      0.0    4.753    54.81  42366.6    1.581   0.0246      0.0    0.1207; 

  25     100.0      0.0    4.849    54.39  41523.7    1.614   0.0246      0.0    0.1232; 

  26     100.0      0.0    4.947    53.98  40697.9    1.646   0.0246      0.0    0.1256; 

  27     100.0      0.0    5.046    53.58  39888.6    1.680   0.0246      0.0    0.1282; 

  28     100.0      0.0    5.148    53.18  39095.7    1.714   0.0246      0.0    0.1308; 

  29     100.0      0.0    5.250    52.80  38341.3    1.747   0.0246      0.0    0.1334; begin overlap; 

  30     100.0      0.0    5.351    52.44  37623.1    1.781   0.0246      0.0    0.1359; 

  31     100.0      0.0    5.445    52.14  37022.9    1.810   0.0246      0.0    0.1383; 

  32     100.0      0.0    5.544    51.78  36287.6    1.846   0.0472      0.0    0.1408; 

  33     100.0      0.0    5.601    51.68  36098.3    1.856   0.0491      0.0    0.1423; 

  34     100.0      0.0    5.662    51.38  35493.1    1.888   0.0499      0.0    0.1438; 

  35     100.0      0.0    5.756    51.09  34913.6    1.919   0.0501      0.0    0.1462; 

  36     100.0      0.0    5.849    50.81  34361.7    1.950   0.0503      0.0    0.1486; 

  37     100.0      0.0    5.941    50.55  33835.4    1.980   0.0503      0.0    0.1509; 

  38     100.0      0.0    6.031    50.29  33332.8    2.010   0.0503      0.0    0.1532; 

  39     100.0      0.0    6.120    50.05  32852.2    2.039   0.0503      0.0    0.1555; 

  40     100.0      0.0    6.208    49.82  32392.0    2.068   0.0503      0.0    0.1577; 

  41     100.0      0.0    6.295    49.60  31950.9    2.097   0.0503      0.0    0.1599; 

  42     100.0      0.0    6.380    49.39  31527.5    2.125   0.0503      0.0    0.1620; 

  43     100.0      0.0    6.464    49.18  31120.7    2.153   0.0503      0.0    0.1642; 

  44     100.0      0.0    6.547    48.99  30729.4    2.180   0.0503      0.0    0.1663; 

  45     100.0      0.0    6.629    48.80  30353.0    2.207   0.0503      0.0    0.1684; 

  46     100.0      0.0    6.710    48.61  29980.9    2.235   0.0503      0.0    0.1704; 

  47     100.0      0.0    6.796    48.41  29586.9    2.265   0.0503      0.0    0.1726; 

  48     100.0      0.0    6.910    48.12  29000.8    2.310   0.0776      0.0    0.1755; 

  49     100.0      0.0    6.940    48.08  28933.6    2.316   0.0792      0.0    0.1763; 
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  50     100.0      0.0    6.985    47.92  28604.9    2.342   0.0798      0.0    0.1774; 

  51     100.0      0.0    7.062    47.76  28285.2    2.369   0.0801      0.0    0.1794; 

  52     100.0      0.0    7.140    47.60  27975.7    2.395   0.0802      0.0    0.1814; 

  53     100.0      0.0    7.218    47.45  27676.2    2.421   0.0802      0.0    0.1833; 

  54     100.0      0.0    7.295    47.30  27386.1    2.446   0.0802      0.0    0.1853; 

  55     100.0      0.0    7.371    47.16  27105.0    2.472   0.0802      0.0    0.1872; 

  56     100.0      0.0    7.446    47.02  26832.5    2.497   0.0802      0.0    0.1891; 

  57     100.0      0.0    7.520    46.89  26568.1    2.522   0.0802      0.0    0.1910; 

  58     100.0      0.0    7.594    46.76  26311.5    2.546   0.0802      0.0    0.1929; 

  59     100.0      0.0    7.667    46.63  26062.1    2.571   0.0802      0.0    0.1947; 

  60     100.0      0.0    7.739    46.51  25819.9    2.595   0.0802      0.0    0.1966; 

  61     100.0      0.0    7.811    46.39  25584.2    2.619   0.0802      0.0    0.1984; 

  62     100.0      0.0    7.882    46.28  25353.0    2.643   0.0802      0.0    0.2002; 

  63     100.0      0.0    7.953    46.16  25127.0    2.666   0.0802      0.0    0.2020; 

  64     100.0      0.0    8.069    45.91  24630.0    2.720    0.111      0.0    0.2050; 

  65     100.0      0.0    8.039    45.89  24595.0    2.724    0.112      0.0    0.2042; 

  66     100.0      0.0    8.076    45.78  24370.2    2.749    0.113      0.0    0.2051; 

  67     100.0      0.0    8.147    45.67  24149.9    2.774    0.113      0.0    0.2069; 

  68     100.0      0.0    8.219    45.56  23935.1    2.799    0.113      0.0    0.2088; 

  69     100.0      0.0    8.291    45.45  23725.9    2.824    0.113      0.0    0.2106; 

  70     100.0      0.0    8.363    45.35  23522.0    2.848    0.113      0.0    0.2124; 

  71     100.0      0.0    8.435    45.25  23323.3    2.873    0.113      0.0    0.2142; 

  72     100.0      0.0    8.506    45.15  23129.6    2.897    0.113      0.0    0.2160; 

  73     100.0      0.0    8.576    45.06  22940.7    2.921    0.113      0.0    0.2178; 

  74     100.0      0.0    8.646    44.96  22756.3    2.944    0.113      0.0    0.2196; 

  75     100.0      0.0    8.715    44.87  22576.4    2.968    0.113      0.0    0.2214; 

  76     100.0      0.0    8.784    44.78  22400.7    2.991    0.113      0.0    0.2231; 

  77     100.0      0.0    8.852    44.70  22229.0    3.014    0.113      0.0    0.2248; 

  78     100.0      0.0    8.919    44.61  22061.3    3.037    0.113      0.0    0.2265; 

  79     100.0      0.0    8.987    44.53  21894.6    3.060    0.113      0.0    0.2283; 

  80     100.0      0.0    9.050    44.46  21753.6    3.080    0.113      0.0    0.2299; 

  81     100.0      0.0    9.097    44.41  21667.9    3.092    0.113      0.0    0.2311; 

  82     100.0      0.0    9.206    44.20  21239.8    3.154    0.145      0.0    0.2338; 

  83     100.0      0.0    9.076    44.19  21217.9    3.158    0.147      0.0    0.2305; 

  84     100.0      0.0    9.107    44.10  21044.5    3.184    0.147      0.0    0.2313; 

  85     100.0      0.0    9.177    44.01  20873.7    3.210    0.148      0.0    0.2331; 

  86     100.0      0.0    9.249    43.93  20706.6    3.236    0.148      0.0    0.2349; 

  87     100.0      0.0    9.321    43.84  20543.3    3.261    0.148      0.0    0.2368; 

  88     100.0      0.0    9.394    43.76  20383.7    3.287    0.148      0.0    0.2386; 

  89     100.0      0.0    9.467    43.68  20227.8    3.312    0.148      0.0    0.2405; 

  90     100.0      0.0    9.539    43.61  20075.4    3.337    0.148      0.0    0.2423; 

  91     100.0      0.0    9.610    43.53  19926.4    3.362    0.148      0.0    0.2441; 

  92     100.0      0.0    9.681    43.46  19780.7    3.387    0.148      0.0    0.2459; 

  93     100.0      0.0    9.752    43.39  19638.2    3.412    0.148      0.0    0.2477; 

  94     100.0      0.0    9.822    43.32  19498.7    3.436    0.148      0.0    0.2495; 

  95     100.0      0.0    9.891    43.25  19362.2    3.460    0.148      0.0    0.2512; 

  96     100.0      0.0    9.960    43.18  19228.5    3.484    0.148      0.0    0.2530; 

  97     100.0      0.0    10.03    43.11  19097.7    3.508    0.148      0.0    0.2547; 

  98     100.0      0.0    10.10    43.05  18970.7    3.532    0.148      0.0    0.2564; 

  99     100.0      0.0    10.16    42.99  18850.8    3.554    0.148      0.0    0.2581; 

 100     100.0      0.0    10.22    42.93  18738.9    3.575    0.148      0.0    0.2597; 

 101     100.0      0.0    10.28    42.89  18656.2    3.591    0.148      0.0    0.2610; 

 102     100.1      0.0    10.40    42.70  18288.0    3.664    0.181      0.0    0.2642; 

 103     100.1      0.0    10.13    42.69  18272.3    3.667    0.183      0.0    0.2573; 

 104     100.1      0.0    10.16    42.62  18126.7    3.696    0.183      0.0    0.2581; 

 105     100.1      0.0    10.23    42.55  17982.9    3.726    0.184      0.0    0.2599; 
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 106     100.1      0.0    10.31    42.48  17841.9    3.755    0.184      0.0    0.2619; 

 107     100.1      0.0    10.39    42.41  17703.8    3.784    0.184      0.0    0.2639; 

 108     100.1      0.0    10.47    42.34  17568.8    3.814    0.184      0.0    0.2659; 

 109     100.1      0.0    10.55    42.27  17436.7    3.842    0.184      0.0    0.2679; 

 110     100.1      0.0    10.62    42.20  17307.5    3.871    0.184      0.0    0.2699; 

 111     100.1      0.0    10.70    42.14  17181.1    3.900    0.184      0.0    0.2718; 

 112     100.1      0.0    10.78    42.08  17057.5    3.928    0.184      0.0    0.2738; 

 113     100.1      0.0    10.86    42.02  16936.5    3.956    0.184      0.0    0.2758; 

 114     100.1      0.0    10.93    41.96  16818.1    3.984    0.184      0.0    0.2777; 

 115     100.1      0.0    11.01    41.90  16702.1    4.011    0.184      0.0    0.2797; 

 116     100.1      0.0    11.09    41.84  16588.5    4.039    0.184      0.0    0.2816; 

 117     100.1      0.0    11.16    41.78  16477.2    4.066    0.184      0.0    0.2835; 

 118     100.1      0.0    11.24    41.73  16368.1    4.093    0.184      0.0    0.2854; 

 119     100.1      0.0    11.31    41.67  16261.2    4.120    0.184      0.0    0.2873; 

 120     100.1      0.0    11.38    41.62  16156.2    4.147    0.184      0.0    0.2891; 

 121     100.1      0.0    11.46    41.57  16053.4    4.174    0.184      0.0    0.2910; 

 122     100.1      0.0    11.53    41.52  15952.6    4.200    0.184      0.0    0.2928; 

 123     100.1      0.0    11.60    41.47  15855.9    4.226    0.184      0.0    0.2947; 

 124     100.1      0.0    11.67    41.42  15755.6    4.252    0.184      0.0    0.2965; 

 125     100.1      0.0    11.75    41.36  15649.0    4.281    0.184      0.0    0.2984; 

 126     100.1      0.0    11.91    41.20  15340.5    4.368    0.218      0.0    0.3024; 

 127     100.1      0.0    11.44    41.20  15328.8    4.371    0.220      0.0    0.2906; 

 128     100.1      0.0    11.47    41.14  15203.5    4.407    0.221      0.0    0.2913; 

 129     100.1      0.0    11.55    41.07  15079.3    4.443    0.221      0.0    0.2933; 

 130     100.1      0.0    11.63    41.01  14957.2    4.479    0.222      0.0    0.2954; 

 131     100.1      0.0    11.72    40.95  14837.5    4.516    0.222      0.0    0.2976; 

 132     100.1      0.0    11.81    40.89  14720.2    4.552    0.222      0.0    0.2999; 

 133     100.1      0.0    11.90    40.83  14605.3    4.587    0.222      0.0    0.3021; 

 134     100.1      0.0    11.99    40.77  14493.0    4.623    0.222      0.0    0.3044; 

 135     100.1      0.0    12.08    40.72  14383.0    4.658    0.222      0.0    0.3067; 

 136     100.1      0.0    12.17    40.66  14275.5    4.693    0.222      0.0    0.3090; 

 137     100.1      0.0    12.26    40.61  14170.3    4.728    0.222      0.0    0.3113; 

 138     100.1      0.0    12.35    40.56  14067.3    4.763    0.223      0.0    0.3136; 

 139     100.1      0.0    12.43    40.51  13966.6    4.797    0.223      0.0    0.3158; 

 140     100.1      0.0    12.52    40.46  13868.0    4.831    0.223      0.0    0.3181; 

 141     100.1      0.0    12.61    40.41  13771.4    4.865    0.223      0.0    0.3203; 

 142     100.1      0.0    12.70    40.36  13676.8    4.899    0.223      0.0    0.3225; 

 143     100.1      0.0    12.79    40.31  13584.2    4.932    0.223      0.0    0.3247; 

 144     100.1      0.0    12.87    40.27  13493.4    4.965    0.223      0.0    0.3269; 

 145     100.1      0.0    12.96    40.22  13404.4    4.998    0.223      0.0    0.3291; 

 146     100.1      0.0    13.04    40.18  13317.2    5.031    0.223      0.0    0.3313; 

 147     100.1      0.0    13.13    40.13  13231.6    5.064    0.223      0.0    0.3334; 

 148     100.1      0.0    13.21    40.09  13147.7    5.096    0.223      0.0    0.3356; 

 149     100.1      0.0    13.29    40.05  13065.4    5.128    0.223      0.0    0.3377; 

 150     100.1      0.0    13.38    40.01  12984.6    5.160    0.223      0.0    0.3398; 

 151     100.1      0.0    13.46    39.97  12905.3    5.192    0.223      0.0    0.3419; 

 152     100.1      0.0    13.54    39.93  12827.5    5.223    0.223      0.0    0.3440; 

 153     100.1      0.0    13.62    39.89  12751.0    5.254    0.223      0.0    0.3460; 

 154     100.1      0.0    13.70    39.85  12676.0    5.286    0.223      0.0    0.3481; 

 155     100.1      0.0    13.79    39.81  12602.2    5.317    0.223      0.0    0.3501; 

 156     100.1      0.0    13.87    39.77  12529.6    5.347    0.223      0.0    0.3522; 

 157     100.1      0.0    13.95    39.74  12458.4    5.378    0.223      0.0    0.3542; 

 158     100.1      0.0    14.02    39.70  12388.7    5.408    0.223      0.0    0.3562; 

 159     100.1      0.0    14.10    39.67  12318.2    5.439    0.223      0.0    0.3582; 

 160     100.1      0.0    14.18    39.63  12249.7    5.470    0.223      0.0    0.3602; 

 161     100.1      0.0    14.27    39.59  12174.1    5.503    0.223      0.0    0.3624; 
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 162     100.1      0.0    14.38    39.53  12056.1    5.557    0.223      0.0    0.3653; 

 163     100.1      0.0    14.49    39.50  11990.5    5.588    0.223      0.0    0.3680; 

 164     100.1      0.0    14.56    39.47  11938.4    5.612    0.223      0.0    0.3698; 

 165     100.1      0.0    14.61    39.46  11903.6    5.629    0.223      0.0    0.3712; 

 166     100.1      0.0    14.78    39.34  11669.2    5.742    0.259      0.0    0.3754; 

 167     100.1      0.0    13.88    39.33  11662.2    5.745    0.261      0.0    0.3525; 

 168     100.1      0.0    13.90    39.28  11565.7    5.793    0.262      0.0    0.3531; 

 169     100.1      0.0    13.99    39.23  11469.7    5.841    0.263      0.0    0.3553; 

 170     100.1      0.0    14.07    39.19  11374.5    5.890    0.264      0.0    0.3575; 

 171     100.1      0.0    14.16    39.14  11280.4    5.940    0.265      0.0    0.3597; 

 172     100.1      0.0    14.25    39.09  11187.3    5.989    0.266      0.0    0.3620; 

 173     100.1      0.0    14.35    39.04  11095.3    6.039    0.266      0.0    0.3644; 

 174     100.1      0.0    14.44    39.00  11004.5    6.088    0.267      0.0    0.3668; 

 175     100.1      0.0    14.53    38.95  10914.9    6.138    0.268      0.0    0.3692; 

 176     100.2      0.0    14.63    38.91  10826.5    6.189    0.269      0.0    0.3716; 

 177     100.2      0.0    14.73    38.86  10739.2    6.239    0.269      0.0    0.3740; 

 178     100.2      0.0    14.82    38.82  10653.1    6.289    0.270      0.0    0.3765; 

 179     100.2      0.0    14.92    38.77  10568.1    6.340    0.271      0.0    0.3789; 

 180     100.2      0.0    15.01    38.73  10484.2    6.391    0.272      0.0    0.3814; 

 181     100.2      0.0    15.11    38.69  10401.5    6.441    0.272      0.0    0.3838; 

 182     100.2      0.0    15.21    38.65  10319.8    6.492    0.273      0.0    0.3863; 

 183     100.2      0.0    15.30    38.61  10239.2    6.544    0.274      0.0    0.3887; 

 184     100.2      0.0    15.40    38.57  10159.5    6.595    0.275      0.0    0.3911; 

 185     100.2      0.0    15.49    38.53  10080.8    6.646    0.275      0.0    0.3935; 

 186     100.2      0.0    15.59    38.49  10003.0    6.698    0.276      0.0    0.3959; 

 187     100.2      0.0    15.68    38.45   9926.0    6.750    0.277      0.0    0.3982; 

 188     100.2      0.0    15.77    38.41   9849.8    6.802    0.278      0.0    0.4006; 

 189     100.2      0.0    15.86    38.37   9774.4    6.855    0.279      0.0    0.4029; 

 190     100.2      0.0    15.95    38.33   9699.6    6.907    0.280      0.0    0.4051; 

 191     100.2      0.0    16.04    38.29   9625.4    6.961    0.281      0.0    0.4073; 

 192     100.2      0.0    16.12    38.26   9551.7    7.014    0.282      0.0    0.4095; 

 193     100.2      0.0    16.20    38.22   9478.4    7.069    0.283      0.0    0.4116; 

 194     100.2      0.0    16.28    38.18   9405.5    7.124    0.284      0.0    0.4136; 

 195     100.2      0.0    16.36    38.14   9332.7    7.179    0.286      0.0    0.4155; 

 196     100.2      0.0    16.43    38.11   9263.3    7.233    0.287      0.0    0.4173; 

 197     100.2      0.0    16.49    38.08   9197.6    7.285    0.289      0.0    0.4189; 

 198     100.2      0.0    16.55    38.04   9132.4    7.337    0.290      0.0    0.4203; 

 199     100.2      0.0    16.61    38.01   9067.8    7.389    0.292      0.0    0.4218; 

 200     100.2      0.0    16.66    37.98   9003.7    7.441    0.293      0.0    0.4232; 

 201     100.2      0.0    16.72    37.94   8940.2    7.494    0.295      0.0    0.4246; 

 202     100.2      0.0    16.77    37.91   8877.2    7.547    0.297      0.0    0.4260; 

 203     100.2      0.0    16.83    37.88   8814.7    7.601    0.298      0.0    0.4274; 

 204     100.2      0.0    16.88    37.85   8752.7    7.655    0.300      0.0    0.4288; 

 205     100.2      0.0    16.94    37.82   8691.1    7.709    0.301      0.0    0.4302; 

 206     100.2      0.0    16.99    37.79   8630.0    7.764    0.303      0.0    0.4315; 

 207     100.2      0.0    17.04    37.75   8569.3    7.819    0.305      0.0    0.4328; 

 208     100.2      0.0    17.09    37.72   8509.0    7.874    0.306      0.0    0.4341; 

 209     100.2      0.0    17.14    37.69   8449.1    7.930    0.308      0.0    0.4354; 

 210     100.2      0.0    17.19    37.66   8389.5    7.986    0.310      0.0    0.4367; 

 211     100.2      0.0    17.24    37.63   8330.4    8.043    0.311      0.0    0.4380; 

 212     100.2      0.0    17.29    37.60   8271.6    8.100    0.313      0.0    0.4393; 

 213     100.2      0.0    17.34    37.57   8213.1    8.158    0.315      0.0    0.4405; 

 214     100.2      0.0    17.39    37.54   8154.9    8.216    0.317      0.0    0.4418; 

 215     100.2      0.0    17.44    37.51   8097.0    8.275    0.318      0.0    0.4430; 

 216     100.2      0.0    17.49    37.48   8039.5    8.334    0.320      0.0    0.4442; 

 217     100.2      0.0    17.54    37.45   7982.1    8.394    0.322      0.0    0.4454; 
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 218     100.2      0.0    17.58    37.42   7925.1    8.454    0.324      0.0    0.4466; 

 219     100.2      0.0    17.63    37.40   7868.2    8.515    0.326      0.0    0.4478; 

 220     100.2      0.0    17.67    37.37   7811.6    8.577    0.328      0.0    0.4489; 

 221     100.2      0.0    17.72    37.34   7755.2    8.639    0.329      0.0    0.4501; 

 222     100.3      0.0    17.77    37.31   7699.0    8.702    0.331      0.0    0.4512; 

 223     100.3      0.0    17.81    37.28   7642.9    8.766    0.333      0.0    0.4524; 

 224     100.3      0.0    17.86    37.25   7587.0    8.831    0.335      0.0    0.4535; 

 225     100.3      0.0    17.90    37.22   7531.3    8.896    0.337      0.0    0.4546; 

 226     100.3      0.0    17.94    37.20   7475.6    8.962    0.339      0.0    0.4558; 

 227     100.3      0.0    17.99    37.17   7420.1    9.030    0.341      0.0    0.4569; 

 228     100.3      0.0    18.03    37.14   7364.6    9.098    0.343      0.0    0.4580; 

 229     100.3      0.0    18.07    37.11   7309.2    9.167    0.345      0.0    0.4591; 

 230     100.3      0.0    18.12    37.08   7253.8    9.237    0.348      0.0    0.4602; 

 231     100.3      0.0    18.16    37.05   7198.5    9.308    0.350      0.0    0.4613; 

 232     100.3      0.0    18.20    37.03   7143.2    9.380    0.352      0.0    0.4624; 

 233     100.3      0.0    18.25    37.00   7087.8    9.453    0.354      0.0    0.4635; 

 234     100.3      0.0    18.29    36.97   7032.4    9.527    0.356      0.0    0.4646; 

 235     100.3      0.0    18.33    36.94   6977.0    9.603    0.359      0.0    0.4657; 

 236     100.3      0.0    18.38    36.91   6921.4    9.680    0.361      0.0    0.4668; 

 237     100.3      0.0    18.42    36.88   6865.8    9.759    0.363      0.0    0.4679; 

 238     100.3      0.0    18.46    36.85   6810.0    9.838    0.366      0.0    0.4690; 

 239     100.3      0.0    18.51    36.83   6754.1    9.920    0.368      0.0    0.4701; 

 240     100.3      0.0    18.55    36.80   6698.0    10.00    0.370      0.0    0.4712; 

 241     100.3      0.0    18.60    36.77   6641.6    10.09    0.373      0.0    0.4724; 

 242     100.3      0.0    18.64    36.74   6585.1    10.17    0.375      0.0    0.4735; 

 243     100.4      0.0    18.69    36.71   6528.2    10.26    0.378      0.0    0.4747; 

 244     100.4      0.0    18.74    36.68   6471.0    10.35    0.380      0.0    0.4759; 

 245     100.4      0.0    18.78    36.65   6413.5    10.45    0.383      0.0    0.4771; 

 246     100.4      0.0    18.83    36.62   6355.6    10.54    0.386      0.0    0.4783; 

 247     100.4      0.0    18.88    36.59   6297.4    10.64    0.389      0.0    0.4796; 

 248     100.4      0.0    18.93    36.56   6240.4    10.74    0.391      0.0    0.4808; end overlap; 

 249     100.4      0.0    18.97    36.53   6184.4    10.83    0.394      0.0    0.4819; 

 250     100.4      0.0    19.02    36.51   6129.4    10.93    0.397      0.0    0.4830; 

 251     100.4      0.0    19.05    36.48   6075.3    11.03    0.400      0.0    0.4840; 

 252     100.4      0.0    19.09    36.45   6022.1    11.13    0.403      0.0    0.4848; 

 253     100.4      0.0    19.12    36.43   5969.8    11.22    0.406      0.0    0.4857; 

 254     100.4      0.0    19.15    36.40   5918.2    11.32    0.409      0.0    0.4864; 

 255     100.5      0.0    19.17    36.37   5867.2    11.42    0.412      0.0    0.4870; 

 256     100.5      0.0    19.20    36.35   5816.9    11.52    0.415      0.0    0.4876; 

 257     100.5      0.0    19.22    36.32   5767.2    11.62    0.419      0.0    0.4881; 

 258     100.5      0.0    19.23    36.30   5718.0    11.72    0.422      0.0    0.4885; 

 259     100.5      0.0    19.25    36.27   5669.2    11.82    0.425      0.0    0.4889; 

 260     100.5      0.0    19.26    36.25   5620.8    11.92    0.429      0.0    0.4892; 

 261     100.5      0.0    19.27    36.22   5572.7    12.02    0.433      0.0    0.4894; 

 262     100.5      0.0    19.28    36.20   5524.8    12.13    0.436      0.0    0.4896; 

 263     100.5      0.0    19.28    36.17   5477.0    12.23    0.440      0.0    0.4897; 

 264     100.6      0.0    19.28    36.15   5429.4    12.34    0.444      0.0    0.4898; 

 265     100.6      0.0    19.29    36.12   5381.8    12.45    0.448      0.0    0.4899; 

 266     100.6      0.0    19.29    36.10   5334.1    12.56    0.452      0.0    0.4899; 

 267     100.6      0.0    19.29    36.08   5286.2    12.67    0.456      0.0    0.4899; 

 268     100.6      0.0    19.28    36.05   5238.1    12.79    0.461      0.0    0.4898; 

 269     100.6      0.0    19.28    36.03   5189.7    12.91    0.465      0.0    0.4897; 

 270     100.7      0.0    19.28    36.00   5140.9    13.03    0.470      0.0    0.4897; 

 271     100.7      0.0    19.27    35.98   5091.5    13.16    0.474      0.0    0.4896; 

 272     100.7      0.0    19.27    35.95   5041.6    13.29    0.479      0.0    0.4895; 

 273     100.7      0.0    19.27    35.92   4990.9    13.42    0.484      0.0    0.4894; 
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 274     100.7      0.0    19.27    35.90   4939.4    13.56    0.489      0.0    0.4894; 

 275     100.8      0.0    19.27    35.87   4886.9    13.71    0.495      0.0    0.4893; 

 276     100.8      0.0    19.27    35.84   4833.4    13.86    0.500      0.0    0.4894; 

 277     100.8      0.0    19.27    35.82   4778.8    14.02    0.506      0.0    0.4895; 

 278     100.9      0.0    19.28    35.79   4722.8    14.19    0.512      0.0    0.4896; 

 279     100.9      0.0    19.28    35.76   4665.4    14.36    0.518      0.0    0.4898; 

 280     100.9      0.0    19.30    35.73   4606.4    14.54    0.524      0.0    0.4902; 

 281     100.9      0.0    19.31    35.70   4545.7    14.74    0.530      0.0    0.4906; 

 282     101.0      0.0    19.34    35.66   4483.2    14.94    0.537      0.0    0.4912; 

 283     101.0      0.0    19.37    35.63   4418.7    15.16    0.544      0.0    0.4919; 

 284     101.1      0.0    19.40    35.60   4352.0    15.40    0.551      0.0    0.4928; 

 285     101.1      0.0    19.44    35.56   4283.0    15.64    0.559      0.0    0.4939; 

 286     101.2      0.0    19.50    35.52   4211.5    15.91    0.566      0.0    0.4952; 

 287     101.2      0.0    19.56    35.49   4137.4    16.19    0.574      0.0    0.4968; 

 288     101.3      0.0    19.63    35.45   4060.6    16.50    0.583      0.0    0.4987; 

 289     101.3      0.0    19.72    35.41   3980.8    16.83    0.592      0.0    0.5008; 

 290     101.4      0.0    19.81    35.37   3902.7    17.17    0.600      0.0    0.5031; 

 291     101.4      0.0    19.90    35.33   3826.0    17.51    0.608      0.0    0.5056; 

 292     101.5      0.0    20.01    35.29   3750.9    17.86    0.617      0.0    0.5083; 

 293     101.6      0.0    20.13    35.25   3677.3    18.22    0.625      0.0    0.5112; 

 294     101.6      0.0    20.25    35.21   3605.1    18.58    0.633      0.0    0.5143; 

 295     101.7      0.0    20.38    35.18   3534.3    18.96    0.640      0.0    0.5177; 

 296     101.7      0.0    20.52    35.14   3464.9    19.34    0.648      0.0    0.5212; 

 297     101.8      0.0    20.66    35.11   3396.9    19.72    0.655      0.0    0.5249; 

 298     101.9      0.0    20.82    35.07   3330.2    20.12    0.663      0.0    0.5287; 

 299     101.9      0.0    20.97    35.04   3264.8    20.52    0.670      0.0    0.5328; 

 300     102.0      0.0    21.14    35.01   3200.7    20.93    0.677      0.0    0.5369; 

 301     102.1      0.0    21.31    34.97   3137.9    21.35    0.684      0.0    0.5413; 

 302     102.1      0.0    21.49    34.94   3076.3    21.78    0.691      0.0    0.5457; 

 303     102.2      0.0    21.67    34.91   3015.9    22.22    0.698      0.0    0.5503; 

 304     102.2      0.0    21.85    34.88   2956.7    22.66    0.705      0.0    0.5551; 

 305     102.3      0.0    22.05    34.85   2898.7    23.11    0.712      0.0    0.5600; 

 306     102.4      0.0    22.24    34.82   2841.8    23.58    0.718      0.0    0.5650; 

 307     102.5      0.0    22.44    34.79   2786.0    24.05    0.725      0.0    0.5701; 

 308     102.5      0.0    22.65    34.77   2731.3    24.53    0.731      0.0    0.5754; 

 309     102.6      0.0    22.86    34.74   2677.7    25.02    0.738      0.0    0.5807; 

 310     102.7      0.0    23.08    34.71   2625.2    25.52    0.744      0.0    0.5862; 

 311     102.7      0.0    23.30    34.68   2573.6    26.03    0.750      0.0    0.5919; 

 312     102.8      0.0    23.53    34.66   2523.1    26.55    0.757      0.0    0.5976; 

 313     102.9      0.0    23.76    34.63   2473.6    27.09    0.763      0.0    0.6034; 

 314     102.9      0.0    23.99    34.61   2425.1    27.63    0.769      0.0    0.6094; 

 315     103.0      0.0    24.23    34.58   2377.5    28.18    0.775      0.0    0.6155; 

 316     103.1      0.0    24.48    34.56   2330.8    28.75    0.781      0.0    0.6217; 

 317     103.2      0.0    24.73    34.54   2285.1    29.32    0.787      0.0    0.6280; 

 318     103.3      0.0    24.98    34.51   2240.2    29.91    0.793      0.0    0.6345; 

 319     103.3      0.0    25.24    34.49   2196.3    30.51    0.799      0.0    0.6410; 

 320     103.4      0.0    25.50    34.47   2153.2    31.12    0.805      0.0    0.6476; 

 321     103.5      0.0    25.76    34.45   2110.9    31.74    0.810      0.0    0.6544; 

 322     103.6      0.0    26.04    34.43   2069.5    32.37    0.816      0.0    0.6613; 

 323     103.6      0.0    26.31    34.41   2028.9    33.02    0.822      0.0    0.6683; 

 324     103.7      0.0    26.59    34.38   1989.1    33.68    0.827      0.0    0.6754; 

 325     103.8      0.0    26.87    34.36   1950.1    34.36    0.833      0.0    0.6826; 

 326     103.9      0.0    27.16    34.35   1911.8    35.05    0.838      0.0    0.6899; 

 327     104.0      0.0    27.46    34.33   1874.3    35.75    0.844      0.0    0.6974; 

 328     104.1      0.0    27.75    34.31   1837.5    36.46    0.849      0.0    0.7049; 

 329     104.2      0.0    28.06    34.29   1801.4    37.19    0.855      0.0    0.7126; 
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 330     104.2      0.0    28.36    34.27   1766.1    37.94    0.860      0.0    0.7204; 

 331     104.3      0.0    28.67    34.25   1731.5    38.70    0.866      0.0    0.7283; 

 332     104.4      0.0    28.99    34.24   1697.5    39.47    0.871      0.0    0.7363; 

 333     104.5      0.0    29.31    34.22   1664.2    40.26    0.876      0.0    0.7444; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   0.2671 

Lmz(m):   0.2671 

forced entrain      1     0.0  -1.375   0.744  0.0595 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

2:23:05 PM. amb fills: 4 
 

 
 

Figure C.6.1: Plumes 18b solution of discharge plume trajectories for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 3 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

99.8 ft. at Xa = 0.750 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 0.876 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.6.2: Plumes 18b solution of vertical density profile for discharges of 0 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 3 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.6.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0 mgd of SOCWA wastewater at average 

annual TDS = 1.25 ppt. and 3 mgd of brine from the Doheny Desalination Project with a brine 

salinity of 67 ppt. Effective dilution is Sa = 26.03 at the maximum rise of the plume at Xa = 

0.750 ft. from the point of discharge. As the plume begins to impact the bottom, the plume 

centerline is at a distance of Xb = 0.876 ft from the point of discharge, where the effective 

dilution reaches Sa = 40.26. 
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C.7: Plumes 18b Results for SJCOO discharges of 0.35 mgd Wastewater and 5 mgd Brine: 

 
 

Contents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WW0.35mgd_b5mgd_D-1"  

memo 

SJCOO discharging 0.35 mgd wastewater and 5 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 2:50:38 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WW0.35mgd_b5mgd_D-1.001.db; Diffuser table record 1: ------

---------------------------- 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 

  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  5.3500  62.630  20.660 62630.0 
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Simulation: 

Froude No:    -3.226; Strat No:-1.84E-4; Spcg No:   14.39; k: 39781.8; eff den (sigmaT)  46.00388; eff vel     

0.398(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)         (in)    (psu)    (ppm)         ()          (ft)         (ft)       (m) 

   0     100.0 1.000E-5    3.050    62.63  62630.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.059    62.45  62246.6    1.006  0.00389      0.0   0.07771; 

   2     100.0      0.0    3.100    61.88  61002.2    1.027  0.00642      0.0   0.07873; 

   3     100.0      0.0    3.162    61.32  59783.1    1.048   0.0082      0.0   0.08032; 

   4     100.0      0.0    3.226    60.78  58588.9    1.069   0.0095      0.0   0.08195; 

   5     100.0      0.0    3.291    60.24  57418.9    1.091   0.0105      0.0    0.0836; 

   6     100.0      0.0    3.358    59.71  56272.7    1.113   0.0112      0.0   0.08529; 

   7     100.0      0.0    3.426    59.20  55149.8    1.136   0.0118      0.0   0.08701; 

   8     100.0      0.0    3.495    58.69  54049.7    1.159   0.0123      0.0   0.08876; 

   9     100.0      0.0    3.565    58.19  52971.8    1.182   0.0126      0.0   0.09055; 

  10     100.0      0.0    3.637    57.71  51915.9    1.206   0.0129      0.0   0.09238; 

  11     100.0      0.0    3.710    57.23  50881.3    1.231   0.0131      0.0   0.09424; 

  12     100.0      0.0    3.785    56.76  49867.6    1.256   0.0133      0.0   0.09614; 

  13     100.0      0.0    3.861    56.30  48874.4    1.281   0.0134      0.0   0.09808; 

  14     100.0      0.0    3.939    55.85  47901.3    1.307   0.0136      0.0    0.1001; 

  15     100.0      0.0    4.019    55.41  46947.9    1.334   0.0136      0.0    0.1021; 

  16     100.0      0.0    4.100    54.98  46013.7    1.361   0.0137      0.0    0.1041; 

  17     100.0      0.0    4.182    54.55  45098.4    1.389   0.0138      0.0    0.1062; 

  18     100.0      0.0    4.267    54.14  44201.5    1.417   0.0138      0.0    0.1084; 

  19     100.0      0.0    4.353    53.73  43322.7    1.446   0.0139      0.0    0.1106; 

  20     100.0      0.0    4.440    53.33  42461.6    1.475   0.0139      0.0    0.1128; 

  21     100.0      0.0    4.530    52.94  41617.8    1.505   0.0139      0.0    0.1151; 

  22     100.0      0.0    4.621    52.56  40791.0    1.535   0.0139      0.0    0.1174; 

  23     100.0      0.0    4.714    52.18  39980.9    1.566   0.0139      0.0    0.1197; 

  24     100.0      0.0    4.809    51.81  39187.0    1.598    0.014      0.0    0.1221; 

  25     100.0      0.0    4.905    51.45  38409.1    1.631    0.014      0.0    0.1246; 

  26     100.0      0.0    5.004    51.10  37646.8    1.664    0.014      0.0    0.1271; 

  27     100.0      0.0    5.105    50.75  36899.8    1.697    0.014      0.0    0.1297; 

  28     100.0      0.0    5.208    50.41  36167.8    1.732    0.014      0.0    0.1323; 

  29     100.0      0.0    5.312    50.07  35450.5    1.767    0.014      0.0    0.1349; 

  30     100.0      0.0    5.419    49.74  34747.5    1.802    0.014      0.0    0.1376; 

  31     100.0      0.0    5.528    49.42  34058.7    1.839    0.014      0.0    0.1404; 

  32     100.0      0.0    5.639    49.11  33383.6    1.876    0.014      0.0    0.1432; 

  33     100.0      0.0    5.753    48.80  32722.1    1.914    0.014      0.0    0.1461; 

  34     100.0      0.0    5.868    48.50  32073.8    1.953    0.014      0.0    0.1491; 

  35     100.0      0.0    5.986    48.20  31438.5    1.992    0.014      0.0    0.1521; 

  36     100.0      0.0    6.107    47.91  30815.9    2.032    0.014      0.0    0.1551; 

  37     100.0      0.0    6.230    47.62  30205.7    2.073    0.014      0.0    0.1582; 

  38     100.0      0.0    6.355    47.34  29607.7    2.115    0.014      0.0    0.1614; 

  39     100.0      0.0    6.482    47.07  29021.7    2.158    0.014      0.0    0.1647; 

  40     100.0      0.0    6.613    46.80  28447.4    2.202    0.014      0.0    0.1680; 

  41     100.0      0.0    6.746    46.54  27884.5    2.246    0.014      0.0    0.1713; 

  42     100.0      0.0    6.881    46.28  27332.9    2.291    0.014      0.0    0.1748; 

  43     100.0      0.0    7.019    46.03  26792.3    2.338    0.014      0.0    0.1783; 

  44     100.0      0.0    7.160    45.78  26262.4    2.385    0.014      0.0    0.1819; 

  45     100.0      0.0    7.304    45.53  25743.2    2.433    0.014      0.0    0.1855; 

  46     100.0      0.0    7.451    45.30  25234.2    2.482    0.014      0.0    0.1893; 

  47     100.0      0.0    7.600    45.06  24735.5    2.532    0.014      0.0    0.1931; 

  48     100.0      0.0    7.753    44.83  24246.6    2.583    0.014      0.0    0.1969; 
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  49     100.0      0.0    7.909    44.61  23767.5    2.635    0.014      0.0    0.2009; 

  50     100.0      0.0    8.068    44.39  23297.9    2.688    0.014      0.0    0.2049; 

  51     100.0      0.0    8.229    44.17  22837.7    2.742    0.014      0.0    0.2090; 

  52     100.0      0.0    8.395    43.96  22386.6    2.798    0.014      0.0    0.2132; 

  53     100.0      0.0    8.563    43.75  21944.5    2.854    0.014      0.0    0.2175; 

  54     100.0      0.0    8.729    43.56  21542.8    2.907    0.014      0.0    0.2217; begin overlap; 

  55     100.0      0.0    8.865    43.44  21273.9    2.944    0.014      0.0    0.2252; 

  56     100.0      0.0    9.009    43.24  20853.9    3.003   0.0509      0.0    0.2288; 

  57     100.0      0.0    9.118    43.19  20743.5    3.019   0.0552      0.0    0.2316; end overlap; 

  58     100.0      0.0    9.233    42.99  20334.1    3.080   0.0584      0.0    0.2345; 

  59     100.0      0.0    9.417    42.81  19932.8    3.142   0.0607      0.0    0.2392; 

  60     100.0      0.0    9.605    42.62  19539.4    3.205   0.0625      0.0    0.2440; 

  61     100.0      0.0    9.797    42.44  19153.9    3.270   0.0638      0.0    0.2489; 

  62     100.0      0.0    9.993    42.26  18778.5    3.335   0.0649      0.0    0.2538; begin overlap; 

  63     100.0      0.0    10.19    42.10  18424.5    3.399   0.0657      0.0    0.2588; 

  64     100.0      0.0    10.38    41.94  18090.0    3.462   0.0663      0.0    0.2636; 

  65     100.0      0.0    10.57    41.79  17773.2    3.524   0.0668      0.0    0.2684; 

  66     100.0      0.0    10.75    41.65  17472.7    3.584   0.0671      0.0    0.2731; 

  67     100.0      0.0    10.93    41.51  17187.1    3.644   0.0674      0.0    0.2777; 

  68     100.0      0.0    11.11    41.38  16915.2    3.703   0.0677      0.0    0.2822; 

  69     100.0      0.0    11.28    41.26  16656.0    3.760   0.0679      0.0    0.2866; 

  70     100.0      0.0    11.46    41.14  16408.4    3.817    0.068      0.0    0.2910; 

  71     100.0      0.0    11.63    41.03  16171.7    3.873   0.0681      0.0    0.2953; 

  72     100.0      0.0    11.79    40.93  15945.1    3.928   0.0682      0.0    0.2996; 

  73     100.0      0.0    11.96    40.82  15727.8    3.982   0.0683      0.0    0.3037; 

  74     100.0      0.0    12.12    40.73  15519.2    4.036   0.0683      0.0    0.3079; 

  75     100.0      0.0    12.28    40.63  15318.8    4.088   0.0684      0.0    0.3119; 

  76     100.0      0.0    12.44    40.54  15126.1    4.141   0.0684      0.0    0.3160; 

  77     100.0      0.0    12.60    40.45  14940.5    4.192   0.0685      0.0    0.3199; 

  78     100.0      0.0    12.75    40.37  14761.7    4.243   0.0685      0.0    0.3238; 

  79     100.0      0.0    12.90    40.29  14589.2    4.293   0.0685      0.0    0.3277; 

  80     100.0      0.0    13.05    40.21  14422.6    4.342   0.0685      0.0    0.3315; 

  81     100.0      0.0    13.20    40.13  14261.7    4.391   0.0685      0.0    0.3353; 

  82     100.0      0.0    13.35    40.06  14106.1    4.440   0.0685      0.0    0.3390; 

  83     100.0      0.0    13.49    39.99  13955.5    4.488   0.0685      0.0    0.3427; 

  84     100.0      0.0    13.64    39.92  13809.7    4.535   0.0685      0.0    0.3464; 

  85     100.0      0.0    13.78    39.85  13668.4    4.582   0.0685      0.0    0.3500; 

  86     100.0      0.0    13.92    39.79  13531.4    4.628   0.0686      0.0    0.3536; 

  87     100.0      0.0    14.06    39.72  13398.5    4.674   0.0686      0.0    0.3571; 

  88     100.0      0.0    14.20    39.66  13269.4    4.720   0.0686      0.0    0.3606; 

  89     100.0      0.0    14.33    39.60  13144.1    4.765   0.0686      0.0    0.3641; 

  90     100.0      0.0    14.47    39.55  13022.2    4.809   0.0686      0.0    0.3675; 

  91     100.0      0.0    14.60    39.49  12903.7    4.854   0.0686      0.0    0.3709; 

  92     100.0      0.0    14.73    39.44  12788.4    4.897   0.0686      0.0    0.3743; 

  93     100.0      0.0    14.87    39.38  12676.2    4.941   0.0686      0.0    0.3776; 

  94     100.0      0.0    15.00    39.33  12566.9    4.984   0.0686      0.0    0.3809; 

  95     100.0      0.0    15.13    39.28  12460.3    5.026   0.0686      0.0    0.3842; 

  96     100.0      0.0    15.25    39.23  12356.5    5.069   0.0686      0.0    0.3874; 

  97     100.0      0.0    15.38    39.18  12255.2    5.110   0.0686      0.0    0.3907; 

  98     100.0      0.0    15.51    39.14  12156.4    5.152   0.0686      0.0    0.3938; 

  99     100.0      0.0    15.63    39.09  12060.0    5.193   0.0686      0.0    0.3970; 

 100     100.0      0.0    15.75    39.05  11965.9    5.234   0.0686      0.0    0.4002; 

 101     100.0      0.0    15.88    39.00  11873.9    5.275   0.0686      0.0    0.4033; 

 102     100.0      0.0    16.00    38.96  11784.0    5.315   0.0686      0.0    0.4064; 

 103     100.0      0.0    16.12    38.92  11696.0    5.355   0.0686      0.0    0.4094; 

 104     100.0      0.0    16.24    38.88  11610.1    5.394   0.0686      0.0    0.4125; 
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 105     100.0      0.0    16.36    38.84  11525.2    5.434   0.0686      0.0    0.4155; 

 106     100.0      0.0    16.48    38.80  11443.4    5.473   0.0686      0.0    0.4185; 

 107     100.0      0.0    16.60    38.76  11362.1    5.512   0.0686      0.0    0.4215; 

 108     100.0      0.0    16.72    38.72  11277.9    5.553   0.0686      0.0    0.4246; 

 109     100.0      0.0    16.84    38.68  11194.4    5.595   0.0686      0.0    0.4278; 

 110     100.0      0.0    16.96    38.65  11119.8    5.632   0.0686      0.0    0.4308; 

 111     100.0      0.0    17.07    38.61  11048.7    5.669   0.0686      0.0    0.4336; 

 112     100.0      0.0    17.19    38.58  10972.9    5.708   0.0686      0.0    0.4365; 

 113     100.0      0.0    17.29    38.55  10910.6    5.740   0.0686      0.0    0.4393; 

 114     100.0      0.0    17.38    38.53  10867.6    5.763   0.0686      0.0    0.4414; 

 115     100.0      0.0    17.43    38.52  10846.7    5.774   0.0686      0.0    0.4427; 

 116     100.0      0.0    17.62    38.42  10633.2    5.890    0.138      0.0    0.4475; 

 117     100.0      0.0    17.60    38.41  10628.2    5.893    0.141      0.0    0.4470; 

 118     100.0      0.0    17.65    38.38  10558.5    5.932    0.143      0.0    0.4484; 

 119     100.0      0.0    17.76    38.35  10489.8    5.971    0.144      0.0    0.4511; 

 120     100.0      0.0    17.87    38.32  10422.2    6.009    0.145      0.0    0.4539; 

 121     100.0      0.0    17.98    38.28  10355.7    6.048    0.146      0.0    0.4566; 

 122     100.0      0.0    18.09    38.25  10290.4    6.086    0.147      0.0    0.4594; 

 123     100.0      0.0    18.20    38.22  10226.2    6.124    0.148      0.0    0.4622; 

 124     100.0      0.0    18.31    38.19  10163.0    6.163    0.148      0.0    0.4650; 

 125     100.0      0.0    18.42    38.16  10101.0    6.200    0.149      0.0    0.4678; 

 126     100.0      0.0    18.53    38.13  10040.1    6.238    0.149      0.0    0.4706; 

 127     100.0      0.0    18.64    38.11   9980.1    6.275    0.150      0.0    0.4734; 

 128     100.0      0.0    18.75    38.08   9921.3    6.313    0.150      0.0    0.4761; 

 129     100.0      0.0    18.85    38.05   9863.4    6.350    0.150      0.0    0.4789; 

 130     100.0      0.0    18.96    38.02   9806.5    6.387    0.150      0.0    0.4817; 

 131     100.0      0.0    19.07    38.00   9750.5    6.423    0.151      0.0    0.4844; 

 132     100.0      0.0    19.18    37.97   9695.5    6.460    0.151      0.0    0.4872; 

 133     100.0      0.0    19.29    37.95   9641.4    6.496    0.151      0.0    0.4899; 

 134     100.0      0.0    19.39    37.92   9588.1    6.532    0.151      0.0    0.4926; 

 135     100.0      0.0    19.50    37.90   9535.8    6.568    0.151      0.0    0.4953; 

 136     100.0      0.0    19.61    37.87   9484.3    6.604    0.151      0.0    0.4980; 

 137     100.0      0.0    19.71    37.85   9433.6    6.639    0.151      0.0    0.5007; 

 138     100.0      0.0    19.82    37.82   9383.7    6.674    0.151      0.0    0.5033; 

 139     100.0      0.0    19.92    37.80   9334.6    6.709    0.151      0.0    0.5060; 

 140     100.0      0.0    20.02    37.78   9286.2    6.744    0.151      0.0    0.5086; 

 141     100.0      0.0    20.13    37.75   9238.6    6.779    0.151      0.0    0.5112; 

 142     100.0      0.0    20.23    37.73   9191.7    6.814    0.151      0.0    0.5138; 

 143     100.0      0.0    20.33    37.71   9145.5    6.848    0.151      0.0    0.5164; 

 144     100.0      0.0    20.43    37.69   9100.1    6.882    0.151      0.0    0.5190; 

 145     100.0      0.0    20.54    37.67   9055.2    6.916    0.151      0.0    0.5216; 

 146     100.0      0.0    20.64    37.65   9011.1    6.950    0.151      0.0    0.5242; 

 147     100.0      0.0    20.74    37.63   8967.6    6.984    0.151      0.0    0.5267; 

 148     100.0      0.0    20.84    37.61   8924.7    7.018    0.151      0.0    0.5293; 

 149     100.0      0.0    20.94    37.59   8882.4    7.051    0.151      0.0    0.5318; 

 150     100.0      0.0    21.04    37.57   8840.7    7.084    0.151      0.0    0.5343; 

 151     100.0      0.0    21.13    37.55   8799.6    7.117    0.151      0.0    0.5368; 

 152     100.0      0.0    21.23    37.53   8759.1    7.150    0.151      0.0    0.5393; 

 153     100.0      0.0    21.33    37.51   8719.1    7.183    0.151      0.0    0.5418; 

 154     100.0      0.0    21.43    37.49   8679.7    7.216    0.151      0.0    0.5442; 

 155     100.0      0.0    21.52    37.47   8640.8    7.248    0.151      0.0    0.5467; 

 156     100.0      0.0    21.62    37.45   8602.4    7.280    0.151      0.0    0.5491; 

 157     100.0      0.0    21.72    37.44   8564.6    7.313    0.151      0.0    0.5516; 

 158     100.0      0.0    21.81    37.42   8527.2    7.345    0.151      0.0    0.5540; 

 159     100.0      0.0    21.91    37.40   8490.3    7.377    0.151      0.0    0.5564; 

 160     100.0      0.0    22.00    37.38   8453.9    7.408    0.151      0.0    0.5588; 
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 161     100.0      0.0    22.09    37.37   8418.0    7.440    0.151      0.0    0.5612; 

 162     100.0      0.0    22.19    37.35   8382.5    7.472    0.151      0.0    0.5636; 

 163     100.0      0.0    22.28    37.33   8347.5    7.503    0.151      0.0    0.5660; 

 164     100.0      0.0    22.37    37.32   8312.9    7.534    0.151      0.0    0.5683; 

 165     100.0      0.0    22.47    37.30   8278.7    7.565    0.151      0.0    0.5707; 

 166     100.0      0.0    22.56    37.28   8245.0    7.596    0.151      0.0    0.5730; 

 167     100.0      0.0    22.65    37.27   8211.6    7.627    0.151      0.0    0.5754; 

 168     100.0      0.0    22.74    37.25   8178.7    7.658    0.151      0.0    0.5777; 

 169     100.0      0.0    22.83    37.24   8146.1    7.688    0.151      0.0    0.5800; 

 170     100.0      0.0    22.92    37.22   8114.0    7.719    0.151      0.0    0.5823; 

 171     100.0      0.0    23.02    37.21   8082.2    7.749    0.151      0.0    0.5846; 

 172     100.0      0.0    23.11    37.19   8050.8    7.779    0.151      0.0    0.5869; 

 173     100.0      0.0    23.19    37.18   8019.7    7.809    0.151      0.0    0.5892; 

 174     100.0      0.0    23.28    37.16   7989.1    7.839    0.151      0.0    0.5914; 

 175     100.0      0.0    23.37    37.15   7958.7    7.869    0.151      0.0    0.5937; 

 176     100.0      0.0    23.46    37.13   7928.7    7.899    0.151      0.0    0.5959; 

 177     100.0      0.0    23.55    37.12   7899.1    7.929    0.151      0.0    0.5982; 

 178     100.0      0.0    23.64    37.11   7869.8    7.958    0.151      0.0    0.6004; 

 179     100.0      0.0    23.73    37.09   7840.7    7.988    0.151      0.0    0.6026; 

 180     100.0      0.0    23.81    37.08   7811.9    8.017    0.151      0.0    0.6049; 

 181     100.0      0.0    23.90    37.07   7783.5    8.047    0.151      0.0    0.6071; 

 182     100.0      0.0    23.99    37.05   7755.6    8.075    0.151      0.0    0.6093; 

 183     100.0      0.0    24.07    37.04   7727.6    8.105    0.151      0.0    0.6115; 

 184     100.0      0.0    24.16    37.03   7699.9    8.134    0.151      0.0    0.6137; 

 185     100.0      0.0    24.24    37.01   7674.2    8.161    0.151      0.0    0.6158; 

 186     100.0      0.0    24.33    37.00   7644.5    8.193    0.151      0.0    0.6180; 

 187     100.0      0.0    24.42    36.99   7617.1    8.222    0.151      0.0    0.6203; 

 188     100.0      0.0    24.51    36.97   7591.5    8.250    0.151      0.0    0.6225; 

 189     100.0      0.0    24.59    36.96   7568.6    8.275    0.151      0.0    0.6245; 

 190     100.0      0.0    24.66    36.95   7547.0    8.299    0.151      0.0    0.6263; 

 191     100.0      0.0    24.72    36.94   7528.2    8.319    0.151      0.0    0.6280; 

 192     100.0      0.0    24.77    36.94   7516.7    8.332    0.151      0.0    0.6293; 

 193     100.1      0.0    25.04    36.87   7369.0    8.499    0.243      0.0    0.6360; 

 194     100.1      0.0    24.05    36.87   7367.6    8.501    0.244      0.0    0.6108; 

 195     100.1      0.0    24.08    36.85   7333.7    8.540    0.246      0.0    0.6115; 

 196     100.1      0.0    24.16    36.84   7299.9    8.580    0.248      0.0    0.6136; 

 197     100.1      0.0    24.24    36.82   7266.2    8.619    0.250      0.0    0.6156; 

 198     100.1      0.0    24.32    36.80   7232.7    8.659    0.252      0.0    0.6177; 

 199     100.1      0.0    24.40    36.79   7199.4    8.699    0.254      0.0    0.6197; 

 200     100.1      0.0    24.48    36.77   7166.2    8.740    0.256      0.0    0.6217; 

 201     100.1      0.0    24.55    36.76   7134.2    8.779    0.258      0.0    0.6236; 

 202     100.1      0.0    24.62    36.74   7102.5    8.818    0.260      0.0    0.6255; 

 203     100.1      0.0    24.70    36.73   7071.0    8.857    0.262      0.0    0.6273; 

 204     100.1      0.0    24.77    36.71   7039.8    8.897    0.264      0.0    0.6291; 

 205     100.1      0.0    24.84    36.70   7008.9    8.936    0.266      0.0    0.6309; 

 206     100.1      0.0    24.91    36.68   6978.2    8.975    0.268      0.0    0.6327; 

 207     100.1      0.0    24.98    36.67   6947.8    9.014    0.270      0.0    0.6345; 

 208     100.1      0.0    25.05    36.65   6917.6    9.054    0.272      0.0    0.6363; 

 209     100.1      0.0    25.12    36.64   6887.7    9.093    0.274      0.0    0.6380; 

 210     100.1      0.0    25.19    36.63   6858.0    9.132    0.276      0.0    0.6397; 

 211     100.1      0.0    25.25    36.61   6828.5    9.172    0.278      0.0    0.6414; 

 212     100.1      0.0    25.32    36.60   6799.2    9.211    0.280      0.0    0.6431; 

 213     100.1      0.0    25.39    36.58   6770.2    9.251    0.282      0.0    0.6448; 

 214     100.1      0.0    25.45    36.57   6741.3    9.290    0.284      0.0    0.6465; 

 215     100.1      0.0    25.52    36.56   6712.7    9.330    0.287      0.0    0.6481; 

 216     100.1      0.0    25.58    36.54   6684.3    9.370    0.289      0.0    0.6498; 
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 217     100.1      0.0    25.64    36.53   6656.1    9.409    0.291      0.0    0.6514; 

 218     100.1      0.0    25.71    36.52   6628.1    9.449    0.293      0.0    0.6530; 

 219     100.1      0.0    25.77    36.50   6600.2    9.489    0.295      0.0    0.6546; 

 220     100.1      0.0    25.83    36.49   6572.6    9.529    0.297      0.0    0.6561; 

 221     100.1      0.0    25.89    36.48   6545.1    9.569    0.299      0.0    0.6577; 

 222     100.1      0.0    25.95    36.46   6517.8    9.609    0.301      0.0    0.6592; 

 223     100.1      0.0    26.01    36.45   6490.7    9.649    0.303      0.0    0.6608; 

 224     100.1      0.0    26.07    36.44   6463.8    9.689    0.305      0.0    0.6623; 

 225     100.1      0.0    26.13    36.43   6437.0    9.730    0.308      0.0    0.6638; 

 226     100.1      0.0    26.19    36.41   6410.4    9.770    0.310      0.0    0.6652; 

 227     100.1      0.0    26.25    36.40   6383.9    9.811    0.312      0.0    0.6667; 

 228     100.1      0.0    26.31    36.39   6357.6    9.851    0.314      0.0    0.6682; 

 229     100.1      0.0    26.36    36.38   6331.5    9.892    0.316      0.0    0.6696; 

 230     100.1      0.0    26.42    36.36   6305.5    9.933    0.318      0.0    0.6710; 

 231     100.1      0.0    26.47    36.35   6279.7    9.973    0.321      0.0    0.6724; 

 232     100.1      0.0    26.53    36.34   6254.0    10.01    0.323      0.0    0.6738; 

 233     100.1      0.0    26.58    36.33   6228.4    10.06    0.325      0.0    0.6752; 

 234     100.1      0.0    26.63    36.31   6203.0    10.10    0.327      0.0    0.6765; 

 235     100.1      0.0    26.69    36.30   6177.7    10.14    0.329      0.0    0.6779; 

 236     100.1      0.0    26.74    36.29   6152.5    10.18    0.332      0.0    0.6792; 

 237     100.1      0.0    26.79    36.28   6127.5    10.22    0.334      0.0    0.6805; 

 238     100.1      0.0    26.84    36.27   6102.6    10.26    0.336      0.0    0.6818; 

 239     100.1      0.0    26.89    36.26   6077.8    10.30    0.338      0.0    0.6831; 

 240     100.1      0.0    26.94    36.24   6053.1    10.35    0.341      0.0    0.6844; 

 241     100.1      0.0    26.99    36.23   6028.5    10.39    0.343      0.0    0.6856; 

 242     100.1      0.0    27.04    36.22   6004.1    10.43    0.345      0.0    0.6869; 

 243     100.1      0.0    27.09    36.21   5979.8    10.47    0.348      0.0    0.6881; 

 244     100.2      0.0    27.14    36.20   5955.5    10.52    0.350      0.0    0.6893; 

 245     100.2      0.0    27.19    36.19   5931.4    10.56    0.352      0.0    0.6905; 

 246     100.2      0.0    27.23    36.17   5907.4    10.60    0.355      0.0    0.6917; 

 247     100.2      0.0    27.28    36.16   5883.5    10.65    0.357      0.0    0.6929; 

 248     100.2      0.0    27.32    36.15   5859.6    10.69    0.359      0.0    0.6940; 

 249     100.2      0.0    27.37    36.14   5835.9    10.73    0.362      0.0    0.6952; 

 250     100.2      0.0    27.41    36.13   5812.2    10.78    0.364      0.0    0.6963; 

 251     100.2      0.0    27.46    36.12   5788.7    10.82    0.367      0.0    0.6974; 

 252     100.2      0.0    27.50    36.11   5765.2    10.86    0.369      0.0    0.6985; 

 253     100.2      0.0    27.54    36.10   5741.8    10.91    0.371      0.0    0.6996; 

 254     100.2      0.0    27.59    36.08   5718.5    10.95    0.374      0.0    0.7007; 

 255     100.2      0.0    27.63    36.07   5695.2    11.00    0.376      0.0    0.7017; 

 256     100.2      0.0    27.67    36.06   5672.1    11.04    0.379      0.0    0.7028; 

 257     100.2      0.0    27.71    36.05   5649.0    11.09    0.381      0.0    0.7038; 

 258     100.2      0.0    27.75    36.04   5625.9    11.13    0.384      0.0    0.7048; 

 259     100.2      0.0    27.79    36.03   5603.0    11.18    0.386      0.0    0.7058; 

 260     100.2      0.0    27.83    36.02   5580.1    11.22    0.389      0.0    0.7068; 

 261     100.2      0.0    27.87    36.01   5557.2    11.27    0.391      0.0    0.7078; 

 262     100.2      0.0    27.90    36.00   5534.4    11.32    0.394      0.0    0.7088; 

 263     100.2      0.0    27.94    35.99   5511.7    11.36    0.397      0.0    0.7097; 

 264     100.2      0.0    27.98    35.98   5489.0    11.41    0.399      0.0    0.7107; 

 265     100.2      0.0    28.02    35.97   5466.4    11.46    0.402      0.0    0.7116; 

 266     100.2      0.0    28.05    35.95   5443.8    11.50    0.405      0.0    0.7125; 

 267     100.2      0.0    28.09    35.94   5421.3    11.55    0.407      0.0    0.7134; 

 268     100.2      0.0    28.12    35.93   5398.8    11.60    0.410      0.0    0.7143; 

 269     100.2      0.0    28.16    35.92   5376.3    11.65    0.413      0.0    0.7152; 

 270     100.2      0.0    28.19    35.91   5353.9    11.70    0.415      0.0    0.7160; 

 271     100.2      0.0    28.22    35.90   5331.5    11.75    0.418      0.0    0.7169; 

 272     100.2      0.0    28.26    35.89   5309.1    11.80    0.421      0.0    0.7177; 
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 273     100.2      0.0    28.29    35.88   5286.8    11.85    0.424      0.0    0.7186; 

 274     100.2      0.0    28.32    35.87   5264.5    11.90    0.427      0.0    0.7194; 

 275     100.2      0.0    28.35    35.86   5242.2    11.95    0.429      0.0    0.7202; 

 276     100.2      0.0    28.39    35.85   5219.9    12.00    0.432      0.0    0.7210; 

 277     100.2      0.0    28.42    35.84   5197.6    12.05    0.435      0.0    0.7218; 

 278     100.3      0.0    28.45    35.83   5175.4    12.10    0.438      0.0    0.7225; 

 279     100.3      0.0    28.48    35.82   5153.1    12.15    0.441      0.0    0.7233; 

 280     100.3      0.0    28.51    35.81   5130.9    12.21    0.444      0.0    0.7241; 

 281     100.3      0.0    28.54    35.80   5108.6    12.26    0.447      0.0    0.7248; 

 282     100.3      0.0    28.56    35.78   5086.4    12.31    0.450      0.0    0.7255; 

 283     100.3      0.0    28.59    35.77   5064.1    12.37    0.453      0.0    0.7263; 

 284     100.3      0.0    28.62    35.76   5041.9    12.42    0.456      0.0    0.7270; 

 285     100.3      0.0    28.65    35.75   5019.6    12.48    0.459      0.0    0.7277; 

 286     100.3      0.0    28.68    35.74   4997.3    12.53    0.462      0.0    0.7284; 

 287     100.3      0.0    28.70    35.73   4975.0    12.59    0.466      0.0    0.7290; 

 288     100.3      0.0    28.73    35.72   4952.7    12.65    0.469      0.0    0.7297; 

 289     100.3      0.0    28.76    35.71   4930.3    12.70    0.472      0.0    0.7304; 

 290     100.3      0.0    28.78    35.70   4907.9    12.76    0.475      0.0    0.7311; 

 291     100.3      0.0    28.81    35.69   4885.5    12.82    0.479      0.0    0.7317; 

 292     100.3      0.0    28.83    35.68   4863.0    12.88    0.482      0.0    0.7324; 

 293     100.3      0.0    28.86    35.67   4840.4    12.94    0.485      0.0    0.7330; 

 294     100.3      0.0    28.88    35.66   4817.9    13.00    0.489      0.0    0.7336; 

 295     100.3      0.0    28.91    35.65   4795.2    13.06    0.492      0.0    0.7343; 

 296     100.3      0.0    28.93    35.64   4772.5    13.12    0.496      0.0    0.7349; 

 297     100.3      0.0    28.96    35.62   4749.7    13.19    0.499      0.0    0.7355; 

 298     100.3      0.0    28.98    35.61   4726.9    13.25    0.503      0.0    0.7362; 

 299     100.4      0.0    29.01    35.60   4704.0    13.31    0.506      0.0    0.7368; 

 300     100.4      0.0    29.03    35.59   4681.0    13.38    0.510      0.0    0.7374; 

 301     100.4      0.0    29.06    35.58   4657.9    13.45    0.513      0.0    0.7380; 

 302     100.4      0.0    29.08    35.57   4634.7    13.51    0.517      0.0    0.7386; 

 303     100.4      0.0    29.10    35.56   4611.4    13.58    0.521      0.0    0.7392; 

 304     100.4      0.0    29.13    35.55   4588.0    13.65    0.525      0.0    0.7399; 

 305     100.4      0.0    29.15    35.54   4564.4    13.72    0.529      0.0    0.7405; 

 306     100.4      0.0    29.18    35.53   4540.8    13.79    0.532      0.0    0.7411; 

 307     100.4      0.0    29.20    35.51   4517.0    13.87    0.536      0.0    0.7418; 

 308     100.4      0.0    29.23    35.50   4493.0    13.94    0.540      0.0    0.7424; 

 309     100.4      0.0    29.25    35.49   4469.0    14.01    0.544      0.0    0.7431; 

 310     100.4      0.0    29.28    35.48   4444.7    14.09    0.548      0.0    0.7437; 

 311     100.4      0.0    29.31    35.47   4420.3    14.17    0.553      0.0    0.7444; 

 312     100.4      0.0    29.33    35.46   4395.7    14.25    0.557      0.0    0.7451; 

 313     100.5      0.0    29.36    35.44   4370.9    14.33    0.561      0.0    0.7458; 

 314     100.5      0.0    29.39    35.43   4345.9    14.41    0.565      0.0    0.7465; 

 315     100.5      0.0    29.42    35.42   4320.7    14.50    0.570      0.0    0.7472; 

 316     100.5      0.0    29.45    35.41   4295.3    14.58    0.574      0.0    0.7480; 

 317     100.5      0.0    29.48    35.40   4269.6    14.67    0.579      0.0    0.7487; 

 318     100.5      0.0    29.51    35.38   4243.7    14.76    0.583      0.0    0.7496; 

 319     100.5      0.0    29.54    35.37   4217.5    14.85    0.588      0.0    0.7504; 

 320     100.5      0.0    29.58    35.36   4191.1    14.94    0.592      0.0    0.7512; 

 321     100.5      0.0    29.61    35.35   4164.3    15.04    0.597      0.0    0.7521; 

 322     100.5      0.0    29.65    35.33   4137.3    15.14    0.602      0.0    0.7531; 

 323     100.5      0.0    29.69    35.32   4109.9    15.24    0.607      0.0    0.7541; 

 324     100.6      0.0    29.73    35.31   4082.2    15.34    0.612      0.0    0.7551; 

 325     100.6      0.0    29.77    35.29   4054.1    15.45    0.617      0.0    0.7561; 

 326     100.6      0.0    29.81    35.28   4026.2    15.56    0.622      0.0    0.7572; 

 327     100.6      0.0    29.85    35.27   3998.5    15.66    0.627      0.0    0.7582; end overlap; 

 328     100.6      0.0    29.89    35.25   3971.2    15.77    0.632      0.0    0.7592; 
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 329     100.6      0.0    29.92    35.24   3944.1    15.88    0.638      0.0    0.7601; 

 330     100.6      0.0    29.96    35.23   3917.2    15.99    0.643      0.0    0.7609; 

 331     100.6      0.0    29.98    35.22   3890.5    16.10    0.649      0.0    0.7616; 

 332     100.7      0.0    30.01    35.20   3864.0    16.21    0.654      0.0    0.7623; 

 333     100.7      0.0    30.04    35.19   3837.7    16.32    0.660      0.0    0.7629; 

 334     100.7      0.0    30.06    35.18   3811.5    16.43    0.666      0.0    0.7635; 

 335     100.7      0.0    30.08    35.17   3785.5    16.54    0.671      0.0    0.7640; 

 336     100.7      0.0    30.09    35.15   3759.6    16.66    0.677      0.0    0.7644; 

 337     100.7      0.0    30.11    35.14   3733.7    16.77    0.684      0.0    0.7648; 

 338     100.8      0.0    30.12    35.13   3707.9    16.89    0.690      0.0    0.7652; 

 339     100.8      0.0    30.14    35.12   3682.1    17.01    0.696      0.0    0.7655; 

 340     100.8      0.0    30.15    35.10   3656.4    17.13    0.703      0.0    0.7657; 

 341     100.8      0.0    30.16    35.09   3630.6    17.25    0.709      0.0    0.7660; 

 342     100.8      0.0    30.16    35.08   3604.8    17.37    0.716      0.0    0.7662; 

 343     100.8      0.0    30.17    35.07   3578.9    17.50    0.723      0.0    0.7663; 

 344     100.9      0.0    30.18    35.06   3552.9    17.63    0.730      0.0    0.7665; 

 345     100.9      0.0    30.18    35.04   3526.8    17.76    0.737      0.0    0.7666; 

 346     100.9      0.0    30.19    35.03   3500.5    17.89    0.744      0.0    0.7667; 

 347     100.9      0.0    30.19    35.02   3474.1    18.03    0.752      0.0    0.7668; 

 348     101.0      0.0    30.19    35.01   3447.4    18.17    0.760      0.0    0.7669; 

 349     101.0      0.0    30.20    34.99   3420.5    18.31    0.767      0.0    0.7670; 

 350     101.0      0.0    30.20    34.98   3393.3    18.46    0.775      0.0    0.7671; 

 351     101.0      0.0    30.21    34.97   3365.8    18.61    0.784      0.0    0.7672; 

 352     101.1      0.0    30.21    34.95   3337.9    18.76    0.792      0.0    0.7674; 

 353     101.1      0.0    30.22    34.94   3309.7    18.92    0.801      0.0    0.7675; 

 354     101.1      0.0    30.23    34.93   3281.0    19.09    0.809      0.0    0.7678; 

 355     101.2      0.0    30.24    34.91   3251.9    19.26    0.818      0.0    0.7680; 

 356     101.2      0.0    30.25    34.90   3222.3    19.44    0.828      0.0    0.7683; 

 357     101.2      0.0    30.27    34.88   3192.1    19.62    0.837      0.0    0.7687; 

 358     101.3      0.0    30.28    34.87   3161.4    19.81    0.847      0.0    0.7692; 

 359     101.3      0.0    30.31    34.85   3130.0    20.01    0.857      0.0    0.7698; 

 360     101.3      0.0    30.33    34.84   3098.0    20.22    0.867      0.0    0.7704; 

 361     101.4      0.0    30.36    34.82   3065.2    20.43    0.878      0.0    0.7712; 

 362     101.4      0.0    30.40    34.81   3031.7    20.66    0.889      0.0    0.7721; 

 363     101.5      0.0    30.44    34.79   2997.4    20.89    0.900      0.0    0.7731; 

 364     101.5      0.0    30.49    34.77   2962.2    21.14    0.911      0.0    0.7743; 

 365     101.6      0.0    30.54    34.76   2926.1    21.40    0.923      0.0    0.7757; 

 366     101.6      0.0    30.60    34.74   2889.0    21.68    0.935      0.0    0.7773; 

 367     101.7      0.0    30.67    34.72   2850.9    21.97    0.947      0.0    0.7791; 

 368     101.8      0.0    30.75    34.70   2811.8    22.27    0.960      0.0    0.7811; 

 369     101.8      0.0    30.84    34.68   2771.6    22.60    0.974      0.0    0.7835; 

 370     101.9      0.0    30.95    34.66   2730.2    22.94    0.987      0.0    0.7861; 

 371     102.0      0.0    31.06    34.64   2687.5    23.30    1.001      0.0    0.7890; 

 372     102.0      0.0    31.19    34.62   2643.6    23.69    1.016      0.0    0.7922; 

 373     102.1      0.0    31.33    34.60   2598.4    24.10    1.031      0.0    0.7959; 

 374     102.2      0.0    31.49    34.58   2551.9    24.54    1.046      0.0    0.7999; 

 375     102.3      0.0    31.67    34.56   2503.9    25.01    1.062      0.0    0.8045; 

 376     102.4      0.0    31.87    34.53   2454.8    25.51    1.079      0.0    0.8094; 

 377     102.5      0.0    32.07    34.51   2406.6    26.02    1.095      0.0    0.8146; 

 378     102.6      0.0    32.28    34.49   2359.4    26.54    1.111      0.0    0.8200; 

 379     102.7      0.0    32.51    34.47   2313.1    27.08    1.126      0.0    0.8257; 

 380     102.8      0.0    32.74    34.44   2267.7    27.62    1.141      0.0    0.8317; 

 381     102.9      0.0    32.99    34.42   2223.2    28.17    1.156      0.0    0.8379; 

 382     103.0      0.0    33.24    34.40   2179.6    28.73    1.171      0.0    0.8444; 

 383     103.1      0.0    33.51    34.38   2136.8    29.31    1.186      0.0    0.8511; 

 384     103.2      0.0    33.78    34.36   2094.9    29.90    1.200      0.0    0.8580; 
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 385     103.3      0.0    34.06    34.34   2053.8    30.49    1.215      0.0    0.8652; 

 386     103.4      0.0    34.36    34.32   2013.5    31.11    1.229      0.0    0.8726; 

 387     103.5      0.0    34.65    34.30   1974.0    31.73    1.243      0.0    0.8802; 

 388     103.6      0.0    34.96    34.29   1935.3    32.36    1.256      0.0    0.8881; 

 389     103.7      0.0    35.28    34.27   1897.3    33.01    1.270      0.0    0.8961; 

 390     103.8      0.0    35.60    34.25   1860.1    33.67    1.283      0.0    0.9043; 

 391     103.9      0.0    35.93    34.23   1823.6    34.34    1.297      0.0    0.9127; 

 392     104.0      0.0    36.27    34.22   1787.8    35.03    1.310      0.0    0.9213; 

 393     104.1      0.0    36.62    34.20   1752.7    35.73    1.323      0.0    0.9301; 

 394     104.3      0.0    36.97    34.18   1718.3    36.45    1.335      0.0    0.9391; 

 395     104.4      0.0    37.33    34.17   1684.6    37.18    1.348      0.0    0.9483; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   0.4109 

Lmz(m):   0.4109 

forced entrain      1     0.0  -1.333   0.948   0.113 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

2:50:38 PM. amb fills: 4 

 

 

 
Figure C.7.1: Plumes 18b solution of discharge plume trajectories for discharges of 0.35 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt., and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of the plume is Z = 

99.1 ft. at Xa = 0.462 ft from the point of discharge. The centerline of the plume is at an average 

distance of Xb = 1.348 ft from the point of discharge as the plume begins to impact the bottom at 

a depth of Z = 104.5 ft. 
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Figure C.7.2: Plumes 18b solution of vertical density profile for discharges of 0.35 mgd of 

SOCWA wastewater at average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny 

Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density shown as black 

triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.7.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0.35 mgd of SOCWA wastewater at 

average annual TDS = 1.25 ppt. and 5 mgd of brine from the Doheny Desalination Project with a 

brine salinity of 67 ppt. Effective dilution is Sa = 12.53 at the maximum rise of the plume at Xa = 

0.462 ft. from the point of discharge. As the plume begins to impact the bottom, the plume 

centerline is at a distance of Xb = 1.348 ft from the point of discharge, where the effective 

dilution reaches Sa = 37.18. 
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C.8: Plumes 18b Results for SJCOO discharges of 1.8 mgd Well Water and 3 mgd Brine: 

 
ontents of the memo box (may not be current and must be updated manually) 

Project "C:\Plumes18\SJCOO_WellW1.8mgd_b3mgd_D-1"  

memo 

SJCOO discharging 1.8 mgd well water and 3 mgd brine 

 

Model configuration items checked:  

  Channel width (m) 100 

Start case for graphs 1 

Max detailed graphs 10 (limits plots that can overflow memory) 

 Elevation Projection Plane (deg) 0 

Shore vector (m,deg) not checked 

 Bacteria model  : Mancini (1978) coliform model 

 PDS sfc. model heat transfer : Medium 

 Equation of State : S, T 

 Similarity Profile : Default profile (k=2.0, ...) 

 Diffuser port contraction coefficient 1 

 Light absorption coefficient 0.16 

 Farfield increment (m) 200 

 UM3 aspiration coefficient 0.1 

  Output file: text output tab 

  Output each ?? steps 1 

  Maximum dilution reported 1000 

 Text output format : Standard    

 Max vertical reversals : to max rise or fall 

 

/ UM3. 1/14/2019 3:07:41 PM 

Case 1; ambient file C:\Plumes18\SJCOO_WellW1.8mgd_b3mgd_D-1.001.db; Diffuser table record 1: ----

------------------------------ 

 

Ambient Table: 

     Depth   Amb-cur   Amb-dir   Amb-sal   Amb-tem   Amb-pol     Decay   Far-spd   Far-dir   Disprsn   

Density 

         m       m/s       deg       psu         C     kg/kg       s-1       m/s       deg  m0.67/s2   sigma-T 

       0.0       0.0       0.0     33.38     19.97       0.0       0.0       0.0       0.0    0.0003  23.55719 

     2.000       0.0       0.0     33.39     19.87       0.0       0.0       0.0       0.0    0.0003  23.59288 

     4.000       0.0       0.0     33.40     19.81       0.0       0.0       0.0       0.0    0.0003  23.61484 

     7.000       0.0       0.0     33.41     19.64       0.0       0.0       0.0       0.0    0.0003  23.67096 

     10.00       0.0       0.0     33.40     17.76       0.0       0.0       0.0       0.0    0.0003  24.12888 

     12.00       0.0       0.0     33.38     17.34       0.0       0.0       0.0       0.0    0.0003  24.21549 

     14.00       0.0       0.0     33.38     16.73       0.0       0.0       0.0       0.0    0.0003  24.35932 

     16.00       0.0       0.0     33.38     15.17       0.0       0.0       0.0       0.0    0.0003  24.71340 

     18.00       0.0       0.0     33.37     14.37       0.0       0.0       0.0       0.0    0.0003  24.87044 

     20.00       0.0       0.0     33.35     14.18       0.0       0.0       0.0       0.0    0.0003  24.89660 

     22.00       0.0       0.0     33.33     13.83       0.0       0.0       0.0       0.0    0.0003  24.95172 

     24.00       0.0       0.0     33.32     13.75       0.0       0.0       0.0       0.0    0.0003  24.96707 

     26.00       0.0       0.0     33.36     13.42       0.0       0.0       0.0       0.0    0.0003  25.06459 

     31.85       0.0       0.0     33.36     13.39       0.0       0.0       0.0       0.0    0.0003  25.07201 

 

Diffuser table: 

   P-diaVer angl H-Angle SourceX SourceY   Ports  MZ-dis Isoplth P-depth Ttl-flo Eff-sal    Temp Polutnt 

    (in)   (deg)   (deg)    (ft)    (ft)      ()    (ft)(concent)    (ft)   (MGD)   (psu)     (C)   (ppm) 
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  3.0500     0.0     0.0     0.0     0.0  125.00  1000.0     0.0  100.00  4.8000  54.440  20.660 54440.0 

 

Simulation: 

Froude No:    -3.468; Strat No:-2.65E-4; Spcg No:   14.39; k: 35692.1; eff den (sigmaT)  39.56029; eff vel     

0.357(m/s); 

Current is very small, flow regime may be transient. 

        Depth  Amb-cur    P-dia  Eff-sal  Polutnt   Dilutn   x-posn   y-posn   Iso dia 

Step     (ft)    (m/s)     (in)    (psu)    (ppm)       ()     (ft)     (ft)       (m) 

   0     100.0 1.000E-5    3.050    54.44  54440.0    1.000      0.0      0.0   0.07747; 

   1     100.0      0.0    3.058    54.33  54140.8    1.006  0.00349      0.0   0.07768; 

   2     100.0      0.0    3.098    53.91  53065.0    1.026  0.00632      0.0   0.07868; 

   3     100.0      0.0    3.160    53.51  52010.8    1.047  0.00871      0.0   0.08027; 

   4     100.0      0.0    3.224    53.12  50977.8    1.068   0.0108      0.0   0.08188; 

   5     100.0      0.0    3.289    52.73  49965.6    1.090   0.0127      0.0   0.08353; 

   6     100.0      0.0    3.355    52.35  48973.7    1.112   0.0144      0.0   0.08521; 

   7     100.0      0.0    3.422    51.98  48001.7    1.134   0.0159      0.0   0.08692; 

   8     100.0      0.0    3.491    51.61  47049.3    1.157   0.0174      0.0   0.08867; 

   9     100.0      0.0    3.561    51.25  46115.9    1.181   0.0187      0.0   0.09046; 

  10     100.0      0.0    3.633    50.90  45201.3    1.204    0.020      0.0   0.09228; 

  11     100.0      0.0    3.706    50.56  44305.0    1.229   0.0212      0.0   0.09413; 

  12     100.0      0.0    3.781    50.22  43426.7    1.254   0.0224      0.0   0.09603; 

  13     100.0      0.0    3.857    49.89  42565.9    1.279   0.0235      0.0   0.09796; 

  14     100.0      0.0    3.934    49.57  41722.4    1.305   0.0246      0.0   0.09993; 

  15     100.0      0.0    4.013    49.25  40895.8    1.331   0.0256      0.0    0.1019; 

  16     100.0      0.0    4.094    48.94  40085.7    1.358   0.0266      0.0    0.1040; 

  17     100.0      0.0    4.176    48.63  39291.8    1.386   0.0276      0.0    0.1061; 

  18     100.0      0.0    4.260    48.33  38513.8    1.414   0.0285      0.0    0.1082; 

  19     100.0      0.0    4.346    48.04  37751.3    1.442   0.0294      0.0    0.1104; 

  20     100.0      0.0    4.433    47.75  37004.1    1.471   0.0303      0.0    0.1126; 

  21     100.0      0.0    4.522    47.47  36271.7    1.501   0.0312      0.0    0.1149; 

  22     100.0      0.0    4.613    47.19  35554.0    1.531    0.032      0.0    0.1172; 

  23     100.0      0.0    4.706    46.92  34850.7    1.562   0.0329      0.0    0.1195; 

  24     100.0      0.0    4.800    46.66  34161.3    1.594   0.0337      0.0    0.1219; 

  25     100.0      0.0    4.897    46.40  33485.7    1.626   0.0345      0.0    0.1244; 

  26     100.0      0.0    4.995    46.14  32823.6    1.659   0.0353      0.0    0.1269; 

  27     100.0      0.0    5.095    45.89  32174.7    1.692    0.036      0.0    0.1294; 

  28     100.0      0.0    5.198    45.64  31538.7    1.726   0.0368      0.0    0.1320; 

  29     100.0      0.0    5.302    45.40  30915.3    1.761   0.0375      0.0    0.1347; 

  30     100.0      0.0    5.408    45.17  30304.4    1.796   0.0383      0.0    0.1374; 

  31     100.0      0.0    5.517    44.94  29705.6    1.833    0.039      0.0    0.1401; 

  32     100.0      0.0    5.628    44.71  29118.8    1.870   0.0397      0.0    0.1429; 

  33     100.0      0.0    5.741    44.49  28543.6    1.907   0.0404      0.0    0.1458; 

  34     100.0      0.0    5.856    44.27  27979.9    1.946   0.0411      0.0    0.1487; 

  35     100.0      0.0    5.973    44.05  27427.4    1.985   0.0418      0.0    0.1517; 

  36     100.0      0.0    6.093    43.85  26885.8    2.025   0.0425      0.0    0.1548; 

  37     100.0      0.0    6.215    43.64  26355.1    2.066   0.0432      0.0    0.1579; 

  38     100.0      0.0    6.340    43.44  25834.8    2.107   0.0438      0.0    0.1610; 

  39     100.0      0.0    6.467    43.24  25324.9    2.150   0.0445      0.0    0.1643; 

  40     100.0      0.0    6.597    43.05  24825.2    2.193   0.0452      0.0    0.1676; 

  41     100.0      0.0    6.729    42.86  24335.3    2.237   0.0458      0.0    0.1709; 

  42     100.0      0.0    6.864    42.67  23855.2    2.282   0.0464      0.0    0.1744; 

  43     100.0      0.0    7.002    42.49  23384.6    2.328   0.0471      0.0    0.1779; 

  44     100.0      0.0    7.143    42.31  22923.4    2.375   0.0477      0.0    0.1814; 

  45     100.0      0.0    7.286    42.13  22471.2    2.423   0.0483      0.0    0.1851; 

  46     100.0      0.0    7.432    41.96  22028.1    2.471   0.0489      0.0    0.1888; 

  47     100.0      0.0    7.581    41.79  21593.7    2.521   0.0496      0.0    0.1926; 
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  48     100.0      0.0    7.733    41.63  21168.0    2.572   0.0502      0.0    0.1964; 

  49     100.0      0.0    7.888    41.47  20750.7    2.624   0.0508      0.0    0.2004; 

  50     100.0      0.0    8.046    41.31  20341.7    2.676   0.0514      0.0    0.2044; 

  51     100.0      0.0    8.207    41.15  19940.7    2.730    0.052      0.0    0.2085; 

  52     100.0      0.0    8.372    41.00  19547.7    2.785   0.0525      0.0    0.2126; 

  53     100.0      0.0    8.540    40.85  19162.5    2.841   0.0531      0.0    0.2169; 

  54     100.0      0.0    8.711    40.70  18784.9    2.898   0.0537      0.0    0.2213; 

  55     100.0      0.0    8.885    40.56  18414.8    2.956   0.0543      0.0    0.2257; 

  56     100.0      0.0    9.063    40.42  18052.1    3.016   0.0548      0.0    0.2302; 

  57     100.0      0.0    9.245    40.28  17696.4    3.076   0.0554      0.0    0.2348; 

  58     100.0      0.0    9.430    40.14  17347.9    3.138    0.056      0.0    0.2395; 

  59     100.0      0.0    9.619    40.01  17006.2    3.201   0.0565      0.0    0.2443; 

  60     100.0      0.0    9.812    39.88  16671.3    3.265   0.0571      0.0    0.2492; 

  61     100.0      0.0    10.01    39.75  16343.0    3.331   0.0576      0.0    0.2542; 

  62     100.0      0.0    10.21    39.63  16021.2    3.398   0.0582      0.0    0.2593; 

  63     100.0      0.0    10.41    39.50  15705.8    3.466   0.0587      0.0    0.2645; 

  64     100.0      0.0    10.62    39.38  15396.6    3.536   0.0592      0.0    0.2698; 

  65     100.0      0.0    10.83    39.27  15103.8    3.604   0.0598      0.0    0.2751; begin overlap; 

  66     100.0      0.0    11.04    39.16  14827.3    3.672   0.0603      0.0    0.2803; 

  67     100.0      0.0    11.24    39.06  14565.6    3.738   0.0608      0.0    0.2855; 

  68     100.0      0.0    11.44    38.96  14317.5    3.802   0.0614      0.0    0.2905; 

  69     100.0      0.0    11.63    38.87  14081.8    3.866   0.0619      0.0    0.2954; 

  70     100.0      0.0    11.82    38.78  13857.6    3.929   0.0624      0.0    0.3003; 

  71     100.0      0.0    12.01    38.70  13643.8    3.990   0.0629      0.0    0.3050; 

  72     100.0      0.0    12.19    38.62  13439.7    4.051   0.0635      0.0    0.3097; 

  73     100.0      0.0    12.38    38.55  13244.6    4.110    0.064      0.0    0.3143; 

  74     100.0      0.0    12.55    38.47  13057.9    4.169   0.0645      0.0    0.3189; 

  75     100.0      0.0    12.73    38.40  12878.9    4.227    0.065      0.0    0.3234; 

  76     100.0      0.0    12.91    38.34  12707.1    4.284   0.0655      0.0    0.3278; 

  77     100.0      0.0    13.08    38.27  12542.1    4.341   0.0661      0.0    0.3322; 

  78     100.0      0.0    13.25    38.21  12383.4    4.396   0.0666      0.0    0.3365; 

  79     100.0      0.0    13.41    38.15  12230.7    4.451   0.0671      0.0    0.3407; 

  80     100.0      0.0    13.58    38.09  12083.5    4.505   0.0676      0.0    0.3449; 

  81     100.0      0.0    13.74    38.04  11941.5    4.559   0.0681      0.0    0.3490; 

  82     100.0      0.0    13.90    37.98  11804.4    4.612   0.0687      0.0    0.3531; 

  83     100.0      0.0    14.06    37.93  11672.0    4.664   0.0692      0.0    0.3572; 

  84     100.0      0.0    14.22    37.88  11544.0    4.716   0.0697      0.0    0.3611; 

  85     100.0      0.0    14.37    37.83  11420.1    4.767   0.0702      0.0    0.3651; 

  86     100.0      0.0    14.53    37.79  11300.1    4.818   0.0708      0.0    0.3690; 

  87     100.0      0.0    14.68    37.74  11183.9    4.868   0.0713      0.0    0.3729; 

  88     100.0      0.0    14.83    37.70  11071.2    4.917   0.0718      0.0    0.3767; 

  89     100.0      0.0    14.98    37.65  10961.8    4.966   0.0724      0.0    0.3805; 

  90     100.0      0.0    15.13    37.61  10855.7    5.015   0.0729      0.0    0.3842; 

  91     100.0      0.0    15.27    37.57  10752.5    5.063   0.0734      0.0    0.3879; 

  92     100.0      0.0    15.42    37.53  10652.3    5.111    0.074      0.0    0.3916; 

  93     100.0      0.0    15.56    37.50  10554.8    5.158   0.0745      0.0    0.3952; 

  94     100.0      0.0    15.70    37.46  10460.0    5.205   0.0751      0.0    0.3988; 

  95     100.0      0.0    15.84    37.42  10367.6    5.251   0.0756      0.0    0.4024; 

  96     100.0      0.0    15.98    37.39  10277.7    5.297   0.0762      0.0    0.4059; 

  97     100.0      0.0    16.12    37.35  10190.1    5.342   0.0767      0.0    0.4094; 

  98     100.0      0.0    16.26    37.32  10104.7    5.388   0.0773      0.0    0.4129; 

  99     100.0      0.0    16.39    37.29  10021.3    5.432   0.0778      0.0    0.4164; 

 100     100.0      0.0    16.53    37.26   9940.1    5.477   0.0784      0.0    0.4198; 

 101     100.0      0.0    16.66    37.22   9860.7    5.521    0.079      0.0    0.4232; 

 102     100.0      0.0    16.79    37.19   9783.2    5.565   0.0795      0.0    0.4265; 

 103     100.0      0.0    16.92    37.16   9707.6    5.608   0.0801      0.0    0.4298; 
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 104     100.0      0.0    17.05    37.14   9633.6    5.651   0.0807      0.0    0.4332; 

 105     100.0      0.0    17.18    37.11   9561.3    5.694   0.0813      0.0    0.4364; 

 106     100.0      0.0    17.31    37.08   9490.6    5.736   0.0819      0.0    0.4397; 

 107     100.0      0.0    17.44    37.05   9421.4    5.778   0.0825      0.0    0.4429; 

 108     100.0      0.0    17.56    37.03   9353.7    5.820   0.0831      0.0    0.4461; 

 109     100.0      0.0    17.69    37.00   9287.5    5.862   0.0837      0.0    0.4493; 

 110     100.0      0.0    17.81    36.98   9222.6    5.903   0.0843      0.0    0.4525; 

 111     100.0      0.0    17.94    36.95   9159.1    5.944   0.0849      0.0    0.4556; 

 112     100.0      0.0    18.06    36.93   9096.8    5.985   0.0855      0.0    0.4587; 

 113     100.0      0.0    18.18    36.90   9035.8    6.025   0.0861      0.0    0.4618; 

 114     100.0      0.0    18.30    36.88   8976.0    6.065   0.0867      0.0    0.4649; 

 115     100.0      0.0    18.42    36.86   8917.3    6.105   0.0874      0.0    0.4679; 

 116     100.0      0.0    18.54    36.83   8859.8    6.145    0.088      0.0    0.4710; 

 117     100.0      0.0    18.66    36.81   8803.3    6.184   0.0886      0.0    0.4740; 

 118     100.0      0.0    18.78    36.79   8747.9    6.223   0.0893      0.0    0.4770; 

 119     100.0      0.0    18.90    36.77   8693.5    6.262   0.0899      0.0    0.4799; 

 120     100.0      0.0    19.01    36.75   8640.1    6.301   0.0906      0.0    0.4829; 

 121     100.0      0.0    19.13    36.73   8587.7    6.339   0.0913      0.0    0.4858; 

 122     100.0      0.0    19.24    36.71   8536.2    6.378    0.092      0.0    0.4887; 

 123     100.0      0.0    19.36    36.69   8485.6    6.416   0.0926      0.0    0.4916; 

 124     100.0      0.0    19.47    36.67   8435.8    6.453   0.0933      0.0    0.4945; 

 125     100.0      0.0    19.58    36.65   8386.9    6.491    0.094      0.0    0.4974; 

 126     100.0      0.0    19.69    36.63   8338.9    6.528   0.0947      0.0    0.5002; 

 127     100.0      0.0    19.81    36.61   8291.6    6.566   0.0954      0.0    0.5031; 

 128     100.0      0.0    19.92    36.59   8245.1    6.603   0.0962      0.0    0.5059; 

 129     100.0      0.0    20.03    36.58   8199.4    6.640   0.0969      0.0    0.5087; 

 130     100.0      0.0    20.14    36.56   8154.4    6.676   0.0976      0.0    0.5114; 

 131     100.0      0.0    20.24    36.54   8110.1    6.713   0.0984      0.0    0.5142; 

 132     100.0      0.0    20.35    36.52   8066.4    6.749   0.0991      0.0    0.5170; 

 133     100.0      0.0    20.46    36.51   8023.5    6.785   0.0999      0.0    0.5197; 

 134     100.0      0.0    20.57    36.49   7981.2    6.821    0.101      0.0    0.5224; 

 135     100.0      0.0    20.67    36.47   7939.6    6.857    0.101      0.0    0.5251; 

 136     100.0      0.0    20.78    36.46   7898.6    6.892    0.102      0.0    0.5278; 

 137     100.0      0.0    20.88    36.44   7858.2    6.928    0.103      0.0    0.5305; 

 138     100.0      0.0    20.99    36.43   7818.3    6.963    0.104      0.0    0.5331; 

 139     100.0      0.0    21.09    36.41   7779.1    6.998    0.105      0.0    0.5358; 

 140     100.0      0.0    21.20    36.40   7740.4    7.033    0.106      0.0    0.5384; 

 141     100.0      0.0    21.30    36.38   7702.2    7.068    0.106      0.0    0.5410; 

 142     100.0      0.0    21.40    36.37   7664.6    7.103    0.107      0.0    0.5436; 

 143     100.0      0.0    21.50    36.35   7627.5    7.137    0.108      0.0    0.5462; 

 144     100.0      0.0    21.60    36.34   7590.9    7.172    0.109      0.0    0.5488; 

 145     100.0      0.0    21.71    36.32   7554.8    7.206    0.110      0.0    0.5513; 

 146     100.0      0.0    21.81    36.31   7519.2    7.240    0.111      0.0    0.5539; 

 147     100.0      0.0    21.91    36.30   7484.0    7.274    0.112      0.0    0.5564; 

 148     100.0      0.0    22.00    36.28   7449.3    7.308    0.113      0.0    0.5589; 

 149     100.0      0.0    22.10    36.27   7415.0    7.342    0.114      0.0    0.5614; 

 150     100.0      0.0    22.20    36.26   7381.2    7.376    0.115      0.0    0.5639; 

 151     100.0      0.0    22.30    36.24   7347.8    7.409    0.116      0.0    0.5664; 

 152     100.0      0.0    22.39    36.23   7314.8    7.442    0.117      0.0    0.5688; 

 153     100.0      0.0    22.49    36.22   7282.2    7.476    0.118      0.0    0.5713; 

 154     100.0      0.0    22.59    36.20   7250.0    7.509    0.119      0.0    0.5737; 

 155     100.0      0.0    22.68    36.19   7218.1    7.542    0.120      0.0    0.5761; 

 156     100.0      0.0    22.78    36.18   7186.7    7.575    0.121      0.0    0.5785; 

 157     100.0      0.0    22.87    36.17   7155.6    7.608    0.123      0.0    0.5809; 

 158     100.0      0.0    22.97    36.16   7124.9    7.641    0.124      0.0    0.5833; 

 159     100.0      0.0    23.06    36.14   7094.5    7.674    0.125      0.0    0.5857; 
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 160     100.0      0.0    23.15    36.13   7064.4    7.706    0.126      0.0    0.5880; 

 161     100.0      0.0    23.24    36.12   7034.7    7.739    0.127      0.0    0.5904; 

 162     100.0      0.0    23.33    36.11   7005.3    7.771    0.129      0.0    0.5927; 

 163     100.0      0.0    23.42    36.10   6976.1    7.804    0.130      0.0    0.5950; 

 164     100.0      0.0    23.51    36.09   6947.3    7.836    0.132      0.0    0.5973; 

 165     100.0      0.0    23.60    36.07   6918.8    7.868    0.133      0.0    0.5995; 

 166     100.0      0.0    23.69    36.06   6890.6    7.901    0.134      0.0    0.6018; 

 167     100.0      0.0    23.78    36.05   6862.6    7.933    0.136      0.0    0.6040; 

 168     100.0      0.0    23.87    36.04   6835.0    7.965    0.138      0.0    0.6063; 

 169     100.0      0.0    23.96    36.03   6807.5    7.997    0.139      0.0    0.6085; 

 170     100.0      0.0    24.04    36.02   6780.4    8.029    0.141      0.0    0.6107; 

 171     100.0      0.0    24.13    36.01   6753.4    8.061    0.143      0.0    0.6128; 

 172     100.0      0.0    24.21    36.00   6726.7    8.093    0.144      0.0    0.6150; 

 173     100.0      0.0    24.29    35.99   6700.3    8.125    0.146      0.0    0.6171; 

 174     100.0      0.0    24.38    35.98   6674.1    8.157    0.148      0.0    0.6192; 

 175     100.0      0.0    24.46    35.97   6649.1    8.188    0.150      0.0    0.6212; 

 176     100.0      0.0    24.53    35.96   6624.4    8.218    0.152      0.0    0.6232; 

 177     100.0      0.0    24.61    35.95   6599.9    8.249    0.154      0.0    0.6251; 

 178     100.0      0.0    24.69    35.94   6575.5    8.279    0.156      0.0    0.6271; 

 179     100.0      0.0    24.76    35.93   6551.5    8.310    0.158      0.0    0.6290; 

 180     100.0      0.0    24.84    35.92   6527.6    8.340    0.160      0.0    0.6309; 

 181     100.0      0.0    24.91    35.91   6503.9    8.370    0.162      0.0    0.6328; 

 182     100.0      0.0    24.99    35.90   6480.5    8.401    0.164      0.0    0.6346; 

 183     100.0      0.0    25.06    35.89   6457.2    8.431    0.165      0.0    0.6365; 

 184     100.0      0.0    25.13    35.89   6434.2    8.461    0.167      0.0    0.6384; 

 185     100.0      0.0    25.20    35.88   6411.3    8.491    0.169      0.0    0.6402; 

 186     100.0      0.0    25.28    35.87   6388.7    8.521    0.171      0.0    0.6420; 

 187     100.0      0.0    25.35    35.86   6366.2    8.551    0.173      0.0    0.6438; 

 188     100.0      0.0    25.42    35.85   6343.9    8.581    0.175      0.0    0.6456; 

 189     100.0      0.0    25.49    35.84   6321.8    8.611    0.177      0.0    0.6474; 

 190     100.0      0.0    25.56    35.83   6299.9    8.641    0.179      0.0    0.6491; 

 191     100.0      0.0    25.62    35.82   6278.1    8.671    0.181      0.0    0.6509; 

 192     100.0      0.0    25.69    35.82   6256.6    8.701    0.183      0.0    0.6526; 

 193     100.0      0.0    25.76    35.81   6235.1    8.731    0.185      0.0    0.6543; 

 194     100.0      0.0    25.83    35.80   6213.9    8.761    0.186      0.0    0.6560; 

 195     100.0      0.0    25.89    35.79   6192.8    8.791    0.188      0.0    0.6577; 

 196     100.0      0.0    25.96    35.78   6171.9    8.821    0.190      0.0    0.6594; 

 197     100.0      0.0    26.03    35.77   6151.1    8.850    0.192      0.0    0.6610; 

 198     100.0      0.0    26.09    35.77   6130.5    8.880    0.194      0.0    0.6627; 

 199     100.0      0.0    26.15    35.76   6110.0    8.910    0.196      0.0    0.6643; 

 200     100.0      0.0    26.22    35.75   6089.7    8.940    0.198      0.0    0.6659; 

 201     100.0      0.0    26.28    35.74   6069.5    8.969    0.200      0.0    0.6675; 

 202     100.0      0.0    26.34    35.73   6049.4    8.999    0.202      0.0    0.6691; 

 203     100.0      0.0    26.41    35.73   6029.5    9.029    0.204      0.0    0.6707; 

 204     100.0      0.0    26.47    35.72   6009.7    9.059    0.205      0.0    0.6723; 

 205     100.0      0.0    26.53    35.71   5990.1    9.088    0.207      0.0    0.6738; 

 206     100.0      0.0    26.59    35.70   5970.6    9.118    0.209      0.0    0.6754; 

 207     100.0      0.0    26.65    35.70   5951.2    9.148    0.211      0.0    0.6769; 

 208     100.0      0.0    26.71    35.69   5932.0    9.177    0.213      0.0    0.6784; 

 209     100.0      0.0    26.77    35.68   5912.8    9.207    0.215      0.0    0.6799; 

 210     100.0      0.0    26.83    35.67   5893.8    9.237    0.217      0.0    0.6814; 

 211     100.0      0.0    26.88    35.67   5874.9    9.267    0.219      0.0    0.6828; 

 212     100.0      0.0    26.94    35.66   5856.1    9.296    0.221      0.0    0.6843; 

 213     100.0      0.0    27.00    35.65   5837.5    9.326    0.223      0.0    0.6857; 

 214     100.0      0.0    27.05    35.64   5818.9    9.356    0.225      0.0    0.6872; 

 215     100.0      0.0    27.11    35.64   5800.5    9.385    0.226      0.0    0.6886; 
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 216     100.0      0.0    27.16    35.63   5782.2    9.415    0.228      0.0    0.6900; 

 217     100.0      0.0    27.22    35.62   5763.9    9.445    0.230      0.0    0.6914; 

 218     100.0      0.0    27.27    35.62   5745.8    9.475    0.232      0.0    0.6927; 

 219     100.0      0.0    27.33    35.61   5727.8    9.505    0.234      0.0    0.6941; 

 220     100.0      0.0    27.38    35.60   5709.9    9.534    0.236      0.0    0.6955; 

 221     100.0      0.0    27.43    35.59   5692.1    9.564    0.238      0.0    0.6968; 

 222     100.0      0.0    27.48    35.59   5674.3    9.594    0.240      0.0    0.6981; 

 223     100.0      0.0    27.54    35.58   5656.7    9.624    0.242      0.0    0.6994; 

 224     100.0      0.0    27.59    35.57   5639.2    9.654    0.244      0.0    0.7007; 

 225     100.0      0.0    27.64    35.57   5621.7    9.684    0.246      0.0    0.7020; 

 226     100.0      0.0    27.69    35.56   5604.4    9.714    0.248      0.0    0.7033; 

 227     100.1      0.0    27.74    35.55   5587.1    9.744    0.250      0.0    0.7045; 

 228     100.1      0.0    27.79    35.55   5569.9    9.774    0.252      0.0    0.7058; 

 229     100.1      0.0    27.83    35.54   5552.8    9.804    0.254      0.0    0.7070; 

 230     100.1      0.0    27.88    35.53   5535.8    9.834    0.256      0.0    0.7082; 

 231     100.1      0.0    27.93    35.53   5518.9    9.864    0.258      0.0    0.7094; 

 232     100.1      0.0    27.98    35.52   5502.0    9.895    0.260      0.0    0.7106; 

 233     100.1      0.0    28.02    35.51   5485.3    9.925    0.262      0.0    0.7118; 

 234     100.1      0.0    28.07    35.51   5468.6    9.955    0.264      0.0    0.7129; 

 235     100.1      0.0    28.11    35.50   5451.9    9.985    0.266      0.0    0.7141; 

 236     100.1      0.0    28.16    35.49   5435.4    10.02    0.268      0.0    0.7152; 

 237     100.1      0.0    28.20    35.49   5418.9    10.05    0.270      0.0    0.7164; 

 238     100.1      0.0    28.25    35.48   5402.5    10.08    0.272      0.0    0.7175; 

 239     100.1      0.0    28.29    35.47   5386.1    10.11    0.274      0.0    0.7186; 

 240     100.1      0.0    28.33    35.47   5369.9    10.14    0.276      0.0    0.7197; 

 241     100.1      0.0    28.38    35.46   5353.7    10.17    0.278      0.0    0.7207; 

 242     100.1      0.0    28.42    35.46   5337.5    10.20    0.280      0.0    0.7218; 

 243     100.1      0.0    28.46    35.45   5321.4    10.23    0.282      0.0    0.7229; 

 244     100.1      0.0    28.50    35.44   5305.4    10.26    0.284      0.0    0.7239; 

 245     100.1      0.0    28.54    35.44   5289.4    10.29    0.286      0.0    0.7249; 

 246     100.1      0.0    28.58    35.43   5273.5    10.32    0.288      0.0    0.7259; 

 247     100.1      0.0    28.62    35.42   5257.7    10.35    0.290      0.0    0.7269; 

 248     100.1      0.0    28.66    35.42   5241.9    10.39    0.292      0.0    0.7279; 

 249     100.1      0.0    28.70    35.41   5226.2    10.42    0.294      0.0    0.7289; 

 250     100.1      0.0    28.73    35.41   5210.5    10.45    0.296      0.0    0.7298; 

 251     100.1      0.0    28.77    35.40   5194.9    10.48    0.299      0.0    0.7308; 

 252     100.1      0.0    28.81    35.39   5179.3    10.51    0.301      0.0    0.7317; 

 253     100.1      0.0    28.84    35.39   5163.8    10.54    0.303      0.0    0.7326; 

 254     100.1      0.0    28.88    35.38   5148.3    10.57    0.305      0.0    0.7336; 

 255     100.1      0.0    28.92    35.38   5132.9    10.61    0.307      0.0    0.7345; 

 256     100.1      0.0    28.95    35.37   5117.5    10.64    0.309      0.0    0.7353; 

 257     100.1      0.0    28.98    35.36   5102.2    10.67    0.311      0.0    0.7362; 

 258     100.1      0.0    29.02    35.36   5086.9    10.70    0.313      0.0    0.7371; 

 259     100.1      0.0    29.05    35.35   5071.6    10.73    0.316      0.0    0.7379; 

 260     100.1      0.0    29.08    35.35   5056.4    10.77    0.318      0.0    0.7387; 

 261     100.1      0.0    29.12    35.34   5041.2    10.80    0.320      0.0    0.7396; 

 262     100.1      0.0    29.15    35.33   5026.1    10.83    0.322      0.0    0.7404; 

 263     100.1      0.0    29.18    35.33   5011.0    10.86    0.324      0.0    0.7412; 

 264     100.1      0.0    29.21    35.32   4995.9    10.90    0.327      0.0    0.7420; 

 265     100.1      0.0    29.24    35.32   4980.9    10.93    0.329      0.0    0.7427; 

 266     100.1      0.0    29.27    35.31   4965.9    10.96    0.331      0.0    0.7435; 

 267     100.1      0.0    29.30    35.30   4951.0    11.00    0.333      0.0    0.7442; 

 268     100.1      0.0    29.33    35.30   4936.1    11.03    0.336      0.0    0.7450; 

 269     100.1      0.0    29.36    35.29   4921.2    11.06    0.338      0.0    0.7457; 

 270     100.1      0.0    29.39    35.29   4906.3    11.10    0.340      0.0    0.7464; 

 271     100.1      0.0    29.41    35.28   4891.5    11.13    0.343      0.0    0.7471; 
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 272     100.1      0.0    29.44    35.28   4876.6    11.16    0.345      0.0    0.7478; 

 273     100.1      0.0    29.47    35.27   4861.9    11.20    0.347      0.0    0.7485; 

 274     100.1      0.0    29.49    35.26   4847.1    11.23    0.350      0.0    0.7491; 

 275     100.1      0.0    29.52    35.26   4832.4    11.27    0.352      0.0    0.7498; 

 276     100.1      0.0    29.54    35.25   4817.6    11.30    0.354      0.0    0.7504; 

 277     100.1      0.0    29.57    35.25   4802.9    11.33    0.357      0.0    0.7510; 

 278     100.1      0.0    29.59    35.24   4788.3    11.37    0.359      0.0    0.7516; 

 279     100.1      0.0    29.62    35.24   4773.6    11.40    0.362      0.0    0.7522; 

 280     100.1      0.0    29.64    35.23   4759.0    11.44    0.364      0.0    0.7528; 

 281     100.1      0.0    29.66    35.22   4744.3    11.47    0.366      0.0    0.7534; 

 282     100.1      0.0    29.68    35.22   4729.7    11.51    0.369      0.0    0.7540; 

 283     100.1      0.0    29.71    35.21   4715.1    11.55    0.371      0.0    0.7545; 

 284     100.1      0.0    29.73    35.21   4700.5    11.58    0.374      0.0    0.7551; 

 285     100.1      0.0    29.75    35.20   4685.9    11.62    0.376      0.0    0.7556; 

 286     100.1      0.0    29.77    35.20   4671.4    11.65    0.379      0.0    0.7561; 

 287     100.2      0.0    29.79    35.19   4656.8    11.69    0.381      0.0    0.7566; 

 288     100.2      0.0    29.81    35.18   4642.3    11.73    0.384      0.0    0.7571; 

 289     100.2      0.0    29.83    35.18   4627.7    11.76    0.387      0.0    0.7576; 

 290     100.2      0.0    29.84    35.17   4613.2    11.80    0.389      0.0    0.7580; 

 291     100.2      0.0    29.86    35.17   4598.6    11.84    0.392      0.0    0.7585; 

 292     100.2      0.0    29.88    35.16   4584.1    11.88    0.394      0.0    0.7589; 

 293     100.2      0.0    29.90    35.16   4569.5    11.91    0.397      0.0    0.7594; 

 294     100.2      0.0    29.91    35.15   4555.0    11.95    0.400      0.0    0.7598; 

 295     100.2      0.0    29.93    35.14   4540.4    11.99    0.402      0.0    0.7602; 

 296     100.2      0.0    29.95    35.14   4525.9    12.03    0.405      0.0    0.7606; 

 297     100.2      0.0    29.96    35.13   4511.3    12.07    0.408      0.0    0.7610; 

 298     100.2      0.0    29.98    35.13   4496.7    12.11    0.411      0.0    0.7614; 

 299     100.2      0.0    29.99    35.12   4482.2    12.15    0.413      0.0    0.7618; 

 300     100.2      0.0    30.00    35.12   4467.6    12.19    0.416      0.0    0.7621; 

 301     100.2      0.0    30.02    35.11   4453.0    12.23    0.419      0.0    0.7625; 

 302     100.2      0.0    30.03    35.10   4438.3    12.27    0.422      0.0    0.7628; 

 303     100.2      0.0    30.04    35.10   4423.7    12.31    0.425      0.0    0.7631; 

 304     100.2      0.0    30.06    35.09   4409.0    12.35    0.428      0.0    0.7634; 

 305     100.2      0.0    30.07    35.09   4394.3    12.39    0.430      0.0    0.7637; 

 306     100.2      0.0    30.08    35.08   4379.6    12.43    0.433      0.0    0.7640; 

 307     100.2      0.0    30.09    35.07   4364.9    12.47    0.436      0.0    0.7643; 

 308     100.2      0.0    30.10    35.07   4350.2    12.51    0.439      0.0    0.7646; 

 309     100.2      0.0    30.11    35.06   4335.4    12.56    0.442      0.0    0.7649; 

 310     100.2      0.0    30.12    35.06   4320.6    12.60    0.445      0.0    0.7651; 

 311     100.2      0.0    30.13    35.05   4305.7    12.64    0.448      0.0    0.7654; 

 312     100.2      0.0    30.14    35.05   4290.8    12.69    0.451      0.0    0.7656; 

 313     100.2      0.0    30.15    35.04   4275.9    12.73    0.455      0.0    0.7659; 

 314     100.2      0.0    30.16    35.03   4261.0    12.78    0.458      0.0    0.7661; 

 315     100.2      0.0    30.17    35.03   4246.0    12.82    0.461      0.0    0.7663; 

 316     100.2      0.0    30.18    35.02   4230.9    12.87    0.464      0.0    0.7665; 

 317     100.3      0.0    30.19    35.02   4215.8    12.91    0.467      0.0    0.7667; 

 318     100.3      0.0    30.19    35.01   4200.7    12.96    0.471      0.0    0.7669; 

 319     100.3      0.0    30.20    35.00   4185.5    13.01    0.474      0.0    0.7671; 

 320     100.3      0.0    30.21    35.00   4170.2    13.05    0.477      0.0    0.7673; 

 321     100.3      0.0    30.21    34.99   4154.9    13.10    0.481      0.0    0.7675; 

 322     100.3      0.0    30.22    34.99   4139.5    13.15    0.484      0.0    0.7676; 

 323     100.3      0.0    30.23    34.98   4124.1    13.20    0.487      0.0    0.7678; 

 324     100.3      0.0    30.23    34.97   4108.5    13.25    0.491      0.0    0.7679; 

 325     100.3      0.0    30.24    34.97   4092.9    13.30    0.494      0.0    0.7681; 

 326     100.3      0.0    30.25    34.96   4077.3    13.35    0.498      0.0    0.7683; 

 327     100.3      0.0    30.25    34.96   4061.5    13.40    0.502      0.0    0.7684; 
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 328     100.3      0.0    30.26    34.95   4045.7    13.46    0.505      0.0    0.7686; 

 329     100.3      0.0    30.26    34.94   4029.8    13.51    0.509      0.0    0.7687; 

 330     100.3      0.0    30.27    34.94   4013.8    13.56    0.513      0.0    0.7688; 

 331     100.3      0.0    30.28    34.93   3997.7    13.62    0.516      0.0    0.7690; 

 332     100.3      0.0    30.28    34.92   3981.4    13.67    0.520      0.0    0.7691; 

 333     100.3      0.0    30.29    34.92   3965.1    13.73    0.524      0.0    0.7693; 

 334     100.3      0.0    30.29    34.91   3948.7    13.79    0.528      0.0    0.7694; 

 335     100.3      0.0    30.30    34.91   3932.1    13.84    0.532      0.0    0.7696; 

 336     100.4      0.0    30.30    34.90   3915.5    13.90    0.536      0.0    0.7697; 

 337     100.4      0.0    30.31    34.89   3898.7    13.96    0.540      0.0    0.7699; 

 338     100.4      0.0    30.32    34.89   3881.7    14.02    0.544      0.0    0.7700; 

 339     100.4      0.0    30.32    34.88   3864.6    14.09    0.548      0.0    0.7702; 

 340     100.4      0.0    30.33    34.87   3847.4    14.15    0.552      0.0    0.7704; 

 341     100.4      0.0    30.34    34.87   3830.0    14.21    0.556      0.0    0.7706; 

 342     100.4      0.0    30.35    34.86   3812.4    14.28    0.560      0.0    0.7708; 

 343     100.4      0.0    30.35    34.85   3794.7    14.35    0.565      0.0    0.7710; 

 344     100.4      0.0    30.36    34.84   3776.8    14.41    0.569      0.0    0.7712; 

 345     100.4      0.0    30.37    34.84   3758.7    14.48    0.574      0.0    0.7715; 

 346     100.4      0.0    30.38    34.83   3740.4    14.55    0.578      0.0    0.7717; 

 347     100.4      0.0    30.39    34.82   3721.9    14.63    0.583      0.0    0.7720; 

 348     100.4      0.0    30.41    34.82   3703.2    14.70    0.587      0.0    0.7723; 

 349     100.5      0.0    30.42    34.81   3684.3    14.78    0.592      0.0    0.7726; 

 350     100.5      0.0    30.43    34.80   3665.1    14.85    0.597      0.0    0.7730; 

 351     100.5      0.0    30.45    34.79   3645.7    14.93    0.601      0.0    0.7734; 

 352     100.5      0.0    30.46    34.79   3626.0    15.01    0.606      0.0    0.7738; 

 353     100.5      0.0    30.48    34.78   3606.1    15.10    0.611      0.0    0.7742; 

 354     100.5      0.0    30.50    34.77   3585.9    15.18    0.616      0.0    0.7747; 

 355     100.5      0.0    30.52    34.76   3565.3    15.27    0.621      0.0    0.7752; 

 356     100.5      0.0    30.54    34.75   3544.5    15.36    0.627      0.0    0.7758; 

 357     100.5      0.0    30.57    34.75   3523.3    15.45    0.632      0.0    0.7764; 

 358     100.6      0.0    30.59    34.74   3501.8    15.55    0.637      0.0    0.7771; 

 359     100.6      0.0    30.62    34.73   3480.2    15.64    0.642      0.0    0.7778; 

 360     100.6      0.0    30.65    34.72   3458.7    15.74    0.648      0.0    0.7785; end overlap; 

 361     100.6      0.0    30.67    34.71   3437.4    15.84    0.653      0.0    0.7791; 

 362     100.6      0.0    30.69    34.70   3416.2    15.94    0.659      0.0    0.7796; 

 363     100.6      0.0    30.71    34.70   3395.1    16.03    0.665      0.0    0.7802; 

 364     100.6      0.0    30.73    34.69   3374.1    16.13    0.671      0.0    0.7806; 

 365     100.6      0.0    30.75    34.68   3353.3    16.23    0.677      0.0    0.7810; 

 366     100.7      0.0    30.76    34.67   3332.5    16.34    0.683      0.0    0.7814; 

 367     100.7      0.0    30.78    34.66   3311.7    16.44    0.689      0.0    0.7817; 

 368     100.7      0.0    30.79    34.65   3291.0    16.54    0.695      0.0    0.7820; 

 369     100.7      0.0    30.80    34.65   3270.3    16.65    0.701      0.0    0.7822; 

 370     100.7      0.0    30.80    34.64   3249.6    16.75    0.708      0.0    0.7824; 

 371     100.7      0.0    30.81    34.63   3228.9    16.86    0.714      0.0    0.7826; 

 372     100.8      0.0    30.81    34.62   3208.2    16.97    0.721      0.0    0.7827; 

 373     100.8      0.0    30.82    34.61   3187.4    17.08    0.728      0.0    0.7828; 

 374     100.8      0.0    30.82    34.61   3166.6    17.19    0.735      0.0    0.7829; 

 375     100.8      0.0    30.82    34.60   3145.7    17.31    0.742      0.0    0.7829; 

 376     100.8      0.0    30.82    34.59   3124.7    17.42    0.749      0.0    0.7829; 

 377     100.8      0.0    30.83    34.58   3103.6    17.54    0.756      0.0    0.7830; 

 378     100.9      0.0    30.83    34.57   3082.3    17.66    0.764      0.0    0.7830; 

 379     100.9      0.0    30.83    34.56   3060.9    17.79    0.771      0.0    0.7830; 

 380     100.9      0.0    30.83    34.56   3039.2    17.91    0.779      0.0    0.7830; 

 381     100.9      0.0    30.83    34.55   3017.4    18.04    0.787      0.0    0.7830; 

 382     101.0      0.0    30.83    34.54   2995.3    18.17    0.795      0.0    0.7830; 

 383     101.0      0.0    30.83    34.53   2973.0    18.31    0.804      0.0    0.7831; 
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 384     101.0      0.0    30.83    34.52   2950.4    18.45    0.812      0.0    0.7831; 

 385     101.0      0.0    30.84    34.51   2927.5    18.60    0.821      0.0    0.7832; 

 386     101.1      0.0    30.84    34.50   2904.3    18.74    0.830      0.0    0.7833; 

 387     101.1      0.0    30.85    34.49   2880.6    18.90    0.839      0.0    0.7835; 

 388     101.1      0.0    30.86    34.48   2856.6    19.06    0.848      0.0    0.7837; 

 389     101.2      0.0    30.87    34.47   2832.2    19.22    0.858      0.0    0.7840; 

 390     101.2      0.0    30.88    34.46   2807.4    19.39    0.868      0.0    0.7843; 

 391     101.2      0.0    30.90    34.45   2782.0    19.57    0.878      0.0    0.7848; 

 392     101.3      0.0    30.92    34.44   2756.2    19.75    0.888      0.0    0.7853; 

 393     101.3      0.0    30.94    34.43   2729.8    19.94    0.899      0.0    0.7859; 

 394     101.4      0.0    30.97    34.42   2702.8    20.14    0.909      0.0    0.7866; 

 395     101.4      0.0    31.00    34.41   2675.2    20.35    0.920      0.0    0.7874; 

 396     101.4      0.0    31.04    34.40   2646.9    20.57    0.932      0.0    0.7884; 

 397     101.5      0.0    31.08    34.39   2618.0    20.79    0.944      0.0    0.7895; 

 398     101.5      0.0    31.13    34.38   2588.4    21.03    0.956      0.0    0.7907; 

 399     101.6      0.0    31.19    34.37   2558.0    21.28    0.968      0.0    0.7922; 

 400     101.6      0.0    31.25    34.35   2526.8    21.54    0.981      0.0    0.7938; 

 401     101.7      0.0    31.33    34.34   2494.8    21.82    0.994      0.0    0.7957; 

 402     101.8      0.0    31.41    34.33   2461.9    22.11    1.007      0.0    0.7978; 

 403     101.8      0.0    31.50    34.32   2428.2    22.42    1.021      0.0    0.8001; 

 404     101.9      0.0    31.60    34.30   2393.4    22.75    1.035      0.0    0.8027; 

 405     102.0      0.0    31.72    34.29   2357.7    23.09    1.049      0.0    0.8056; 

 406     102.0      0.0    31.84    34.27   2321.0    23.46    1.064      0.0    0.8089; 

 407     102.1      0.0    31.99    34.26   2283.3    23.84    1.080      0.0    0.8125; 

 408     102.2      0.0    32.14    34.24   2244.5    24.26    1.096      0.0    0.8165; 

 409     102.3      0.0    32.32    34.23   2204.5    24.69    1.112      0.0    0.8209; 

 410     102.4      0.0    32.51    34.21   2163.4    25.16    1.129      0.0    0.8257; 

 411     102.5      0.0    32.72    34.20   2121.2    25.66    1.147      0.0    0.8311; 

 412     102.6      0.0    32.94    34.18   2079.6    26.18    1.164      0.0    0.8367; 

 413     102.7      0.0    33.17    34.16   2038.8    26.70    1.181      0.0    0.8425; 

 414     102.8      0.0    33.41    34.15   1998.8    27.24    1.198      0.0    0.8486; 

 415     102.9      0.0    33.66    34.13   1959.6    27.78    1.214      0.0    0.8549; 

 416     103.0      0.0    33.92    34.12   1921.1    28.34    1.230      0.0    0.8615; 

 417     103.1      0.0    34.19    34.10   1883.5    28.90    1.246      0.0    0.8684; 

 418     103.2      0.0    34.47    34.09   1846.5    29.48    1.262      0.0    0.8755; 

 419     103.3      0.0    34.76    34.07   1810.3    30.07    1.277      0.0    0.8828; 

 420     103.4      0.0    35.05    34.06   1774.8    30.67    1.293      0.0    0.8904; 

 421     103.5      0.0    35.36    34.05   1740.0    31.29    1.308      0.0    0.8982; 

 422     103.6      0.0    35.68    34.03   1705.8    31.91    1.323      0.0    0.9061; 

 423     103.7      0.0    36.00    34.02   1672.4    32.55    1.338      0.0    0.9143; 

 424     103.8      0.0    36.33    34.01   1639.6    33.20    1.352      0.0    0.9227; 

 425     104.0      0.0    36.67    33.99   1607.4    33.87    1.367      0.0    0.9313; 

 426     104.1      0.0    37.01    33.98   1575.9    34.55    1.381      0.0    0.9401; 

 427     104.2      0.0    37.37    33.97   1544.9    35.24    1.395      0.0    0.9491; 

 428     104.3      0.0    37.73    33.96   1514.6    35.94    1.409      0.0    0.9583; 

 429     104.4      0.0    38.10    33.95   1484.9    36.66    1.423      0.0    0.9677; bottom hit;  

Horiz plane projections in effluent direction: radius(m):      0.0; CL(m):   0.4337 

Lmz(m):   0.4337 

forced entrain      1     0.0  -1.345   0.968   0.120 

Rate sec-1          0.0 dy-1          0.0  kt:          0.0 Amb Sal      33.3632 

 ; 

3:07:41 PM. amb fills: 4 

 

 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1272 of 1710



156 
 

 

 
 

Figure C.8.1: Plumes 18b solution of discharge plume trajectories for discharges of 1.8 mgd of 

Doheny and Capistrano Beach well water average annual TDS = 33.5 ppt., and 3 mgd of brine 

from the Doheny Desalination Project with a brine salinity of 67 ppt. Depth of maximum rise of 

the plume is Z = 99.0 ft. at Xa = 0.735 ft from the point of discharge. The centerline of the plume 

is at an average distance of Xb = 1.423 ft from the point of discharge as the plume begins to 

impact the bottom at a depth of Z = 104.5 ft. 
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Figure C.8.2: Plumes 18b solution of vertical density profile for discharges of 1.8 mgd of 

Doheny and Capistrano Beach well water average annual TDS = 33.5 ppt. and 3 mgd of brine 

from the Doheny Desalination Project with a brine salinity of 67 ppt.  Discharge effluent density 

shown as black triangles. Ambient water mass density profile shown as solid red line. 
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Figure C.8.3: Plumes 18b solution of effective (bulk average) dilution as a function of vertical 

distance from the point of discharge for discharges of 0.35 mgd of 1.8 mgd of Doheny and 

Capistrano Beach well water average annual TDS = 33.5 ppt and 3 mgd of brine from the 

Doheny Desalination Project with a brine salinity of 67 ppt. Effective dilution is Sa = 17.19 at the 

maximum rise of the plume at Xa = 0.735 ft. from the point of discharge. As the plume begins to 

impact the bottom, the plume centerline is at a distance of Xb = 1.423 ft from the point of 

discharge, where the effective dilution reaches Sa = 36.66. 
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EIR DOHENY OCEAN DESALINATION PROJECT 

HYDROGEOLOGIC ANALYSIS RELATED TO RESPONSES TO COMMENTS 

EVALUATE PROJECT IMPACTS ON SAN JUAN CREEK SURFACE WATER LEVELS AND ASSESSMENT OF 

PROJECT IMPACTS FROM POTENTIAL UPSTREAM BEDROCK “BARRIER” 

1.0 INTRODUCTION 

The Doheny Ocean Desalination Project Draft Environmental Impact Report (DEIR) was issued on May 17, 

2018. GEOSCIENCE Support Services, Inc. (GEOSCIENCE) reviewed the DEIR comments related to project 

impacts to groundwater and surface water provided to us by the project team, including those provided 

by the National Oceanic and Atmospheric Administration National Marine Fisheries Service (NOAA-NMFS, 

San Juan Basin Authority, and Santa Margarita Water District). In response to these comments, 

GEOSCIENCE has conducted additional analysis regarding the influence of slant well pumping on San Juan 

Creek lagoon, surface and groundwater levels in the shallow aquifer, and potential changes due to a 

suspected bedrock barrier. This technical memorandum summarizes the results of our analysis, as 

outlined in the approved scope of work from our proposal dated August 29, 2018 for GHD and South Coast 

Water District (SCWD). 

2.0 EVALUATION OF PROJECT CHANGES ON SAN JUAN CREEK SURFACE FLOW 

The San Juan Basin (SJB) Regional Groundwater Model was used to determine San Juan Creek discharges 

to the ocean under “No Project” (i.e., Baseline) and “Project” (i.e., pumping) conditions. Current pumping 

is assumed to continue into the future since the groundwater basin is currently managed by basin 

stakeholders to avoid over pumping. Under No Pumping conditions, current production from existing 

pumping wells are considered. Evaluating the surface outflow component under No Project and Project 

conditions allows for the quantification of the potential reduction in surface flow, in cubic feet per second 

(cfs).  

2.1 San Juan Basin Regional Groundwater Model 

The SJB Regional Groundwater Model was originally developed in 2013 to evaluate the basin yield and 

groundwater level response from existing and planned groundwater development. It was also utilized to 

determine potential Changes in groundwater levels and pumping interference from the installation of 

sheet piling along the San Juan Creek flood control channel, and assess changes associated with the 

Doheny Ocean Desalination Project (GEOSCIENCE, 2013). Later, the model was updated for the Doheny 

Ocean Desalination Project during work for the Foundational Actions Funding Program – Advancement of 

Slant Well Technology and Groundwater Flow and Solute Transport Modeling (GEOSCIENCE, 2015) to 

7-Mar-19
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better understand 1) feedwater quality produced over time from a slant well system, 2) drawdown effects 

and environmental strategies along coastal reaches, and 3) the behavior of seawater flow and intrusion 

control in a multi-layered aquifer system. Following onshore and offshore geophysical surveys and the 

drilling of a borehole in 2017-2018 to better define the geometry of coastal paleochannels, the SJB 

Regional Model was further refined by incorporating the newer hydrogeological data. 

The SJB Regional Model is a three (3) layered MODFLOW1 model covering the lower and middle SJB area 

of approximately 47.5 square miles (30,400 acres), including an offshore area to incorporate infiltration 

from the ocean (see Figure 1). The model consists of a finite-difference grid with 1,012 rows in the north 

to south direction and 524 columns in the west to east direction, for a total of 530,288 cells per layer, or 

1,590,864 cells total. Each model cell of the SJB Regional Model represents an area of 50 ft x 50 ft. The 

active model area represents unconsolidated and semi-consolidated fluvial deposits interbedded with 

numerous fine-grained silt and clay deposits. Inactive model areas and the base of the groundwater model 

represent surrounding and underlying consolidated geologic formations (i.e., bedrock). 

The regional model was calibrated for the period from January 2004 to December 2014 for purposes of 

analyzing the impacts of full-scale pumping. This period was selected due to the importance of recent 

stresses (dry hydrologic period) on the basin for predicting future performance. The calibration was based 

on 2,435 groundwater level measurements from 36 target wells and measured streamflow from the San 

Juan Creek at La Novia gaging station and Trabuco Creek at San Juan Capistrano gaging station (see 

Figure 1). 

2.2 Model-Calculated San Juan Creek Lagoon Elevations 

The SJB Focused Model was developed and calibrated as part of the Foundational Actions Funding 

Program (GEOSCIENCE, 2015) to more accurately predict slant well pumped water quality over time, 

injection water flow/water quality/reactants, and ocean water intrusion. The finer cell size (resolution) 

used for the focused model was also important to understand seasonal coastal lagoon drawdown effects.  

Lagoon levels were calculated by the Focused Model, which employs the Lake Package to simulate the 

surface water-groundwater interaction.  

Changes to San Juan Creek lagoon levels from Project operations were evaluated for the hydrologic period 

from January 1947 through December 2010 for the following scenarios: 

• Baseline (i.e., no Project pumping)

1 MODFLOW is a block-centered, finite-difference groundwater flow code developed by the United States 
Geologic Survey (USGS) (McDonald and Harbaugh, 1988) for the purpose of modeling both saturated and 
unsaturated groundwater flow. 
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• Scenario 1: Project pumping of 10 million gallons per day (MGD) from three slant wells

• Scenario 2: Project pumping of 10 MGD from seven slant wells at Capistrano Beach

• Scenario 3: Project pumping of 30 MGD from sixteen slant wells (20 MGD from slant well pods at

Doheny and 10 MGD from pods at Capistrano Beach).

Due to the uncertainties remaining as to the hydrogeologic conditions at Capistrano Beach, a 30MGD with 

pumping from only a Doheny Beach wellfield was modeled as Scenario 4 also the current analysis does 

not consider Scenarios 2 for the cumulative changes.   

• Scenario 4: Project pumping of 30 MGD from twelve slant wells at Doheny Beach

As presented in Table 4-3 of “Model Update and Refinement Using Results from Onshore and Offshore 

Geophysical Surveys and Exploratory Borehole Data” Technical Memorandum, dated March 1, 2018, 

changes to lagoon water levels from Project pumping were reported as ranging from -0.14 to -0.26 ft 

under Scenario 1 conditions and -0.16 to -0.63 ft under Scenario 3 conditions for dry and wet hydrologic 

conditions. Scenario 4 conditions were not reported in Table 4-3 as Scenario 4 was modeled after the TM 

was issued (March 1, 2018). Under Scenario 4 conditions lagoon level changes will range from -0.15 

to -0.74 ft. Groundwater levels in the shallow aquifer will range from -33.47 to -42.79 ft. To clarify the 

decreases in lagoon levels for dry and wet hydrologic conditions shown on Table 2-1 below summarize 

the model-calculated decreases and potential project impacts on lagoon surface levels. The “dry” and 

“wet” hydrologic cycle periods are determined when the cumulative departure from the mean is in a 

downward or upward trend (see Figure 2 and Section 2.6 of this memorandum). 

Table 2-1. Change in Lagoon Surface Levels under Project Conditions 

Hydrologic Cycle Hydrologic Period 
Change in Lagoon Level, ft 

Scenario 1 Scenario 3 Scenario 4 

Dry 1947-1976 -0.14 -0.16 -0.15

Wet 1978-1983 -0.26 -0.85 -0.86

It is important to note that the model-calculated decreases in San Juan Creek lagoon levels occur over the 

entire lagoon area of approximately 13.2 acres. The following section provides the model-calculated 

reduction in outflow that will occur as a result of Scenario 1, Scenario 3, and Scenario 4 pumping over the 

area influenced by Project pumping under dry and wet hydrologic conditions.  
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2.3 Model-Calculated San Juan Creek Outflow to the Ocean under No Project and Project Conditions 

Surface flow in San Juan Creek was simulated in the 2016 SJB Regional Model using the Streamflow 

Routing Package (SFR Package) from MODLFOW, which accounts for the interaction between surface 

water and groundwater. This area is outside the Focused Model, so the Regional Model was used to 

evaluate changes in groundwater levels in this area. The SFR Package assigns recharge to stream cells that 

are sequentially numbered in the downstream direction. The downward leakage of streamflow, or 

streambed percolation, is calculated as a function of the hydraulic conductivity of the streambed, the 

wetted perimeter of the streambed, the length of the stream reach, the underlying groundwater head, 

stream stage, and streambed thickness. Model input for the routing package includes stream inflow, 

stream channel geometry, and streambed conductance (Niswonger and Prudic, 2006). Information on 

streamflow was available from observed measurements at the San Juan Creek at La Novia and Trabuco 

Creek at San Juan Capistrano gaging stations, which were also used for model calibration. These gaging 

stations are shown on Figure 1.  

In order to evaluate the long-term outflow at the ocean, streamflow in San Juan Creek and surface outflow 

to the ocean was calculated by the SJB Regional Model for the hydrologic period from January 1947 

through December 2010 for the same scenarios presented above. The model-calculated streamflow from 

San Juan Creek to the ocean is shown on Figures 3 through 6 under Baseline, Scenario 1, Scenario 3, and 

Scenario 4 conditions, respectively. 

For baseline conditions, outflow at the ocean ranges from 15.91 cubic feet per second (cfs) under dry 

hydrologic conditions to 56.04 cfs under wet hydrologic conditions. Discharge under Scenario 1 Project 

pumping conditions ranges from 15.81 cfs under dry hydrologic conditions to 55.59 cfs under wet 

hydrologic conditions. Discharge under Scenario 3 ranges from 15.78 cfs under dry hydrologic conditions 

to 55.41 cfs under wet hydrologic conditions. Discharge under Scenario 4 ranges from 15.76 cfs under dry 

hydrologic conditions to 55.30 cfs under wet hydrologic conditions. The corresponding decrease in San 

Juan Creek streamflow under Project pumping conditions, as compared to baseline, is summarized in 

Table 2-2 below.  

Table 2-2. Change in San Juan Creek Outflow to the Ocean under Project Conditions 

Hydrologic Cycle Hydrologic Period 
Change in San Juan Creek Discharge, cfs 

Scenario 1 Scenario 3 Scenario 4 

Dry 1947-1976 -0.10 -0.13 -0.15

Wet 1978-1983 -0.45 -0.63 -0.74
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The decreases in San Juan Creek streamflow from Project pumping correspond to approximately 0.6 to 

0.8 percent of the baseline outflow under Scenario 1 conditions, 0.8 to 1.1 percent of the baseline outflow 

under Scenario 3 conditions, and 0.9 to  1.3 percent under Scenario 4 conditions.  

2.4 Evaluation of Changes in Shallow Aquifer Groundwater Levels under Project Conditions 

2.4.1 Groundwater Level Monitoring 

Historical groundwater levels for the shallow aquifer in the vicinity of the San Juan Creek lagoon were 

collected both during and after the long-term slant well pumping test from transducers placed in District-

owned nested monitoring wells MW-1 through MW-4 (12 total monitoring wells). MW-1 and MW-2, 

which are closest to the lagoon, are shown on Figure 2-1 (inset below).  

Figure 2-1. Monitoring Well Locations in the Vicinity of the San Juan Creek Lagoon 

During the initial field investigations conducted in 2005, boreholes B-2 and B-4 were completed as nested 

monitoring wells (MW-1 and MW-2, respectively). Each borehole contains three nested 2-inch PVC wells 

screened in the shallow, middle, or deep aquifer. A basic monitoring well construction diagram for 
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B-2/MW-1 and B-4/MW-2 is shown on the sketch below (inset Figure 2-2), which illustrates the general

configuration of the nested monitoring wells in MW-1 and MW-2.

After the monitoring wells were constructed, they were developed and sampled. The depth to static 

groundwater level in each nested monitoring well was initially measured with an electronic sounder. Each 

nested monitoring well was later equipped with a pressure transducer to measure groundwater levels 

every 15 minutes. Transducer data were downloaded on a weekly basis during the long-term pumping 

test (June 2010 through April 2012) and on a monthly basis after the long-term pumping test to present. 

An on-site barometer was used to compensate the transducer data downloaded from each nested 

monitoring well. The compensated water level data were then converted to elevation (NAVD88) and 

plotted over time.  

The nested well design allows for accurate water level data from each of 

the nearshore aquifers (shallow, middle, and deep). For example, the 

shallow screen in each nested monitoring well (MW-1S and MW-2S) 

provides water level data for the shallow aquifer, which is in direct 

hydraulic connection with San Juan Creek. Since the shallow aquifer is 

separated from the middle aquifer by an aquitard that is approximately 

10 ft thick, water level measurements in the shallow aquifer are not 

influenced by the deeper systems. Therefore, water level data from MW-

1S and MW-2S can be used to monitor and evaluate Project pumping 

impacts on the shallow aquifer. MW-2S was used to evaluate 

groundwater levels in the shallow aquifer under the lagoon due to its 

location in relation to both the Test Slant Well and the lagoon.  

In addition, MW-2 is located at approximately the same location as one 

of the lagoon bottom profiles surveyed by the Chambers Group (2016) 

from Spring 2015 to Spring 2016 – providing a reference on the relative 

position of shallow aquifer water levels with respect to the lagoon 

bottom (see Figure 2-1). These profiles presented originally as 

Figure 2-14 of the Chambers Group report, are shown as attached 

Figure 7. The cross-sectional transects indicate most erosion taking place 

within the southwest corner of the lagoon where the sand berm is 

typically breached. Some accretion of sediment occurs on the eastern 

bank of the lagoon (see Chambers Group, 2016). An average bottom 

elevation of the lagoon was estimated to be approximately 4 ft NAVD88 

from the Lagoon S cross-section (shown on Figure 2-1 as A-A’). 

MW-1 
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Nested Monitoring Well

2 in. PVC

150 ft

Water Level

Filter Pack

10’-25’
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Screen 
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Water Level

Filter Pack
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Water Level
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Figure 2-2. General

Monitoring Well Construction  
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2.5 Shallow Aquifer Groundwater Levels during Historical Hydrologic Cycles 

Shallow aquifer groundwater levels from MW-2S are shown on Figure 8 from before the start of the 

long-term pumping test in June 2010, through present. The shallow aquifer groundwater levels are also 

shown in comparison to the average estimated lagoon bottom elevation of 4 ft NAVD88 and monthly 

precipitation from the Laguna Beach #2 precipitation gage. The water levels represent a combination of 

two sets of collected data from MW-2S that were combined to display shallow groundwater levels during 

the pumping test and post-pumping period. One dataset was collected and processed by GEOSCIENCE 

during slant well pumping test monitoring, and the other was collected and processed by South Coast 

Water District (SCWD) during post-pumping test monitoring.  

As shown, groundwater levels in the shallow aquifer fluctuated above and below the average lagoon 

bottom elevation both during and after the long-term pumping test. Based on the observed fluctuations 

and local precipitation, changes in groundwater levels in MW-2S appear to correlate with periods of 

rainfall or no rainfall. At the start of the long-term pumping test, shallow aquifer water levels were near 

the elevation of the lagoon bottom. Just after the initiation of the test, water levels fall below the lagoon 

bottom elevation during the summer months. Water levels then rose above the lagoon bottom elevation 

in response to the increased precipitation that occurred from January 2011 through June 2011. 

Subsequently, water level in the shallow aquifer fell below the lagoon bottom elevation during the 

following dry season and continued to decline after the test slant well pump was shut off in April 2012 

(2012 through 2014). Groundwater rose again following increased precipitation events in 2015 and 2016. 

However, despite the lower groundwater levels in the shallow aquifer during dry hydrologic conditions, 

review of aerial photos and land-based photos taken during monitoring events indicate surface water was 

still present in the lagoon during these times (Figure 9) which is likely due to low permeability of the 

materials (silt and clay) lining the lagoon bottom.   

Based on the observed response of water levels to changes in precipitation, it appears that groundwater 

levels in the shallow aquifer in the vicinity of the San Juan Creek lagoon are primarily influenced by rainfall 

conditions. 

2.6 Project Impacts during Wet, Dry, and Average Hydrologic Cycles 

Figure 2 shows historical annual precipitation from 1928 through 2017, along with the calculated 

cumulative departure from the mean. The 70-year average precipitation is approximately 11.77 in/year 

during the period from 1928 through 2017. A downward slope on the cumulative departure curve 

indicates a less than average or “dry” conditions and upward slope shows periods during “wet” conditions.  

The long-term cumulative departure from the mean precipitation show that the study period during slant 

well pumping (June 2010 through April 2012) and post slant well pumping represented an overall dry 

hydrologic period which included the years 2005 - 2017.  
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A snapshot of the recent precipitation data, shown on Figure 2-3 (on the following page), suggests that 

the average precipitation over the past 13 years (which includes before and after test slant well pumping  

from 2005 – 2012) was only 6.84 in/year, which is nearly half of the long-term precipitation average of 

11.77 in/year. The precipitation data shown on Figure 2-3 corresponds to the period for which 

groundwater level data was recorded, from 2005 to 2017, in the monitoring wells near the San Juan Creek 

lagoon. 

Figure 2-3. Annual Precipitation at Laguna Beach #2 Precipitation Gage (2005-2017) 

Water levels in the shallow aquifer during the long-term pumping test and during the post-pumping 

period, which occurred during primarily dry hydrologic conditions (2005 to 2017), showed fluctuations 

that rose and fell above/below the average bottom elevation of the San Juan Creek lagoon. These 

fluctuations appear to be driven largely by local hydrologic cycles and precipitation patterns. However, 

even when shallow aquifer water levels fell below the lagoon bottom elevation in dry conditions, aerial 

imagery and field observations showed that water remained in the lagoon. When shallow groundwater 

levels are below the lagoon bottom, the water percolate from the lagoon in a “free fall” condition; that is, 

as water percolates into the subsurface it must percolate some distance before it reaches the water table. 

Therefore, the percolation rate is driven by the streambed hydraulic conductivity and not by depth to the 

groundwater elevation.  As such, the degree of water level fluctuation expected under Project pumping 

conditions for the full-scale wellfield will not significantly affect surface outflow and lagoon levels as 

supported by the analyses reported in Table 2-1 and 2-2.  

Annual Precipitation 

Average = 6.84 in/yr 
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2.7 Changes in Annual Fish-Passage Days 

2.7.1 San Juan Watershed Project 

Environmental Science Associates (ESA) prepared a report entitled “San Juan Creek Fish Passage 

Assessment - Hydrologic Modeling Report (Three dam alternative)”.  The purpose of the analysis was to 

evaluate the impacts from the San Juan Watershed Project (SJWP) which will consist of the construction 

of three Rubber Dams on San Juan Creek between Stonehill Drive and just below the confluence of 

Trabuco Creek and San Juan Creek. ESA conducted an analysis with a surface water model using daily 

timesteps for hydrology between 1945 and 2014. ESA also used a hydraulic model of San Juan and Trabuco 

Creeks to identify flows at which average channel velocity and depths become barriers to adult upstream 

and downstream steelhead migration. The analysis assumed a minimum depth of 0.5 ft for swim-through 

cross-sections that do not require leaping. 7.9 feet/second was use for the average channel velocity 

parameter which is consistent with previous Trabuco Creek migration assessments (HDR, Inc., 2015).  

ESA prepared a daily lagoon mouth closure model for the period 1945 to 2014. This model estimates when 

the mouth of San Juan Creek will open (from fluvial or wave overtopping) and close (from wave-caused 

beach buildup). Table 3 of the ESA analysis reports that the minimum flow to support a depth of 0.5 ft in 

the Reach 1 (between the ocean and halfway to Stonehill Drive) is 60 cfs.  The same table reports that the 

minimum flow to support a depth of 0.5 ft in Reach 2 (Reach 1 to near Stonehill Drive is 70 cfs. Table 4 of 

the ESA report notes that the baseline modeled passage window for adult steelhead is 10.8 days for Reach 

1 and 11.1 days for Reach 2. The SJWP will reduce the passage days to 9.7 for Reach 1 and 9.8 for Reach 2. 

However, the days for fish-passage for each reach must also consider conditions in all the other reaches. 

For Reaches 1 – 8 combined, the possible migration days from the ocean to Trabuco Creek above the dam 

pool for baseline and with project conditions is 8.7 days and 8.1 days, respectively. This is approximately 

an 8% reduction in passage days. The possible migration days from Reaches 1 – 9 combined, from the 

ocean to San Juan Creek above dam pool for baseline and with project is 9.1 days and 8.4 days, 

respectively This is also an 8% reduction in passage days.  

2.7.2 Doheny Ocean Desalination Project 

The impact to potential migration of steelhead is addressed using the data and methodology reported in 

the San Juan Creek Fish Passage Assessment (ESA, 2017).  GEOSCIENCE used the model files from 2017 

ESA report  to assess the surface flow in Reaches 1 and 2 under the various conditions below: 

• Baseline (no Project conditions),

• Baseline + Scenario 1 of the Doheny Ocean Desalination Project 10 MGD project,

• Baseline + Scenario 3 of the Doheny Ocean Desalination Project 20 MGD project,

• Baseline + Scenario 4 of the Doheny Ocean Desalination Project 30 MGD project,

• SJWP (conditions as reported in the 2017 ESA report),
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• SJWP and Scenario 1 of the Doheny Ocean Desalination Project 10 MGD project,

• SJWP and Scenario 3 of the Doheny Ocean Desalination Project 20 MGD project, and

• SJWP and Scenario 4 of the Doheny Ocean Desalination Project 30 MGD project.

The surface outflow from the groundwater model was analyzed to determine the days that surface flow 

was equal to or exceeded 60 cfs in Reach 1 and 70 cfs in Reach 2 for all scenarios. The tables on the 

following pages summarizes surface flow in Reaches 1 and 2 under baseline conditions, Doheny Ocean 

Desalination Project conditions, SJWP conditions, and both project’s cumulative conditions.   

Table 2-3. Fish-Passage Days in Reaches 1 & 2 San Juan Creek 

Scenario 

Number of Days Daily 

Streamflow Exceeds 60 cfs2 

Number of Days Daily 

Streamflow Exceeds 70 cfs2 

Reach 1 Reach 2 

Average for 1947-2014 (days/yr) 

Baseline 10.97 11.21 

Scenario 1 10.76 11.13 

Scenario 3 10.65 11.09 

Scenario 4 10.63 11.04 

SJWP 9.84 9.91 

SJWP 

+ Scenario 1
9.75 9.90 

SJWP 

+ Scenario 3
9.68 9.85 

SJWP 

+ Scenario 4
9.68 9.82 

2 The ESA baseline numbers and baseline numbers generated for this analysis for Reaches 1 and 2 are slightly 
different because the ESA study considered all reaches (1 – 9) together in setting the baseline. This current
study considers only the reaches affected by the Project (1 and 2).
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Table 2-4. Reduction of Fish Passage Days from Baseline for the Doheny Ocean Desalination Project 

Scenario 

Reduced Number of Days Daily 
Streamflow Exceeds 60 cfs 

(Compared to Baseline) 

Reduced Number of Days 
Daily Streamflow Exceeds 

70 cfs (Compared to Baseline) 

Reach 1 Reach 2 

Average for 1947-2014 (days/yr) 

Scenario 1 0.21 0.08 

Scenario 3 0.32 0.12 

Scenario 4 0.34 0.17 

Table 2-5. Reduction of Fish Passage Days with SJWP for the Doheny Ocean Desalination Project 

Scenario 

Reduced Number of Days Daily 
Streamflow Exceeds 60 cfs 

(Compared to SJWP) 

Reduced Number of Days 
Daily Streamflow Exceeds 

70 cfs (Compared to SJWP) 

Reach 1 Reach 2 

Average for 1947-2014 (days/yr) 

SJWP + 
Scenario 1 

0.09 0.01 

SJWP + 
Scenario 3 

0.16 0.06 

SJWP + 
Scenario 4 

0.16 0.09 

The results (Tables 2-3 through 2-5 above) show that the Doheny Ocean Desalination Project will reduce 

the potential fish-passage days from baseline in Reach 1 a maximum 0.34 days under Scenario 4 and 0.17 

days in Reach 2 for the same Scenario. Table 2-5 shows the difference in fish passage days from that of 

the SJWP. For Reach 1 an additional 0.09 days for the 10 MGD project and 0.16 days for the 30 MGD 

project. For Reach 2 the difference in reduction in fish passage days form the SJWP ranges from 0.01 days 

for the 10 MGD project and 0.09 days for the 30 MGD project.  
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3.0 ASSESSMENT OF POTENTIAL IMPACTS FROM PROPOSED UPSTREAM BEDROCK BARRIER 

During the hydrogeologic characterization of San Juan Creek, the elevation of bedrock beneath San Juan 

Creek was encountered in drill holes at a higher elevation than previously reported.  The elevated bedrock 

area is below San Juan Creek in the area near Calle Jardin on the west and Naranja Road on the east. The 

existence of the elevated bedrock had been known historically as evidence by rising water at locations 

one to two miles from the coast (DWR, 1972). Historical gage data from the USGS surface water gage 

(11047350) at Stonehill Drive has shown additional flow in San Juan Creek with respect to upstream areas 

which has been attributed to rising water. As an example, Figure 3-1 below dated February 28, 2007 shows 

water rising to the surface in the area of elevated bedrock and infiltrating back into the aquifer 

downstream of Stonehill Drive. During very wet hydrologic seasons, rising water in San Juan Creek at this 

location can provide significant additional surface flow in San Juan Creek to the stream reaches 

downstream of Stonehill Drive. 

Figure 3-1. Rising Water in San Juan Creek – Upstream of Stonehill Drive 

An ancient landslide is mapped by the USGS (Tan, 1999) on the hillside east and north of San Juan Creek 

at Stonehill Drive and beneath the San Juan Creek.  A geologic cross-section prepared by the USGS shows 

the landslide moved westward into San Juan Creek during a period when the base level of the creek was 

much lower due to lower sea level. However, the USGS mapping does not show the landslide extending 

to San Juan Creek.  The landslide appears to have failed along bedding planes in the Capistrano Formation 

which would make it difficult to distinguish landslide deposits from the underlying in-place Capistrano 

Area of Rising Water 
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Formation in borings. Furthermore, with rising sea levels, San Juan Creek backfilled the valley with alluvial 

sediments effectively burying the elevated bedrock or landslide deposits.  

The San Juan Basin Authority contracted WEI to perform an investigation to assess the extent of elevated 

bedrock and to determine whether elevation of the bedrock was sufficiently high to potentially act as a 

barrier to groundwater flow in the alluvial materials which compose the San Juan Basin aquifer. The 

investigation consisted of drilling sonic boreholes and collecting continuous core to accurately delineate 

the bedrock elevation, installing new monitoring wells at strategic locations to provide additional water 

level information, preparing geologic cross-sections to illustrate the distribution of bedrock, and 

conducting two pumping tests to assess whether the elevated bedrock would act as a barrier or boundary 

to pumping water levels. The results of the exploratory drilling and monitoring well installation completed 

as part of the “Bedrock Barrier Investigation” have validated the existence and better delineated the 

extent of elevated bedrock in the area. The cross-section below was prepared by WEI from the data 

collected during the barrier investigation. The results of the investigation show that elevated bedrock area 

is overlain by a minimum of 41 feet of alluvium in the cross-sectional area across San Juan Creek.  Along 

this cross-section, the paleochannel is filled with aquifer material to depths ranging from 78 feet to 94 

feet below ground surface. Therefore, the aquifer is continuous from upstream of the elevated bedrock 

area to the area downstream. The cross-section is located across the San Juan Creek along the alignment 

of Profile 2-2’ shown on Figure 10. 

Figure 3-2. Cross-Section through the Elevated Bedrock Area - San Juan Creek near Calle Jardin and 

Naranja Road. 

Pumping tests were conducted in wells located both upstream and downstream of the elevated bedrock 

area.  Neither pumping test detected a barrier effect form the existence of elevated bedrock. It is likely 

94-Feet 78-Feet
41-Feet
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that the pumping test, were not long enough, but more likely that the groundwater levels could not be 

lowered deep enough for the elevated bedrock to act as a barrier. 

3.1 Assessment of Cumulative Impacts from the Potential Existence of Elevated Bedrock Beneath San 
Juan Creek 

DEIR commenters have recommended an assessment of cumulative impacts from SJWP and Doheny 

Ocean Desalination Project due to a potential bedrock “barrier” located upstream of the slant well field 

located at Doheny Beach. To ensure that cumulative impacts from SJWP and Doheny Ocean Desalination 

Project were modeled correctly in combination, Wildermuth Environmental Inc., (WEI) provided the 

model files that they used to analyze groundwater changes for the SJWP EIR analysis. The cumulative 

impacts from the Doheny Ocean Desalination and SJW projects were evaluated using WEI model and 

model files. The model files provided by WEI included the results of Phase 1A and Phase 1C.  For this 

analysis, GEOSCIENCE added the Doheny Ocean Desalination Project Scenarios 1, 3, and 4 operations to 

the WEI model.  As stated, the WEI investigation has confirmed the existence of the elevated bedrock. 

However, the aquifer remains continuous over the elevated bedrock and as such groundwater is not 

isolated across the elevated bedrock.  For the elevated bedrock area to act as a groundwater barrier, 

groundwater levels would have to be lowered below a depth of 94 feet to isolate groundwater upstream 

from groundwater downstream. Historical low groundwater levels have never been recorded below 35 

feet above the elevated bedrock surface (See Figure 3-2), Never-the-less, impacts from the Doheny Ocean 

Desalination Project cumulative to those from the SJWP were assessed. The analysis was conducted using 

the WEI model output files which included SJWP Phase 1A (three rubber dams) and SJWP Phase 1C (three 

rubber dams and a new pumping well upstream of Stonehill Drive). GEOSCIENCE added the Doheny Ocean 

Desalination Project Scenarios 1, 3, and 4 to the SJWP to assess the cumulative impacts to groundwater 

levels beneath San Juan Creek along four cross-sectional profiles (see Figure 10).  Profile 1 is near the SJBA 

Kinoshita Well.  Profile 2 is through the elevated bedrock area.  Profile 3 is through San Juan Creek at 

SCWD’s GRF well located south of Stonehill Drive and Profile 4 is located at the coast. 

Figures 11 through 22 show the predicted groundwater levels with and without the SJWP for Scenario 1, 

3, and 4 under high (1998) and low (2014) groundwater level conditions. With respect to the elevated 

bedrock area, under maximum pumping conditions and under historically low groundwater conditions, 

groundwater levels remain 22 feet above the top of the elevated bedrock and adjacent paleochannel 

areas contain aquifer materials that maintain a saturated thickness of 42 ft. Therefore, the elevated 

bedrock does not affect the cumulative groundwater level responses from the SJWP in combination with 

Doheny Ocean Desalination Project. 



EIR Doheny Ocean Desalination Project – Hydrogeologic Analysis Related to Responses to Comments 
Evaluate Project Impacts on San Juan Creek Surface Water Levels and 
Assessment of Project Impacts from Potential Upstream Bedrock Barrier 7-Mar-19

GEOSCIENCE Support Services, Inc. GHD / South Coast Water District 

15 

4.0 SUMMARY AND CONCLUSIONS 

• Both the creek outflow and the shallow aquifer near the lagoon are affected primarily by

hydrologic conditions (i.e., precipitation patterns).

• During periods of low precipitation (dry hydrologic conditions), water levels in the shallow aquifer

generally fall below the average estimated lagoon bottom elevation – both during pumping

conditions and in the absence of slant well pumping.

• Even during dry conditions when groundwater levels in the shallow aquifer fall below the lagoon

bottom during No Project (no pumping) and Project (pumping) conditions, water is still present in

the lagoon. In other words, when groundwater levels are below the bottom of the lagoon as they

are seasonally, the lagoon water levels become independent of the surface flow or standing water

in the lagoon.  The relationship of water in the lagoon and slant well pumping can be described in

terms of volumes diminish until the groundwater levels are below the bottom of the lagoon.

• When groundwater levels in the shallow aquifer fall below the lagoon/river bottom, surface water

level in the lagoon is controlled by the hydraulic conductivity of the underlying sediments and is

independent of groundwater levels (i.e., “free fall” conditions).

• During periods of high precipitation (wet hydrologic conditions) groundwater levels in the shallow

aquifer generally rise above the lagoon bottom.

• Additional seepage from the lagoon and streambed upgradient of the lagoon occurs under Project

pumping conditions. However, decreases in San Juan Creek streamflow from Project pumping

correspond to approximately 0.6 to 0.8 percent of the baseline outflow under Scenario 1,  0.8 to

1.1 percent under Scenario 3, and 0.9 to 1.3 percent under Scenario 4 conditions.

• The total change to the annual fish passage days for the SJWP from baseline conditions are 1.1 to

1.3 for Reaches 1 and 2 respectively.

• The combined (SJWP and Doheny Ocean Desalination Projects) changes to annual fish-passage

days through Reach 1 is 9.75 days for the 10 MGD project and 9.68 days for the 30 MGD project.

from a baseline of 10.97 days. For Reach 2 the combined reduction in fish passage days ranges

from 9.9 days for the 10 MGD project and 9.82 days for the 30 MGD project from a baseline of

11.21 days.

• Investigations have concluded the existence of an elevated bedrock surface upstream of Stonehill

Drive that is overlain with a minimum of 41 ft and a maximum 94 ft of aquifer material. The top

of the elevated bedrock is at about -20 ft above mean sea level (amsl)
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• The elevated bedrock within San Juan Creek may represent a landslide deposited when sea level

was lower.

• Historical groundwater levels in San Juan Creek have never been recorded lower than 35 ft. The

pumping tests conducted during the “Bedrock Barrier Investigation” did detect the influence of

the elevated bedrock.

• Under maximum pumping and historically low groundwater conditions, groundwater levels

remain 22 feet above the top of the elevated bedrock. The deepest portion of the paleochannel

present on both sides of the elevated bedrock also remains saturated with a thickness of 42 ft.

Therefore, the elevated bedrock does not affect the cumulative groundwater level responses

from both the SJWP and Doheny Ocean Desalination Projects under the maximum conditions.

• The Doheny Ocean Desalination Project will result in changes to annual fish-passage days from a

baseline of 10.97 days to 10.76 (0.21 days) for the 10 MGD project and 10.63 days (0.34 days) for

the 30 MGD project.  In Reach 2 fish passage days will be reduced from a baseline of 11.21 days

to 11.13 days ((0.08 days) for the 10 MGD project and 11.04 days (0.17 days) for the 30 MGD

project.
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SOUTH COAST WATER DISTRICT FIGURE 13
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7-Mar-19

Water Level Profile Along Section 1-1' 

SJWP Phase 1C and Project Scenarios
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SOUTH COAST WATER DISTRICT

Water Level Profile Along Section 2-2' 

Baseline and Project Scenarios
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Water Level Profile Along Section 2-2' 

SJWP Phase 1A and Project Scenarios
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Baseline and Project Scenarios
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Water Level Profile Along Section 3-3' 

SJWP Phase 1A and Project Scenarios
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SJWP Phase 1C and Project Scenarios
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GEOSCIENCE Support Services, Inc. GHD / South Coast Water District

1 

To: 

Mark Donovan, PE 
Principal Engineer 
GHD Engineering 
175 Technology Dr. #200 
Irvine, CA 92618 

From: 

Brian Villalobos, PG, CHG, CEG  
Principal Geohydrologist 
GEOSCIENCE Support Services, Inc. 

Date:  November 19, 2018 

Subject: 
EIR Doheny Ocean Desalination Project – Hydrogeologic Analysis Related to 

Responses to Comments – Task 1: Evaluate Project Impacts on San Juan Creek Surface 

Water Levels 

1.0 INTRODUCTION 

The  Doheny  Ocean  Desalination  Project  Draft  Environmental  Impact  Report  (DEIR)  was  issued  on 
May 17, 2018. GEOSCIENCE Support Services,  Inc.  (GEOSCIENCE) reviewed the DEIR comments related 
to  project  impacts  to  groundwater  and  surface water  provided  to  us  by  the  project  team,  including 
those  provided  by  the  National  Oceanic  and  Atmospheric  Administration  National Marine  Fisheries 
Service (NOAA‐NMFS). In response to these comments, GEOSCIENCE has conducted additional analysis 
regarding  the  influence  of  slant  well  pumping  on  San  Juan  Creek  lagoon  levels.  This  technical 
memorandum  summarizes  the  results of Task 1: Evaluate Project  Impacts on San  Juan Creek Surface 
Water Levels, as outlined in the approved scope of work from our proposal dated August 29, 2018. 

2.0 EVALUATION OF PROJECT IMPACTS ON SAN JUAN CREEK SURFACE FLOW  

The San Juan Basin (SJB) Regional Groundwater Model was used to determine San Juan Creek discharges 
to the ocean under “No Project” (i.e., Baseline) and “Project” (i.e., pumping) conditions. Evaluating the 
surface outflow component under No Project and Project conditions allows for the quantification of the 
potential  reduction  in  surface  flow,  in  cubic  feet  per  second  (cfs),  due  to  Project  impacts.  This 

  
Technical Memorandum 
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quantification can be used for further biological evaluations of potential impacts, as requested by NOAA‐
NMFS.  

2.1 San Juan Basin Regional Groundwater Model 

The SJB Regional Groundwater Model was originally developed  in 2013 to evaluate the basin yield and 
groundwater  level  response  from  existing  and  planned  groundwater  development,  to  determine 
potential impacts on groundwater levels and pumping interference from the installation of sheet piling 
along  the  San  Juan  Creek  flood  control  channel,  and  to  assess  impacts  associated with  the Doheny 
Ocean  Desalination  Project  (GEOSCIENCE,  2013).  Later,  the  model  was  updated  for  the  Doheny 
Desalination Project during work for the Foundational Actions Funding Program – Advancement of Slant 
Well Technology and Groundwater Flow and Solute Transport Modeling (GEOSCIENCE, 2015) to better 
understand 1) feedwater quality produced over time from a slant well system, 2) drawdown effects and 
environmental  strategies  along  coastal  reaches,  and  3)  the  behavior  of  seawater  flow  and  intrusion 
control  in a multi‐layered aquifer system. Following onshore and offshore geophysical surveys and the 
drilling  of  a  borehole  in  2017‐2018  to  better  define  the  geometry  of  coastal  paleochannels,  the  SJB 
Regional Model was further refined by incorporating the newer hydrogeological data. 

The SJB Regional Model is a three (3) layered MODFLOW1 model covering the lower and middle SJB area 
of approximately 47.5 square miles (30,400 acres), including an offshore area to incorporate infiltration 
from the ocean (see Figure 1). The model consists of a finite‐difference grid with 1,012 rows in the north 
to south direction and 524 columns in the west to east direction, for a total of 530,288 cells per layer, or 
1,590,864 cells total. Each model cell of the SJB Regional Model represents an area of 50 ft x 50 ft. The 
active model area  represents unconsolidated and  semi‐consolidated  fluvial deposits  interbedded with 
numerous  fine‐grained  silt  and  clay deposits.  Inactive model  areas  and  the base of  the  groundwater 
model represent surrounding and underlying consolidated geologic formations (i.e., bedrock). 

The regional model was calibrated for the period from January 2004 to December 2014 for purposes of 
analyzing the  impacts of full‐scale pumping. This period was selected due to the  importance of recent 
stresses  (dry  hydrologic  period)  on  the  basin  for  predicting  future  performance.  The  calibration was 
based on 2,435 groundwater level measurements from 36 target wells and measured streamflow from 
the San Juan Creek at La Novia gaging station and Trabuco Creek at San Juan Capistrano gaging station. 

1 MODFLOW  is  a  block‐centered,  finite‐difference  groundwater  flow  code  developed  by  the  United  States 
Geologic  Survey  (USGS)  (McDonald  and Harbaugh,  1988)  for  the  purpose  of modeling  both  saturated  and 
unsaturated groundwater flow. 
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2.2 Model‐Calculated San Juan Creek Lagoon Elevations  

The  SJB  Focused Model was  developed  and  calibrated  as  part  of  the  Foundational  Actions  Funding 
Program  (GEOSCIENCE, 2015)  to more accurately predict  slant well pumped water quality over  time, 
injection water flow/water quality/reactants, and ocean water intrusion.  The finer cell size (resolution) 
used  for  the  focused model  was  also  important  to  understand  seasonal  coastal  lagoon  drawdown 
effects.    Lagoon  levels were  calculated  by  the  Focused Model, which  employs  the  Lake  Package  to 
simulate the surface water‐groundwater interaction.  

Project  impacts were evaluated  for  the hydrologic period  from  January 1947  through December 2010 
for the following scenarios: 

 Baseline (i.e., no Project pumping)

 Scenario 1: Project pumping of 10 million gallons per day (MGD) from three slant wells
 Scenario 2: Project pumping of 10 MGD from seven slant wells at Capistrano Beach
 Scenario 3: Project pumping of 30 MGD from sixteen slant wells (20 MGD from slant well pods at

Doheny and 10 MGD from pods at Capistrano Beach)

For  the  purposes  of  this  evaluation,  surface  flows  in  San  Juan  Creek  under  baseline  conditions 
(representing no Project pumping conditions) will be compared to Scenario 1 (representing low Project 
pumping conditions) and Scenario 3 (representing higher Project pumping conditions). 

As presented  in Table 4‐3 of Model Update and Refinement Using Results from Onshore and Offshore 
Geophysical  Surveys  and  Exploratory  Borehole  Data  Technical Memorandum,  dated March  1,  2018, 
Project pumping  impacts on  the  lagoon water  levels were  reported as  ranging  from  ‐0.14  to  ‐0.26  ft 
under Scenario 1 conditions and  ‐0.16  to  ‐0.85  ft under Scenario 3 conditions. To clarify decreases  in 
lagoon  levels for dry and wet hydrologic conditions, the table below summarizes the model‐calculated 
decreases in lagoon levels. 

Table 1. Project Impacts on Lagoon Surface Levels 

Hydrologic Cycle  Hydrologic Period 
Impact on Lagoon Levels, ft 

Scenario 1  Scenario 3 

Dry  1947‐1976  ‐0.14  ‐0.16 

Wet  1978‐1983  ‐0.26  ‐0.85 
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It  is  important to note that the model‐calculated decreases  in San Juan Creek  lagoon  levels occur over 
the entire lagoon area of approximately 13.2 acres. The following section provides the model‐calculated 
reduction  in outflow  that will occur  as  a  result of  Scenario 1  and  Scenario 3 pumping over  the  area 
influenced by Project pumping under dry and wet hydrologic conditions.  

2.3 Model‐Calculated San Juan Creek Outflow to the Ocean under No Project and Project Conditions 

Surface flow  in San Juan Creek was simulated  in the SJB Regional Model using the Streamflow Routing 
Package (SFR Package) from MODLFOW, which accounts for the interaction between surface water and 
groundwater. The SFR Package assigns recharge to stream cells that are sequentially numbered  in the 
downstream direction. The downward leakage of streamflow, or streambed percolation, is calculated as 
a function of the hydraulic conductivity of the streambed, the wetted perimeter of the streambed, the 
length of the stream reach, the underlying groundwater head, stream stage, and streambed thickness. 
Model input for the routing package includes stream inflow, stream channel geometry, and streambed 
conductance  (Niswonger  and  Prudic,  2006).  Information  on  streamflow was  available  from  observed 
measurements  at  the  San  Juan  Creek  at  La Novia  and  Trabuco  Creek  at  San  Juan  Capistrano  gaging 
stations, which were also used for model calibration. These gaging stations are shown on Figure 1.  

In  order  to  evaluate  the  long‐term  outflow  at  the  ocean,  streamflow  in  San  Juan  Creek  and  surface 
outflow  to  the  ocean  was  calculated  by  the  SJB  Regional  Model  for  the  hydrologic  period  from 
January 1947  through December 2010  for  the same scenarios presented above. The model‐calculated 
streamflow  from  San  Juan  Creek  to  the  ocean  is  shown  on  Figures  2  through  4  under  Baseline, 
Scenario 1, and Scenario 3 conditions, respectively. 

For baseline conditions, outflow at the ocean ranges from 15.95 cubic feet per second  (cfs) under dry 
hydrologic conditions to 56.04 cfs under wet hydrologic conditions. Discharge under Scenario 1 Project 
pumping  conditions  ranges  from  15.86  cfs  under  dry  hydrologic  conditions  to  55.59  cfs  under wet 
hydrologic conditions. Discharge under Scenario 3 ranges from 15.83 cfs under dry hydrologic conditions 
to 55.41 cfs under wet hydrologic conditions. The corresponding decrease in San Juan Creek streamflow 
under Project pumping conditions, as compared to baseline, is summarized in the following table.  
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Table 2. Project Impacts on San Juan Creek Outflow to the Ocean 

Hydrologic Cycle  Hydrologic Period 
Impact on San Juan Creek Discharge, cfs 

Scenario 1  Scenario 3 

Dry  1947‐1976  ‐0.09  ‐0.12 

Wet  1978‐1983  ‐0.45  ‐0.63 

The decreases in San Juan Creek streamflow from Project pumping correspond to approximately 0.6 to 
0.8 percent of the baseline outflow under Scenario 1 conditions and 0.8 to 1.1 percent of the baseline 
outflow under Scenario 3 conditions. 

3.0 EVALUATION OF PROJECT IMPACTS ON SHALLOW AQUIFER GROUNDWATER LEVELS  

3.1 Groundwater Level Monitoring 

Historical groundwater  levels for the shallow aquifer  in the vicinity of the San Juan Creek  lagoon were 
collected  both  during  and  after  the  long‐term  slant  well  pumping  test  from  transducers  placed  in 
District‐owned nested monitoring wells MW‐1  through MW‐4  (12  total monitoring wells).   MW‐1 and 
MW‐2, which are closest to the lagoon, are shown on Figure 5 (inset below).  
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Figure 5.  Monitoring Well Locations in the Vicinity of the San Juan Creek Lagoon 

During  the  initial  field  investigations  conducted  in  2005,  boreholes  B‐2  and  B‐4 were  completed  as 
nested monitoring wells  (MW‐1 and MW‐2,  respectively). Each borehole contains  three nested 2‐inch 
PVC  wells  screened  in  the  shallow,  middle,  or  deep  aquifer.  A  basic  monitoring  well  construction 
diagram for B‐2/MW‐1 and B‐4/MW‐2  is shown on the sketch below  (inset Figure 6), which  illustrates 
the general configuration of the nested monitoring wells in MW‐1 and MW‐2. 

After  the monitoring wells were  constructed,  they were developed and  sampled. The depth  to  static 
groundwater  level  in each nested monitoring well was  initially measured with an electronic  sounder. 
Each nested monitoring well was  later equipped with a pressure  transducer  to measure groundwater 
levels  every  15 minutes.  Transducer  data were  downloaded  on  a weekly  basis  during  the  long‐term 
pumping test (June 2010 through April 2012) and on a monthly basis after the long‐term pumping test 
to present. An on‐site barometer was used to compensate the transducer data downloaded from each 
nested monitoring well. The compensated water level data were then converted to elevation (NAVD88) 
and plotted over time.  
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The nested well design allows for accurate water level data from each 
of  the  nearshore  aquifers  (shallow, middle,  and  deep).  For  example, 
the shallow screen  in each nested monitoring well  (MW‐1S and MW‐
2S) provides water level data for the shallow aquifer, which is in direct 
hydraulic connection with San Juan Creek. Since the shallow aquifer  is 
separated from the middle aquifer by an aquitard that is approximately 
10  ft  thick, water  level measurements  in  the  shallow aquifer are not 
influenced  by  the  deeper  systems.  Therefore, water  level  data  from 
MW‐1S  and  MW‐2S  can  be  used  to  monitor  and  evaluate  Project 
pumping  impacts  on  the  shallow  aquifer.  In  particular, MW‐2S  was 
used  to evaluate groundwater  levels  in  the shallow aquifer under  the 
lagoon due  to  its  location  in  relation  to both  the Test Slant Well and 
the lagoon.  

In addition, MW‐2 is located at approximately the same location as one 
of the lagoon bottom profiles surveyed by the Chambers Group (2016) 
from Spring 2015 to Spring 2016 – providing a reference on the relative 
position  of  shallow  aquifer  water  levels  with  respect  to  the  lagoon 
bottom  (see  Figure  5).  These  profiles,  presented  originally  as 
Figure 2‐14  of  the  Chambers  Group  report,  are  shown  as  attached 
Figure  7.  The  cross‐sectional  transects  indicate most  erosion  taking 
place within the southwest corner of the lagoon where the sand berm 
is  typically  breached.  Some  accretion  of  sediment  occurs  on  the 
eastern bank of  the  lagoon  (see Chambers Group, 2016). An average 
bottom elevation of the lagoon was estimated to be approximately 4 ft 
NAVD88 from the Lagoon S cross‐section (shown on Figure 5 as A‐A’). 

3.2 Shallow Aquifer Groundwater Levels during Historical Hydrologic Cycles 

Shallow aquifer groundwater levels from MW‐2S are shown on Figure 8 from just before the start of the 
long‐term pumping test in June, 2010, through present. The shallow aquifer groundwater levels are also 
shown  in comparison to  the average estimated  lagoon bottom elevation of 4  ft NAVD88 and monthly 
precipitation from the Laguna Beach #2 precipitation gage. The water levels represent a combination of 
two sets of collected data that were  joined together to display shallow groundwater  levels during  the 
pumping  test  and  post‐pumping  period.  One  dataset  was  collected  and  processed  by  GEOSCIENCE 
during slant pumping test monitoring, and the other was collected and processed by South Coast Water 
District (SCWD) during post‐pumping test monitoring.  
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As  shown, groundwater  levels  in  the  shallow aquifer  fluctuated above and below  the average  lagoon 
bottom elevation both during and after the long‐term pumping test. Based on the observed fluctuations 
and local precipitation, groundwater levels in MW‐2S appear to correlate well with dry (below average) 
or wet (above average) hydrologic periods. At the start of the  long‐term pumping test, shallow aquifer 
water  levels were hovering at  the elevation of the  lagoon bottom.  Just after  the  initiation of the test, 
water  levels  fall below the  lagoon bottom elevation. Water  levels then rose above the  lagoon bottom 
elevation in response to the increased precipitation that occurred from January 2011 through July 2011. 
Subsequently, water  level  in  the  shallow  aquifer  fell  below  the  lagoon  bottom  elevation  during  the 
following dry years (2012 through 2015) and rose again following increased precipitation events in 2015 
and 2016. However, despite the  lower groundwater  levels  in the shallow aquifer during dry hydrologic 
conditions,  review  of  aerial  photos  and  land‐based  photos  taken  during monitoring  events  indicate 
surface water was still present in the lagoon during these times (Figure 9).   

Based on the observed response of water levels to changes in precipitation, it appears that groundwater 
levels  in  the  shallow  aquifer  in  the  vicinity  of  the  San  Juan  Creek  lagoon  are  heavily  influenced  by 
hydrologic conditions. 

3.3 Project Impacts during Wet, Dry, and Average Hydrologic Cycles 

Figure  10  shows  historical  annual  precipitation  from  1928  through  2017,  along with  the  calculated 
cumulative departure from the mean. The 70‐year average precipitation is approximately 11.77 in/year 
during  the  period  from  1928  through  2017.  A  downward  slope  on  the  cumulative  departure  curve 
indicates  a  less  than  average  or  “dry”  conditions  and  upward  slope  shows  periods  during  “wet” 
conditions.    The  long‐term  cumulative  departure  from  the mean  precipitation  show  that  the  study 
period  during  slant  well  pumping  (June  2010  through  April  2012)  and  post  slant  well  pumping 
represented an overall a dry hydrologic period.  

A  snapshot  of  the  recent  precipitation  data,  shown  on  Figure  11  (below),  suggests  that  the  average 
precipitation  over  the  past  12  years  is  only  6.84  in/year,  which  is  nearly  half  of  the  long‐term 
precipitation average of 11.77  in/year.   The precipitation data shown on Figure 11 corresponds to the 
period  for which groundwater  level data were  recorded,  from 2005  to 2017,  in  the monitoring wells 
near the San Juan Creek lagoon. 
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Figure 11.  Annual Precipitation at Laguna Beach #2 Precipitation Gage (2005‐2017) 

Water  levels  in  the  shallow  aquifer during  the  long‐term pumping  test  and during  the post‐pumping 
period, which occurred during primarily dry hydrologic conditions (2005 to 2017), showed fluctuations 
that  rose  and  fell  above/below  the  average  bottom  elevation  of  the  San  Juan  Creek  lagoon.  These 
fluctuations appear to be driven largely by local hydrologic cycles and precipitation patterns. However, 
even when shallow aquifer water levels fell below the lagoon bottom elevation in dry conditions, aerial 
imagery and field observations showed that water remained in the lagoon. During these conditions, the 
water  percolated  from  the  lagoon  is  in  “free  fall”  conditions;  that  is,  as water  percolates  into  the 
subsurface it must percolate some distance before it reaches the water table. Therefore, the percolation 
rate is driven by the streambed hydraulic conductivity and not by depth to the groundwater elevation.  
As such,  the degree of water  level  fluctuation expected under Project pumping conditions  for  the  full 
scale wellfield will not significantly affect surface outflow and lagoon levels.  

4.0 SUMMARY AND CONCLUSIONS 

 Both  the  creek  outflow  and  the  shallow  aquifer  near  the  lagoon  are  highly  affected  by
hydrologic conditions (i.e., precipitation patterns).
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 During  periods  of  low  precipitation  (dry  hydrologic  conditions),  water  levels  in  the  shallow
aquifer  generally  fall  below  the  average  estimated  lagoon  bottom  elevation  –  both  during
pumping conditions and in the absence of slant well pumping .

 Even during dry conditions when groundwater levels in the shallow aquifer fall below the lagoon
bottom during No Project (no pumping) and Project (pumping) conditions, water is still present
in the lagoon.

 When  groundwater  levels  in  the  shallow  aquifer  fall  below  the  lagoon/river  bottom,  surface
water level in the lagoon is controlled by the hydraulic conductivity of the underlying sediments

and is independent of groundwater levels.

 During  periods  of  high  precipitation  (wet  hydrologic  conditions)  groundwater  levels  in  the
shallow aquifer generally rise above the lagoon bottom.

 Additional  seepage  from  the  lagoon  and  streambed  upgradient  of  the  lagoon  occurs  under
Project  pumping  conditions. However,  decreases  in  San  Juan  Creek  streamflow  from  Project
pumping correspond to approximately 0.6 to 0.8 percent of the baseline outflow under Scenario
1 conditions and 0.8 to 1.1 percent of the baseline outflow under Scenario 3 conditions.
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1. Introduction

1.1 Introduction

Imported water from northern California (State Water Project) and the Colorado River Aqueduct
make up most of the water supply to south Orange County. With the continuous growth in California
and the susceptibility of imported water to drought or other natural disaster, the availability and the
reliability of water from imported sources is increasingly becoming a concern for local water

providers. In response to the water supply challenge, South Coast Water District (SCWD) is in the
planning stages to develop an ocean desalination facility in southern California. The proposed
Doheny Desalination Plant, located in Dana Point along the east bank of San Juan Creek north of

Highway 1, could supply up to 15 million gallons of local drinking water a day by desalinating
seawater from the Pacific Ocean using reverse osmosis membrane treatment.

As a part of the Doheny Desalination Plant project development, SCWD has completed a wide
range of studies and analyses to support the evaluation, planning, permitting and design processes.
This report documents a Local Hazard Conditions and drainage study to assess the existing and

future coastal and fluvial flood vulnerability at the project site, and to propose flood improvement
options to protect the project site.

The Local Hazard Conditions and Drainage Study for the Doheny Desalination Project includes the
following components:

 Coastal Analysis: A Local Hazard Conditions assessment evaluated the potential coastal

flooding under the projected sea level rise scenarios. The assessment was conducted pursuant
to the California Coastal Commission Sea Level Rise Policy Guidance, 2018.

 Fluvial Analysis: This analysis evaluated the hydraulic capacity of San Juan Creek, specifically
the water surface elevations and levee/floodwall overtopping potential during 25-year and 100-
year events, under existing and projected sea level rise scenarios. A hydrology analysis is
prepared to define watersheds and to estimate stormwater flow to the project site. A hydraulic

analysis is prepared to evaluate the capacity of the major stormwater conveyance system at the
project site and the upstream watersheds. The analysis also included floodplain modelling to
map flood inundation extent and depth. Based on the existing condition evaluation findings, the

study evaluated four alternatives to assess its feasibility and relative performance to protect the
project site from a 100-year flood, while not to increase flooding at the upstream watershed.

Section 2 of this report, as well as Appendix A and Appendix B documents the coastal analysis. 
Section 3 of the report documents the fluvial analysis. The analysis articulated the existing and 
future flood vulnerability due to the projected sea level rise, San Juan Creek overtopping, 

stormwater flow from the upstream watersheds, and the storm drain system capacity limitation. 
Improvement alternatives are evaluated, with a recommended site improvement concept to address 
potential project site flooding. 
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1.2 Existing Condition at the Project Site 

The project site is located in Dana Point, California. As shown in Figure 1.1, the project site is 
adjacent to the Pacific Ocean, along the east bank of San Juan Creek between Highway 1 and 
Stonehill Drive. This section of San Juan Creek has been modified by the Flood Division of the 

Orange County Public Works, with flood improvements including a combination of concrete banks, 
levees, and floodwall. 

Currently the project site is mostly leased to various tenants for outdoor storage. The site is 
relatively flat, with mostly dirt and gravel surfaces. Federal Emergency Management Agency 
(FEMA) Flood Insurance Rated Map (FIRM) shows the project site is located in flood Zone AO, with 

an average of one foot inundation depth under a 1% annual chance (100-Year) flood. 

There are two major underground storm drain systems conveying runoff from the upper watershed 
to San Juan Creek through the project site. Owned by Orange County Flood Control District, the 
L01S02 system is a double concrete box culvert that runs parallel to the landside of the San Juan 
Creek levee before outfalling to San Juan Creek. The L01S02 system collects stormwater runoff 

from the upper watersheds, bounded by Stonehill Drive at the north and Highway 1 at the south, 
and extends to the east of Highway 5. 

At the southern end of the project site, a 54-inch diameter (54”) Reinforced Concrete Pipe (RCP) 
runs in parallel with Highway 1. The pipe collects runoff from the project site and the watersheds 
east of the railroad tracks, and discharges to San Juan Creek. Local stormwater drainage within the 

project site is limited. A vegetated swale (South Drainage Swale) located at the northern end of the 
project site collects local runoff and discharges to the L01S02 system. The South Drainage Swale 
and the 54” RCP have gates to prevent backflow from San Juan Creek. 

As a part of the study, a field survey was completed to verify the dimensions, locations, and 
elevations of the major storm drain system. The survey information is incorporated in the analysis to 

model the system hydraulic performance. 

1.3 Study Assumptions 

This study and the analysis is based on a range of assumptions to estimate the coastal and fluvial 
impacts to the project site. The following is a summary of the key assumptions in this study. 
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 The Doheny Desalination Plant will be in service in Year 2020. Hence, Year 2020 is defined as
the existing condition in this study.

 The expected life of this project, for the purpose of the projected sea level rise estimate, is 50
years. Hence, the projected sea level rise planning horizon is in Year 2070.

 The flood protection design target for the plant is to provide 100-year (1% annual chance) flood
protection.

 Under the no project condition, the levee and floodwall system along San Juan Creek, between
Stonehill Drive and Highway 1, will not be improved in Year 2020.

 The watershed land use will not have significant change over the project life.

Section 2 and Section 3 discuss these and other study assumptions in detail. 
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2. Coastal Analysis

2.1 Introduction

This study was conducted pursuant to the California Coastal Commission Sea Level Rise Policy 
Guidance, 2018. The following is a summary of the Local Hazard Conditions assessment based on 
the process outlined in Appendix B of the Sea Level Rise Policy Guidance, and the sea level rise 
projections in Appendix G, Table G-11 (California Coastal Commission 2018).

The study was completed by Michael Baker International and presented in the September 2018 

report titled Coastal Hazards Analysis for the Doheny Desalination Project by Scott A. Jenkins 
(Appendix B).  Additional information on the historical shoreline evolution is provided in the GHD 

May 1, 2017 memo Doheny Desalination Plant Historical Shoreline Assessment

(Appendix A).  The mapping of flood impacts due to the modelled total water levels and tsunami 
events are provided in the summary below.  Additional flood modelling available as part of The 
Coastal Storm Modeling System (CoSMoS) study prepared by the United States Geological Survey 
(USGS) is also presented for comparison. This includes predicted shoreline erosion due to sea level 
rise.

For this study, the project life expectancy was defined as 50 years. This was determined in 
consultation with the South Coast Water District (SCWD).  The project life expectancy is an 
important design criterion to estimate the anticipated range of sea level rise. The guidance for 
project life expectancy ranges from 25 years for amenity structures, to 100 years for critical 
infrastructure.  An additional prediction of water levels for a critical infrastructure planning horizon 
was also determined. Assuming the project will be constructed in Year 2020, the 50 year project life 
expectancy sets the project planning horizon to Year 2070.  A critical infrastructure planning horizon 
of Year 2100 was used.

Section 2.2 provides a brief summary of the Local Hazard Conditions assessment findings.  For 
additional detail refer to GHD May 1, 2017 memo Doheny Desalination Plant Historical Shoreline 
Assessment (Appendix A), and, Michael Baker International (2018) Coastal Hazards Analysis for 
the Doheny Desalination Project by Scott A. Jenkins (Appendix B).

2.2 Summary of Findings

2.2.1 Sea Level Rise Projection

Sea level rise projections were based on the water level province tabulation from NOAA tide gage 
stations with extended periods of record (California Coastal Commission 2018). The Doheny 
Desalination Project falls within the La Jolla tide gage water level province.  Sea level rise 
projections are provided in Table G-11 in Appendix G of the California Coastal Commission 2018. 
Sea level rise projections for the lower and upper ranges are provided in Table 2.1.
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Table 2.1 Sea Level Rise Projections 

Planning Time Period (Year) Best Fit Equation 

Lower Range (feet) Upper Range 
(feet) 

50 year planning horizon (CCC, 2018) 2070 2.0 3.6 
Critical Infrastructure Planning Horizon 
(CCC, 2018) 

2100 3.6 7.1 

2.2.2 Tidal Range and Future Inundation 

Tidal datums were based on water level measurements from the Scripps Pier tide gage station, 
NOAA #9410230 for the 1983 – 2001 tidal epoch. Projected sea level rise for 2070 and 2100 were 
available from Table G-11 in Appendix G of California Coastal Commission 2018. Tidal datums and 
future datums based on lower and upper sea level rise projections are provided in Table 2.2. 

Table 2.2 Tidal Datums at Scripps Pier NOAA Tide Gage Station 1983-2001 
with Projected Sea Level Rise 

Datum Elevation 
(ft NAVD) 

SLR 2070 
lower range 
(ft NAVD) 

SLR 2070 
upper 
range  

(ft NAVD) 

SLR 2100 
lower 
range  

(ft NAVD) 

SLR 2100 
upper range 
(ft NAVD) 

EHW (Extreme High 
Water) 

7.47 9.47 11.07 11.07 14.57 

MHHW (Mean Higher High 
Water) 

5.13 7.13 8.73 8.73 12.23 

MHW (Mean High Water) 4.41 6.41 8.01 8.01 11.51 
MSL (Mean Sea Level) 2.54 4.54 6.14 6.14 9.64 

2.2.3 Potential Still Water Level Changes from Surge, El Nino and Pacific 
Decadal Oscillation 

Determining the Local Hazard Conditions following the California Coastal Commission Sea Level 
Rise Policy Guidance (2018) document includes determining potential still water level changes due 

to other processes in addition to sea level rise.  These processes include surge, El Niño events, and 
the Pacific Decadal Oscillation (PDO).  

Water level recurrence statistics were derived from the record of ocean water levels at the NOAA 
Scripps Pier tide gage. A stage frequency curve or hydroperiod function was developed from the 
1924 to 2016 time series. The hydroperiod function presented in Appendix B includes the effects of 

El Nino, the Pacific Decadal Oscillation (PDO), and surge on the still water level. 

2.2.4 Beach Erosion 

An assessment of long term beach erosion was conducted using historical aerial photographs 
(Appendix A) and historical beach surveys (Appendix B) at Doheny State beach.  Overall, Doheny 
State Beach appears to be in an equilibrium condition based on the historical aerial photographs 
used for the assessment.  Sediment input from the San Juan Creek and potential beach 
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nourishment projects in the past have maintained a relatively stable shoreline.  A historical erosion 
rate could not be determined to apply to future adjustments due to sea level rise.   

Michael Baker International (2018) utilized Bruun’s Rule (as described in Appendix B) to account for 
erosion impacts of sea level rise.  The Coastal Evolution Model included retreat of the shoreline 

based on Bruun’s Rule.  This assumes retreat of the shoreline with no change to the shape of the 
profile.  Using this approach, the shoreline retreat will have no impact on the total runup elevations. 

Unlike shoreline retreat due to Bruun’s Rule, seasonal fluctuations in beach morphology do impact 
the total water level computation.  All total water level estimates were based on both a typical 
accreted profile and typical eroded profile to account for the impacts to wave setup and wave runup 

(Appendix B). 

Preliminary estimates of shoreline erosion due to sea level rise were available from The Coastal 
Storm Modeling System (CoSMoS) for the study area (Erikson et al., 2017).  CoSMoS is a dynamic 
modeling approach that has been developed by the United States Geological Survey (USGS) to 
allow for more detailed predictions of coastal flooding due to both future sea level rise and storms 

integrated with long-term coastal evolution over large geographic areas.  CoSMoS uses wind and 
pressure from global climate models to project coastal storms under changing climatic conditions 
during the 21st century. 

CoSMoS 3.0 preliminary results were available for sea level rise scenarios of 0 m to 2 m at 
increments of 0.50 m and for 5 m for Southern California.  Shoreline retreat for these scenarios is 

shown in Figure 2.1.  Note that the shoreline was defined in CoSMoS 3.0 as the mean high water 
(MHW) which will occur seaward of the beach berm.  It is also possible that the shoreline was 
defined during conditions when the beach was much wider.  It is clear that the proposed plant is 

located far inland from the predicted eroded shoreline. 

2.2.5 Waves, Wave Runup and Flooding Conditions 

Future flooding levels were determined by Michael Baker International 2018, based on California 
Coastal Commission 2018.  The Federal Emergency Management Agency (FEMA) standards for 
flooding frequency were followed by determining flood levels for the 100-year event. Extremal total 
water levels (TWL’s) were based on the occurrence of extreme waves concurrent with extreme 

ocean water levels.  Extremal total water levels are the sum of the total runup and the still water 
level.  The total runup consists of wave setup, dynamic wave setup and wave runup.   A joint 
probability analysis was used to determine the occurrence of extremal wave heights concurrent with 

extreme ocean water levels.  

Extremal total water levels were determined for the low and high range sea level rise projections for 
2100.  Each wave and sea level scenario was modelled for both accreted and eroded beach profiles 
based on seasonal fluctuations at the site.  Total water levels were always higher for the accreted 
beaches since they were steeper and caused greater wave setup and runup.  The potential future 

flooding extent for the different scenarios are shown in Figure 2.2 based on topography generated 
from USACE 2014 LiDAR data.  The figure shows total water levels for the accreted beach 
conditions for each event since these were higher water levels than the eroded beach condition. 

Note that the flood extent based on the extremal total water levels is a worst case approach since it 
includes wave runup. Wave runup is a short term process and therefore may not result in flooding to 
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the full extent of the runup elevation. Also note that the mapping shows flooding for all areas below 
the given flood elevation even though there may not be a direct flow path to all locations. It can be 

seen that the extremal total water level for the low and high range sea level rise for 2100 may reach 
a very small portion at the very seaward tip of the project site where there is no proposed 
infrastructure. It also may flood along an existing South Drainage Swale due to backwater from the 

creek to the low grade area along the swale. The potential for flooded well heads and overtopping 
rates for each scenario are summarized in Table ES-1 in Appendix B.   

Alternative flood extent predictions with sea level rise were available from CoSMoS 3.0 (Barnard et 
al., 2018).  Flooding extents at the study site for the 0.5 m, 2 m and 5 m sea level rise scenarios for 
a 100-year storm event are presented in Figure 2.3. The flooding extents were much less than 

those based on the estimates of extremal total water levels provided by Michael Baker International 
(2018) because the CoSMoS flood elevations do not include wave runup.    

2.2.6 Extreme Flooding Events Due to Tsunami 

Tsunamic induced erosion, runup, and inundation were analyzed for the Doheny State Beach 
profiles for present and future sea levels, with low and high range sea level rise projections 
(Appendix B).  The tsunami event scenario was based on a 2 m high solitary wave that could be 

anticipated for a catastrophic tsunami event from a major landside on the east side of San 
Clemente Island.  The tsunami reaches 6 m in height due to shoaling, before breaking on the 
shoreline. The potential for flooded well heads and overtopping rates for each scenario are 

summarized in Table ES-2 in Appendix B.  Flooding extents of the low and high range 2100 sea 
level projection scenarios are illustrated in Figure 2.4.  Flood limits were very similar to the 100-year 
wave storm event for the 2100 low and high range sea level rise predictions (Figure 2.2).  Flood 

levels were approximately 0.4 ft higher for the low range and high range sea level rise limits for a 
100-year event.  It can be seen that the tsunami for the 2100 low and high range sea level rise
scenarios may reach a very small portion at the seaward tip of the property where there is no

proposed infrastructure.  Flooding also impacts the area around the existing South Drainage Swale
due to backwater from the creek to the low grade area along the swale.

Additional tsunamic inundation predictions published on June 1, 2009 were created through a joint 
effort by the State of California Office of Emergency Services (Cal OES), the California Geologic 
Survey, the University of Southern California Tsunami Research Center, and NOAA.  The map of 

the tsunami prediction for the study area is provided in Figure 2.5. While the mapping resolution is 
low, the flooding extent appears to be similar to that provided in Figure 2.4. 

The assessment shows that the projected sea level rise scenarios considered in this study does not 
pose significant flood risk to the project site. The back water ponding shown along the South 
Drainage Swale can be mitigated by site design to regrade the low ground area along the swale. 
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3. Fluvial Analysis

3.1 Introduction

To quantify drainage and flooding conditions at the project site, a detail hydrologic and hydraulic
analysis was performed. This analysis includes four primary components, as listed:

 San Juan Creek Hydraulic Analysis: This analysis was performed in order to estimate the water

surface elevations in San Juan Creek during the design events, and to determine if the creek
flow may overtop the levees;

 Watershed Analysis: This analysis was performed in order to quantify the flows entering the
existing stormwater systems at the project site, from watersheds adjacent to and upstream from
the project site;

 Floodplain Analysis: This analysis was performed to determine the available capacity of the
existing stormwater system at the project site, and to determine floodplain inundation at and
upstream of the project site under the existing condition; and

 Drainage Improvements: This analysis was performed to assess potential drainage
improvement options for the project site.

Each of these analyses are discussed in further detail in this section. It should be noted that unless 
otherwise stated, all elevation data is reported in North American Vertical Datum of 1988 (NAVD 
88). 

3.2 San Juan Creek Hydraulic Analysis 

3.2.1 Data Source 

To analyze the hydraulics of San Juan Creek, GHD obtained a one-dimensional, steady-state 
hydraulic model of the creek, built in HEC-RAS hydraulic modelling software from Orange County. 

The model was originally constructed by PACE Engineering in the study Baseline Floodplain 
Hydraulics for San Juan Creek (PACE 2010). All elevations referenced in the model are in National 
Geodetic Vertical Datum of 1929 (NGVD 29). 

In addition to the hydraulic model noted above, GHD also obtained San Juan Creek hydrograph 
information that was generated from the San Juan Creek Watershed Hydrology Study (PACE 

2008). As will be noted in further detail in subsequent sections, the hydrographs obtained from the 
PACE analysis was for the 25-year and 100-year Expected Value storm events. 

3.2.2 Boundary Condition at Pacific Ocean 

As noted above, the tidal boundary condition at the Pacific Ocean could have backwater effect on 
the upstream water surface elevations along San Juan Creek. For this analysis, five separate tidal 
elevation scenarios were used to determine water surface profiles and its impacts due to the project 

sea level rise. The first tidal elevation scenario is the Mean Higher High Water (MHHW) elevation, 
which is typically applied in FEMA floodplain analysis. The other four tidal elevation scenarios are 
the Years 2070 and 2100 projected low and high sea level rise elevations. All five tidal elevation 
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scenarios, based on the coastal analysis documented in Section 2 and Appendix B, are 
summarized in Table 3.1. 

Table 3.1 Tidal Boundary Elevations Used in HEC-RAS Model 

Pacific Ocean Tidal Boundary Condition 
Tidal 

Elevation 
(NGVD 29) 

Tidal 
Elevation 
(NAVD 88) 

Mean Higher High Water (MHHW) 2.87 5.13 

2070 Low Sea Level Rise Projection under MHHW 4.87 7.13 

2070 High Sea Level Rise Projection under MHHW 6.47 8.73 

2100 Low Sea Level Rise Projection under MHHW 6.47 8.73 

2100 High Sea Level Rise Projection under MHHW 9.97 12.23 

It should be noted that to be used in the HEC-RAS model, these elevations had to be converted 
from NAVD 88 to NGVD 29 vertical datum, which has the elevation difference of -2.26 ft. 

3.2.3 Analysis Methods and Assumptions 

To compute water surface profiles, and ultimately create a stage-flow time series for each of the 
existing outfalls along San Juan Creek, the steady state HEC-RAS model was run at increments of 
approximately every 3 hours using the hydrographs referenced in Section 3.1.1. Estimated creek 
flow in each time increment is input to the model, to estimate the creek water surface profiles under 

the three tidal elevation scenarios listed in Table 3.1.  

The HEC-RAS model provided by Orange County covers approximately 5 miles of San Juan Creek 
upstream from the Pacific Ocean. To simplify the hydrograph inputs and the modelling analysis, the 
model was truncated at approximately 3,500 feet upstream from Stonehill Drive (Creek Station 
8610). At this location, the hydrograph flows estimated at Node 146 in the San Juan Creek 

Watershed Hydrology Study (PACE 2008) were applied as flow input to the HEC-RAS model. A 
second flow input was applied further downstream at creek station 3955, which corresponds to 
Node 147 of the hydrology study (PACE 2008). The 25-year and the 100-year design flow are 

26,116 cfs and 45,847 cfs, respectively. As a comparison, the 100-year design flow in FEMA Flood 
Insurance Study (FIS) is 42,000 cfs (FEMA 2009c). 

3.2.4 Analysis Results 

The HEC-RAS model was run using the 25-year and 100-year Expected Value hydrographs under 
Year 2070 scenarios. The creek hydraulic analysis based on these scenarios shows that the 
variations in downstream tidal elevation under the projected sea level rise conditions do not have an 

effect on the upstream creek water surface elevations. This appears to be due to the fact that the 
Highway 1 northbound and southbound bridges act as a significant creek flow constriction at the 
mouth of San Juan Creek. The backwater effects due to the bridges governs San Juan Creek 

hydraulics. In addition, in the HEC-RAS model, the channel flowline elevation at the mouth is 4.85 ft 
NGVD 29, which is above both the MHHW and Year 2070 low sea level rise tidal elevation 
projection. 
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The HEC RAS model also simulated the Year 2100 High MHHW Sea Level Rise projection for the 
100-year storm event, to determine if it had any effect on the water surface elevation in San Juan

creek upstream of the Highway 1 Bridge. Using the high sea level rise projection, the water surface
elevation in the creek did change upstream of the bridge, however only during the receding limb of
the streamflow hydrograph beginning at hour 30 of the simulation (note: the peak discharge in San

Juan Creek occurs at hour 17.25). At this time, the flow in the stream is approximately 300 cfs,
which is just a fraction of the flow that occurs at the peak of the storm (approximately 45,000 cfs for
the peak of the 100-year storm). The change in water surface elevation only persists for about 500

feet upstream of the bridge, after that there is no effect that the boundary condition has on the water
surface elevation at any point in time.

Therefore, it was determined that the various tidal elevations had no effect on the upstream creek 
water surface profile, and the subsequent results presented are valid under all five tidal elevation 
scenarios.  

The maximum water surface profile for the 25-year storm event is shown in Figure 3.1, which 
occurs at approximately Hour 17.25 of the storm event. The peak of the 25-year flow is conveyed in 

the channel without overtopping the creek on either the left or right banks. The hydrograph used for 
the 25-year flow in San Juan Creek is shown in Figure 3.2. To compare the peak flow timing 
between the creek and the project site watershed, the hydrograph that was developed for the outfall 

of the Capistrano Beach Storm Drain (LO1SO2) is also shown in the plot. The development of the 
LO1SO2 hydrographs is discussed in further detail in Section 3.2. 

The peak of the existing stormwater system adjacent to the project site occurs at approximately 
Hour 16.4 of the 24-hour design storm event. The peak flow in San Juan Creek occurs at Hour 
17.25 of the 24-hour storm event, approximately 1-hour later.  

The peak water surface profile for the 100-year storm event is shown in Figure 3.3. During the 100-
year storm event, the peak creek flow overtops both channel banks for approximately 350 feet north 

of the Highway 1 northbound bridge, at the southern end of the project site. The hydrograph for the 
100-year flow in San Juan Creek is shown in Figure 3.4. Similar to the 25-year storm event, the
peak flow in San Juan Creek occurs approximately 1-hour after the peak of the Capistrano Beach

Storm Drain.

3.2.5 Findings 

The hydraulic analysis of the San Juan Creek Channel resulted in two key findings:  

 The downstream tidal elevations modelled in this analysis do not have an effect on the
upstream water surface profile.

 Based on the OCFCD HEC-RAS model, San Juan Creek overtops both the east and west
banks during the 100-year expected value storm events. Adjacent to the project site, San Juan
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Creek overtops the east bank floodwall at the upstream of Highway 1. The overtopping 
contributes to potential flooding at the project site. 

3.3 Watershed Analysis 

A watershed analysis was performed to estimate the flows entering the existing storm drain 
infrastructure at the project site. The purpose of this analysis is to determine if there is available 
capacity in the existing stormwater system, and to evaluate potential impacts to flooding as a result 
of stormwater runoff generated from the upstream watershed. The following sections describe the 

existing conditions around the project site, and the watershed analysis. 

3.3.1 Existing Stormwater Infrastructure 

In general, drainage in the project area and surrounding watersheds is conveyed from east to west, 
towards San Juan Creek. To provide stormwater relief for urban developments, railroad, and 
roadways located in the watershed, a system of large stormwater drainage conduits has been 
constructed as the primary drainage route for stormwater generated in the watershed. These 

drainage features are shown in Figure 3.5. Each of these components is discussed in further detail 
below. It should be noted that each of these main features described below is supported by a 
network of smaller stormwater pipes and drainage inlets to collect local runoff. However, this 

analysis only includes the major drainage features as listed to evaluate stormwater routing at the 
watershed scale, as well as drainage performance at the project site. 

 LO1 

The San Juan Creek Channel. This creek acts as the primary receiving waters for runoff 
generated within the San Juan Creek watershed, including all stormwater generated at the 

project site.  

 LO1SO2 

The Capistrano Beach Storm Drainage. This facility primarily collects stormwater generated 
east of the San Diego Freeway (I-5) and conveys flows west towards San Juan Creek. This 
facility also collects stormwater conveyed from facility LO1SO3, and both the northern and 

southern drainage swales (described below). Moving from east to west, this facility is composed 
of an 8-foot diameter (8’) RCP pipe which connects to an 8’ x 8’ concrete box, a 7.5’ x 12’ 
railroad crossing, open concrete rectangular channel, then a double 11’ x 11.5’ box culvert and 

outfalls to San Juan Creek. The San Juan Creek outfall has no backflow prevention. 

 LO1SO3 

LO1SO3 collects stormwater generated from the northern portion of the local watershed located 
within Stonehill Drive and the San Diego Freeway (I-5). It also collects runoff generated from the 
east side of the San Diego freeway though a box culvert, located at the upstream of the pipe 

terminus as shown in Figure 3.5. Moving from north to south, this facility is composed of a 6.5’ 
RCP pipe, an 8’ RCP pipe, a 6.5’ x 13’ concrete box railroad crossing, and an 8’ RCP pipe that 
discharge to LO1SO2. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1362 of 1710



GHD | Doheny Desalination Project – Local Hazard Conditions and Drainage Study | Page 12 

 North Drainage Swale

This swale is located directly north of facility LO1SO2, and serves to drain the surrounding
properties in the area. The outlet of the swale has a 3’ RCP culvert that connects to facility
LO1SO2, with a flap gate to prevent backwater flow from San Juan Creek.

 South Drainage Swale

This swale is located at the northern end of the project site, and drains runoff generated in
areas both north and south of the swale. The eastern portion of the swale shown on Figure 3.5
is connected to a storm drain that extends eastwards toward the developments on the east side
of the railroad track. The outlet of the swale is connected to a 4’ RCP pipe which connects with

facility LO1SO2. The connection has a flap gate.

 54” RCP Pipe

This pipe collects stormwater generated in the southern portion of the watershed bounded by
the San Diego Freeway (I-5) and Highway 1. The pipe discharges to San Juan Creek upstream
of Highway 1 bridges. The outfall has a flap gate.

3.3.2 Design Storm and Analysis Method 

The following references establish the watershed analysis and design criteria, including design 
storms, for the project site: 

 Orange County Hydrology Manual (1986);

 Orange County Hydrology Manual, Addendum No. 1 (1996); and

 Orange County Local Drainage Manual (1996).

From these documents, the following design storms criteria have been established, as shown in Table 
3.2. 

Table 3.2 Summary of Design Storms and Method 

Criterion Value Source 

Hydrology Method Unit Hydrograph Orange County Hydrology Manual 

Design Storm for Pipes 

with Sumps or no 

Parallel Drainage Ways 

25-year Expected Value Orange County Local Drainage Manual 

Design Storm for 

Habitable Structures 

100-year Expected

Value
Orange County Local Drainage Manual 

Based on the Hydrology Manual (the manual), Addendum No. 1, the Expected Value hydrology was 
used in this analysis, as the focus of this analysis is to determine floodplain impacts and flood 
protection level of services. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1363 of 1710



GHD | Doheny Desalination Project – Local Hazard Conditions and Drainage Study | Page 13 

The Orange County Hydrology Manual Unit Hydrograph method was used for contributing 
watershed hydrology analysis, since the total area contributing runoff to the local storm drain 

infrastructure is above 640 acres. The Unit Hydrograph method is based on developing an effective 
rainfall hyetograph, which accounts for initial and infiltration losses using the Curve Number 
method. The effective rainfall hyetograph is then transformed to a runoff hydrograph using the 

watershed Time of Concentration and S-Curves for the Orange County watersheds. 

In addition to the Orange County Hydrology Method, the hydrologic model within PCSWMM, the 
hydraulic model used for this analysis, was used to develop runoff hydrographs. This was done to 
provide a second source of hydrologic analysis. To remain consistent with the Orange County 
Method, the hydrologic loss model used within PCWMM was the curve number method and the 

parameters developed for the Orange County Method were used in the PCSWMM model. 

3.3.3 Watershed Descriptions 

The initial step in the analysis was to estimate the runoff reaching the primary stormwater 
infrastructure. Watersheds were delineated using an iterative approach, which included checking 
surface elevation data from NOAA Coastal LiDAR, storm drain infrastructure maps from the Orange 
County Flood Control District (OCFCD), and the City of Dana Point Master Plan of Drainage (1998). 

Working east from the project site, a total of 18 watersheds were identified, which are shown in 
Figure 3.6. Watersheds 1A and 1B represent the project site watersheds. 

3.3.4 Topography 

Watersheds located within the area bound by Stonehill Drive, the San Diego Freeway, and Highway 
1 (Watersheds 1A to 13) have typically mild average slopes, generally on the order of 5% to 40%. 
The main source of topographic relief in these watersheds is the fill prism or natural grades leading 

to the surrounding roadways. Elevations in this area range between 20’ and 150’. Watersheds 
located south and east of this area (Watersheds 14 to 17) have higher relief, with average slopes in 
these watersheds ranging from 50% to 90%. Elevations in these watersheds range between 150’ 

and 900’. 

3.3.5 Soil Types 

Soils information was collected from the NRCS Web Soil Server. Hydrologic Soils Groups in the 
watersheds range between groups B and D. All of the group B soils are located in the watersheds 
nearest San Juan Creek. At the east of the project site, the remainder of the watersheds are 
composed of group C and D soils, exhibit poor infiltration potential.  

3.3.6 Existing Land Use 

The three primary land use types in the watersheds shown in Figure 3.6 are residential, commercial, 
and open space. Watersheds 1A to 13 are primarily composed of residential and commercial use 

types. Watersheds 14 to 17 are primarily residential and open space use types. 
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3.3.7 Existing Condition Watersheds Summary 

The physical characteristics of each watershed shown in Figure 3.6 are summarized in Table 3.3 
below: 

Table 3.3 Summary of Watershed  

Watershed 

Area 

(acres) 

Average Slope 

(%) Land Use Type(s) 

Soil 

Type(s) 

1A 9.7 11% Commercial B, C 

1B 3.4 8% Commercial B, C 

2 6.9 
7% 

Commercial B, C 

3 6.1 
17% 

Commercial B, C 

4 7.3 
22% 

Commercial B, C 

5 5.6 
45% 

Commercial B, C 

6 12.2 
16% 

Commercial C 

7 16 
5% 

Commercial C 

8 2 
6% 

Commercial C 

9 46.4 
39% 

Commercial/Open Space C, D 

10 16.5 
26% 

Commercial/Residential C, D 

11 30.3 
11% 

Commercial/Residential C, D 

12 13.1 
6% 

Commercial/Residential C 

13 16.2 
54% 

Commercial/Residential C, D 

14 29.9 
56% 

Residential/Open Space C, D 

15 765.5 
90% 

Residential/Open Space C, D 

16 108.9 
57% 

Residential/Open Space C, D 

17 46.6 
88% 

Residential/Open Space C, D 
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3.3.8 Orange County Method Hydrologic Analysis 

After the watersheds were delineated the Orange County Hydrology Method was used to develop 
the hydrologic parameters necessary to construct outflow hydrographs. The derivation of these 
parameters is presented below.  

There are three primary steps in the Orange County Method: 1) Develop synthetic unit hydrograph; 

2) Develop recurrence interval storm pattern; and 3) Develop runoff hydrograph. To ultimately
produce the runoff hydrograph, the following parameters were derived. It should be noted that there

are several steps in the manual where these parameters are used to develop intermediate
information which leads to producing a runoff hydrograph. The following discussion is limited to the
derivation of the base parameters, which are the components unique to this analysis.

3.3.9 Design Storm 

To develop the 10-, 25-, and 100-year design storms, the Orange County Point Precipitation Data 
from Table B.2 of the hydrology manual was used to create logarithmic regression equations. Using 

these equations, precipitation depths were calculated for unit time periods of 5-minutes. These 
depths were then rearranged using the design storm distributions shown in Figures B-5a, b, and c 
of the hydrology manual. Due to the generally small size of the watersheds in this analysis, no 

depth area adjustments were performed to modify the design storms in this analysis. 

3.3.10 Percent Impervious 

Percent impervious was estimated by measuring the area of individual land use type in each 
watershed and multiplying each use area by a factor from the hydrology manual (Figure C-4). For 
this analysis, the recommended values for average conditions were assumed for each use type. 
Residential areas were assumed to have a density of 5 to 7 dwellings/acre, and open spaces were 

assumed to have no impervious cover. The resulting percent impervious cover for each watershed 
can be found in Table 3.4. 

3.3.11 Curve Number 

Composite curve numbers for antecedent moisture condition (AMC) II were generated for each 
watershed. This was done by using the total watershed area, and separating out the pervious from 
impervious area using the percent impervious values. As per the manual’s recommendation, the 

impervious surfaces were assigned a curve number of 98. The remaining pervious area within a 
watershed was assigned a curve number based on the hydrologic soil group and the ground cover 
type. All open space areas in the watersheds was assigned values based on Open Brush cover, all 

residential areas were assigned values based on Turf cover, and all commercial areas were 
assigned values based on Commercial Landscaping cover. As per the manual recommendation, the 
quality of the cover was assumed to be ‘good’. The resulting AMC II composite curve numbers for 

each watershed can be found in Table 3.4. 

As per the manual, AMC II curve numbers are sufficient for watershed loss analysis for the 25-year 
storm event, however, AMC III curve number values are required for the 100-year event. To derive 
these values, the AMC II curve numbers were adjusted per the relationship presented in Table C.1 
of the hydrology manual. The AMC II composite curve numbers can be found in Table 3.4. 
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3.3.12 Time of Concentration 

As per the manual, the total time of concentration was calculated in two components. The first 
component is the sheet flow time, which was estimated using the nomograph from page D-4 of the 
manual. Flow lengths were measured in GIS from the most distant point in the watershed to the 
beginning of channelized flow, typically either gutter or pipe flow. The sheet flow lengths is limited to 

1,000 feet. Elevation differences within each watershed were determined using contour surfaces 
generated using either NOAA Coastal LiDAR, or USGS elevation data. 

The second component is the channelized flow time, which was calculated along the remaining 
length beginning at the end of sheet flow and ending at the watershed outlet. To be conservative, 
pipes and gutters for these components were assumed to be flowing full. The resulting total time of 

concentration for each watershed can be found in Table 3.4. 

3.3.13 Lag Time 

The lag time for each watershed was determined using the relationship from the manual, which 
states that the lag time should be equal to 80% of the watershed time of concentration. The lag time 
values for each watershed can be found in Table 3.4. 

3.3.14 S-Curves 

The watershed lag time was used to develop individual unit hydrographs based on locally produced 
S-Curves. These curves can be found in the hydrology manual, Figures E-3a, b, c, and d. For this
analysis, a unit time period of 5-minutes was used to match the design storm patterns, and the

Valley Developed S-curve (Figure E-3a) was used.

3.3.15 Orange County Watershed Hydrology Summary 

The hydrologic parameters presented in the sections above are summarized in Table 3.4 below. 

Table 3.4 Orange County Method Watershed Parameters  

Watershed 

Time of 

Concentration 

 (min) 

Lag Time  

(min) 

Percent 

Impervious 

Curve 

Number 

 (AMC II) 

Curve 

Number  

(AMC III) 

1A 11.7 9.4 48% 81.3 94.5 

1B 6.5 5.2 72% 89.7 97.9 

2 7 5.6 64% 86.3 96.7 

3 8 6.4 41% 78.4 93.0 

4 24.3 19.5 32% 77.2 92.3 

5 17.1 13.6 35% 79.0 93.3 

6 10.2 8.2 85% 93.9 99.0 

7 11.2 8.9 90% 95.1 99.2 
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Watershed 

Time of 

Concentration 

 (min) 

Lag Time  

(min) 

Percent 

Impervious 

Curve 

Number 

 (AMC II) 

Curve 

Number  

(AMC III) 

8 25.6 20.4 0% 75.0 90.9 

9 17.6 14.1 65% 90.1 98.0 

10 19.2 15.4 69% 90.5 98.2 

11 8 6.4 90% 95.2 99.2 

12 12.9 10.3 90% 95.1 99.2 

13 9.5 7.6 52% 88.8 97.6 

14 10.7 8.6 38% 85.9 96.6 

15 30.5 24.4 26% 84.8 96.2 

16 22 17.6 9% 82.4 95.1 

17 14.1 11.3 58% 90.7 98.2 

3.3.16 Proposed Development Watersheds 

The hydrologic parameters for the developed conditions of Watersheds 1A and 1B were estimated 
using the same methodology as performed for the existing conditions watersheds above. To 
estimate these parameters, it was assumed that the entire Watersheds 1A and 1B would be 

converted to commercial use. The resulting parameters for the developed conditions of watersheds 
1A and 1B are shown in Table 3.5. 

Table 3.5 Hydrologic Parameters for Developed Project Site Watersheds 

Watershed 

Time of 

Concentration 

(min) 

Lag Time 

(min) 

Percent 

Impervious 

Curve 

Number 

(AMC II) 

Curve 

Number 

(AMC III) 

1A – Developed 10.7 8.6 90% 95.5 99.3 

1B - Developed 6.0 4.8 90% 96.3 99.4 

3.3.17 Runoff Hydrograph Summary 

The runoff hydrographs for each watershed were produced using the Orange County Hydrology 
Manual Method and the PCSWMM curve number hydrology method as noted above. Table 3.6 
summarized the peak flow under 25-year and 100-year 24-hour storm events. 
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Table 3.6 Peak Flow Summary for Project Watersheds 

Watershed 
Peak Flow (cfs) 

25-year Expected Value 100-year Expected Value

1A 12.2 16.4 

1B 8.2 10.3 

2 14.4 18.4 

3 8.6 11.9 

4 5.0 7.0 

5 5.0 7.0 

6 24.5 30.0 

7 33.5 40.7 

8 1.2 1.7 

9 63.2 79.8 

10 22.6 28.4 

11 79.9 96.6 

12 25.9 31.4 

13 28.4 36.2 

14 42.4 55.5 

15 634.8 834.8 

16 96.8 129.1 

17 66.0 84.8 

1A Developed 20.4 24.7 

1B Developed 10.4 12.5 

3.4 Floodplain Analysis 

To perform the floodplain analysis, a coupled 1D/2D routing model was constructed in PCSWMM. 
The following sections describe how the model was constructed, and present the results of the 

existing conditions model results. 

The hydraulic routing for the runoff generated in each watershed was modelled using PCSWMM 
software by CHI. PCSWMM is a coupled hydrologic/hydraulic model that uses the base EPA 
SWMM program as the hydrology and one-dimensional flow routing platform. In addition to the base 
SWMM code, PCSWMM includes a proprietary two-dimensional flow engine, which can simulate 

unsteady-state flow routing across a surface. 
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3.4.1 Existing Conditions Model Geometry 

The geometric information, including conduit inverts, dimensions, and swale cross-sectional 
geometries, was based on the project topographic survey prepared by MNS Engineers and as-built 
information for the major drainage structures provided by Orange County. The survey data covered 
areas bound between Stonehill Drive to the north, the existing railroad to the east, San Juan Creek 

to the west, and Highway 1 to the south. The survey data collected did not include information 
which would require confined space entry into the storm drain infrastructure. For areas outside of 
the survey limit, including portions of the 54” RCP pipe, LO1SO2, and LO1SO3 located east of the 

railroad track, existing as built information for each component was used to obtain geometric 
information. 

It should be noted that the vertical datum varied between the project survey and the as-built 
information. All elevation data was converted to NAVD 88 datum. 

3.4.2 Manning’s Roughness 

Table 3.7 listed the Manning’s roughness coefficients used in the hydraulics model. 

Table 3.7 Manning’s Roughness Coefficients 

Material Value 

Concrete Pipe 0.013 

HDPE Pipe 0.011 

Grassed Swales 0.035 

Overland Flow Roughness1 0.05 

1Used for 2D modelling surface. 

3.4.3 Hydrologic Loading 

The hydrographs generated using the Orange County Hydrology Manual Method and PCWMM 
were applied to receiving nodes in the hydraulic model. Table 3.8 below lists each watershed, which 
model junction the flows were applied to, and the receiving stormwater structure. 

Table 3.8 Hydrograph Loading in PCSWMM Routing Model 

Watershed Model Node Applied Receiving Infrastructure 

1A J13 54” RCP 

1B J20 South Drainage Swale 

2 J19 South Drainage Swale 

3 J24 North Drainage Swale 

4 OF-4 San Juan Creek 

5 OF-3 San Juan Creek 
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Watershed Model Node Applied Receiving Infrastructure 

6 J15 54” RCP 

7 J21 South Drainage Swale 

8 J21 South Drainage Swale 

9 J9 LO1SO2 

10 J33 LO1SO3 

11 J15 54” RCP 

12 J10 LO1SO2 

13 J11 LO1SO2 

14 J15 54” RCP 

15 J12 LO1SO2 

16 J34 LO1SO3 

17 J34 LO1SO3 

3.4.4 Two-Dimensional Surface 

A NOAA Coastal LiDAR digital elevation model was used as the base topographic surface data for 
two-dimensional modelling. The extents of the surface covered the San Juan Creek levee to the 
west, the San Diego Freeway to the east, Highway 1 to the south, and Stonehill Drive to the north. It 
should be noted that for this analysis, the model was constructed using LiDAR data, which does not 

include features such as buildings or other structures that would resist inundation. 

3.4.5 Outfall Boundary Conditions 

Outfall boundary conditions were determined using the San Juan Creek HEC-RAS analysis outlined 
in Section 3.1. Boundary conditions were produced for both the 25-year and 100-year storm events 
at five individual outfall locations. Table 3.9 below shows the time series that were developed for 
each model outfall, and the corresponding cross section from the HEC-RAS model that was used to 

determine the values. 

Table 3.9 Model Outfall Boundary Conditions at San Juan Creek 

HEC-RAS 
Model STA 

1855 1502 4555 3955 3355 1855 1502 4555 3955 3355 

Outfall OF1 OF2 OF3 OF4 OF5 OF1 OF2 OF3 OF4 OF5 

Hour 
25-year Storm Outfall Water Surface

Elevations (ft, NAVD 88) 
100-year Storm Outfall Water Surface

Elevations (ft, NAVD 88) 

0 9.6 8.4 19.4 16.3 14.3 13.1 12.4 23.5 21.3 19.0 

1 10.7 9.8 20.8 17.9 15.8 13.1 12.4 23.5 21.2 18.9 

3 12.4 11.7 22.9 20.3 18.1 14.1 13.4 24.6 22.6 20.2 
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HEC-RAS 
Model STA 

1855 1502 4555 3955 3355 1855 1502 4555 3955 3355 

Outfall OF1 OF2 OF3 OF4 OF5 OF1 OF2 OF3 OF4 OF5 

Hour 
25-year Storm Outfall Water Surface

Elevations (ft, NAVD 88) 
100-year Storm Outfall Water Surface

Elevations (ft, NAVD 88) 

6 13.6 12.8 24.0 21.8 19.5 15.0 14.2 25.6 23.6 21.2 

9 13.9 13.2 24.4 22.3 19.9 15.5 14.6 26.1 24.2 21.8 

12 14.5 13.7 25.0 23.0 20.6 16.3 15.3 26.9 25.1 22.6 

15 17.0 15.9 27.6 26.0 23.4 20.4 19.3 31.0 29.7 27.1 

17.25 19.0 18.0 29.6 28.2 25.6 26.1 27.2 33.2 32.2 29.4 

18 19.0 17.9 29.6 28.2 25.6 25.9 27.0 32.9 31.9 29.2 

21 16.6 15.6 27.2 25.5 23.0 18.7 17.7 29.3 27.9 25.3 

24 14.1 13.3 24.6 22.5 20.1 15.5 14.6 26.0 24.2 21.8 

27 12.4 11.6 22.7 20.2 18.1 12.8 12.1 23.1 20.8 18.6 

30 10.4 9.3 20.3 17.3 15.2 10.7 9.6 20.6 17.7 15.6 

33 10.0 8.8 19.7 16.8 14.6 10.5 9.4 20.4 17.4 15.3 

36 9.9 8.7 19.6 16.7 14.5 10.1 8.9 19.8 16.9 14.7 

39 9.9 8.7 19.6 16.6 14.5 9.9 8.8 19.7 16.7 14.5 

42 9.8 8.7 19.6 16.6 14.5 9.9 8.7 19.6 16.6 14.5 

45 9.8 8.6 19.6 16.6 14.4 9.8 8.7 19.6 16.6 14.5 

48 9.8 8.6 19.5 16.5 14.4 9.8 8.6 19.6 16.6 14.4 

3.4.6 Creek Overtopping 

To model creek overtopping in the analysis, a boundary outfall condition was assigned in 
PCSWMM. This outfall condition was applied along the length of the floodwall that the hydraulic 
analysis in Section 3.1 indicated would overtop, which is about the final 350 feet of wall along the 

creek east bank, directly upstream of the Highway 1 northbound bridge. The outfall was modelled 
using the creek boundary condition developed for the 54” RCP pipe (model outfall 2), as most of the 
wall showing overtopping is located in this area. 

To verify the creek overtopping flow rate at the floodwall that is estimated in the PCSWMM 2D 
model, we prepared a lateral weir model run at the floodwall in the San Juan Creek HEC-RAS 

model. When comparing the two analysis methods between PCSWMM and HEC-RAS, the 
estimated peak overtopping flows were within approximately 7% of one another at around 2,500 cfs. 

3.4.7 Existing Conditions Results 

Three existing condition model scenarios were simulated, the 25-year storm, the 100-year storm, 
and the 100-year storm without overtopping of San Juan Creek. As noted in Section 3.1, the 
hydraulic analysis of San Juan Creek determined that the creek does overtop near the southern 
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area of the project site. However, to gain an understanding of how the floodplain near the site may 
change due to improvements of this floodwall, the 100-year storm was simulated assuming that the 

creek does not overtop.  

Figure 3.7 shows the flood inundation for the existing condition 25-year storm event. During the 25-
year event, flooding occurs at the eastern most model extent along the 54” RCP pipe, at the eastern 
side of the railroad tracks. This area represents a low point in the system, and can be seen in aerial 
imagery and from the LiDAR surface as a localized ponding area. Flooding in this case is caused 

primarily due to the boundary condition in San Juan Creek, which during high creek flow creates 
backwater to the pipe system. The estimated flood depth ranges up to one feet. During the 25-year 
event, no surcharging occurs in the South Swale or any features associated with LO1SO2.  

Figure 3.8 shows the flood inundation for the existing condition 25-year storm event. During the 
100-year event, the entire project site and much of the surrounding area is subject to flooding. As 

the storm progresses there are two primary contributing factors to flooding in the area. As the level 
of San Juan Creek begins to rise, the incoming flow from upstream watersheds begins to surcharge 
LO1SO2, the 54” RCP, and the South Swale. In addition the upstream flow, backflow from San 

Juan Creek through LO1SO2 begins to surcharge at the open channel sections and inundate the 
area. As the water level in San Juan Creek approaches its peak, the east bank floodwall at the 
north of Highway 1 overtops, which inundates additional areas in the project site and increase flood 

depths. Maximum flood depths at the project site during this storm range from one to six feet, and 
areas surrounding the project site are inundated around one to four feet.  

Figure 3.9 shows the flood inundation for the existing conditions 100-year storm event, assuming no 
overtopping from San Juan Creek along the east bank floodwall. Under this scenario, flooding in the 
project site is due to a product of upstream stormwater surcharging and backflow from San Juan 

Creek through LO1SO2. When the creek does not overtop the floodwall, there is still flooding that 
occurs at the project site, but in less extent and depth. The depths of flooding range from 
approximately one feet to four feet. 

3.4.8 Comparison to Previous Work 

In addition to this study, there are a number of previous studies on flooding in the vicinity of the 
project area.  

The FEMA FIS for the City of San Juan Capistrano shows similar floodplain boundaries to those 
shown in Figures 3.8 and 3.9. It should be noted that in the FEMA study, the flood zone was 

designated AO, overtopping from San Juan Creek was not a contributing factor. The FEMA 
floodplain delineation also references a portion of the flood zone which occurs due to surcharging at 
a stormwater manhole located at Sepulveda and Camino Capistrano. This result is not reproduced 

in this analysis, as this manhole is located outside the area of detailed study in the PCSWMM 
model. 

Tetra Tech, Inc. completed a Floodway Compliance Technical Memo (2015) for the property known 
as Parking Lot B, which is located adjacent to the open channel portion of LO1SO2 on the north 
side. Using a one-dimensional WSPG model, the analysis estimated water surface elevation of 

30.2’ at the open channel portion of LO1SO2, which when extrapolated across the property, it 
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results in a flood depth range of 1.9 to 4.6 feet for the proposed lot grading. This analysis indicated 
a maximum water surface elevation of approximately 26 feet.  

Tetra Tech 2016 assessed flooding at the South Orange County Wastewater Authority JB Latham 
Treatment Plant, which is located across San Juan Creek from the project site. The study also 

indicated backwater effect in San Juan Creek caused by the Highway 1 Bridge. 

PACE completed a capacity analysis of San Juan Creek (PACE, 2010). This analysis was 
completed using the same HEC-RAS model that was used for the analysis presented in Section 3.1 
of this report.  The analysis demonstrated that the channel in the area of the project site has a bank 
full capacity of 19,000, indicating that flows higher than that would overtop the levee and flood the 

adjacent areas. 

3.5 Drainage Improvements 

To mitigate flooding at the project site, a set of site improvement options has been proposed that 
could be incorporated into the project design. The options are shown in Figure 3.10. 

As shown in the figure, there are six main improvement options that have been developed for this 
site, they are: 

 Regrade and raise the project site elevation;

 Add a stormwater detention basin to mitigate for post project runoff conditions;

 Abandon and relocate the existing drainage inlet (DI) near the outfall of the 54” RCP;

 Replace floodwall along San Juan Creek flood in section showing creek overtopping;

 Add a flap gate to prevent backflow from San Juan Creek entering LO1SO2; and

 Add a pump station to mitigate flooding originating from upstream watersheds.

Using these six improvement options, four separate alternatives have been developed which 
includes a subset of these improvement options. Each of the four alternatives was modelled in 
PCSWMM, and the results are discussed in further detail below. It should be noted that in each 

alternative section below, residual flooding that occurs after the implementation of the alternative is 
compared to a base case flooding scenario. The base case scenario is the 100-year flooding that is 
shown in Figure 3.8, which includes overtopping flows from San Juan Creek near the Highway 1 

Bridge. 

3.5.1 Alternative 1 

Alternative 1 was formulated to be a standalone option that would mitigate flooding at the project 
site regardless of future flood improvements along San Juan Creek. This alternative includes re-
grading the project site to 28.2 feet elevation, which is approximately 1 foot higher than the 100-
year flood elevation with creek overtopping. Figure 3.10 shows the limits of grading for this 

alternative. This alternative also includes a detention basin to mitigate additional runoff generated 
from development of the project site. The detention basin was sized to be 0.5 acres and 3 feet 
deep. Lastly, this alternative includes the capping of the existing DI adjacent to the 54” RCP pipe 

outfall at San Juan Creek, and relocating the DI eastward in the project site. Otherwise, overtopping 
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flow from the creek could enter the existing DI, backflow up the pipe and inundate areas east of the 
project site. See Figure 3.11 for the flood inundation map for this alternative, and Figure 3.12 for the 

change in flood elevations as compared to the base scenario. 

Raising the ground elevation reduces both the extents and depth of flooding. As shown in Figure 
3.12, the average flooding depth reduction in areas surrounding the project site is approximately 
one to four feet. Raising the ground elevation essentially acts as a flood barrier from the creek, 
which blocks overtopping flows from the creek to reach the project site and upstream watershed. 

Note that the proposed site regrade needs to include the area between the southern boundary of 
the project site property and the Highway 1 northbound bridge. Otherwise, the area between the 
southern edge of the project site and Highway 1 provides a flood path for overtopping creek flow to 

inundate upstream watershed area at the east of the project site.  

3.5.2 Alternative 2 

Alternative 2 includes floodwall improvements to eliminate San Juan Creek overtopping during a 
100-year event. The proposed improvement for the floodwall includes approximately 500 feet of
new concrete reinforced retaining wall set 1 foot above the 100-year flood elevation. This alternative
also includes re-grading the project site to 26 feet elevation, which as discussed previously is

approximately 1 foot higher than the 100-year flood elevation, without creek overtopping. The limits
of grading for this alternative are the same as alternative 1. See Figure 3.13 for the flood inundation
map for this alternative, and Figure 3.14 for the change in flood elevations as compared to the base

scenario.

As shown, raising the ground elevation and improving the floodwall in this alternative reduces both 
the extents and depth of the flooding, similar to Alternative 1. As shown in Figure 3.14, the average 
flooding depth reduction in areas surrounding the project site is approximately one to four feet.  

3.5.3 Alternative 3 

Alternative 3 is the same as Alternative 2 except the addition of a new detention basin at the 
southern end of the project site. See Figure 3.15 for the flood inundation map for this alternative, 
and Figure 3.16 for the change in flood elevations as compared to the base scenario. 

Raising the ground elevation and improving the levee for this alternative reduces both the extents 
and depth of the flooding, similar to Alternative 2. As shown in Figure 3.16, the average flooding 

depth reduction in areas surrounding the project site is approximately one to four feet. Adding the 
detention basin in this alternative results in a negligible reduction in flooding depths. 

3.5.4 Alternative 4 

Alternative 4 was formulated to work as an option that requires minimal site grading to mitigate 
flooding at the project site. This was achieved through a combination of alternatives to mitigate 
flooding from creek overtopping, creek backflow through LO1SO2, and upstream storm drain 

surcharging. This alternative includes installing a flap gate at LO1SO2 to cease backflow from San 
Juan Creek, floodwall improvements as presented in Alternatives 2 & 3, raising the site to a 
minimum elevation of 23.5 feet, and installing a pump station to mitigate flooding at the South Swale 
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and LO1SO2. See Figure 3.17 for the flood inundation map for this alternative, and Figure 3.18 for 
the change in flood elevations as compared to the base scenario. 

As shown, this alternative results in the greatest reduction in flooding over the project and urban 
area. Essentially, to make this alternative work to mitigate flooding originating from the South Swale 

and LO1SO2, the pump station must work to evacuate the peak three hours of the storm from these 
features. Some site grading in this area is still required, however, due to the flooding that originates 
from the 54” RCP, which as it surcharges flows north along the railroad tracks it would eventually 

inundate some of the area at the northeast corner of the project site. 

3.5.5 Alternatives Summary and Planning Level Cost Estimates 

Four flood improvement alternatives were formulated for the project site with the intent of 
eliminating flooding on the property during the 100-year expected value storm event. The work 
included in each alternative is summarized in Table 3.10. For this summary, preliminary earthwork 
fill quantities were generated from the model’s coastal LiDAR surface. These quantities are meant 

to be approximate and convey the relative magnitude of fill required for each alternative. 

Table 3.10  Summary of Work for Each Improvement Alternative 

Alternative Improvements 

1  Raise project site to 28.2 feet (appx 67,000 CY fill volume)
 Demolish existing DI and cap, install new DI
 Install detention basin (0.5 acres, 3 feet deep)

2  Raise project site to 26 feet (appx 27,000 CY fill volume)
 Install 500 feet of new sheet pile floodwall along San Juan

Creek levee

3  Raise project site to 26 feet (appx 27,000 CY fill volume)
 Install 500 feet of new sheet pile floodwall along San Juan

Creek levee
 Install detention basin (0.5 acres, 3 feet deep)

4  Raise project site to 23.5 feet (appx 6,500 CY fill volume)
 Install 500 feet of new sheet pile floodwall along San Juan

Creek levee
 Install detention basin (0.5 acres, 3 feet deep)
 Install flap gate on LO1SO2
 Install a pump station and high flow bypass lines for LO1SO2

and South Swale

Planning level construction cost estimates were developed for each of the four alternative 
scenarios, as shown in Table 3.11. Detail cost estimate breakdowns for Alternatives 1, 2 and 3 are 

included in Appendix C. 
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Table 3.11  Summary of Work for Each Improvement Alternative 

Alternative 
Planning Level Cost 

Estimate 

1 $2,312,000 

2 $3,778,000 

3 $3,961,000 

4 $10,000,000+ 

The construction cost estimate for Alternative 4 is only an order-of-magnitude estimate, to illustrate 
the significant cost difference between Alternative 4 and the other alternatives. Should Alternative 4 

be ultimately selected as the preferred flood improvement alternative for the project site, additional 
construction cost assessment is needed to fine tune the estimate.  

Note that the cost estimates for Alternatives 2 and 3 included a construction cost estimate to 
construct 500 feet of sheet pile floodwall along San Juan Creek at the upstream of the Highway 1 
bridges. It is deemed the minimum improvements necessary to alleviate the project site from 100-

year flood. However, any floodwall improvements will need to be coordinated with Orange County, 
the owner of the floodwall and levee facilities. Orange County is working on a long range plan to 
potentially construct new sheet pile floodwall between Highway 1 and Stonehill Drive as a part of a 

regional flood improvement project. At 3,200 linear feet in length and a unit cost of $4,000 per linear 
foot for a new sheet pile wall, the total construction cost estimate would be around $12,800,000. 
The floodwall improvement estimate as included in Alternatives 2 and 3 may be considered as a 

starting point to assess a potential cost sharing for the regional flood improvement project, should 
the SCWD select either Alternatives 2 or 3 as the preferred alternative, and consider flood 
improvement partnership with Orange County. 

3.6 Recommendations 

In the alternative evaluation, it is found that Alternative 1 has a number of benefits and advantages 
over the other alternatives considered in the evaluation. The following listed the advantages of 
Alternative 1. 
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 It provides the same level of flood protection as Alternatives 2 & 3, yet lower residual flood risk 
since the flood protection mechanism is by elevation, not by floodwall; 

 It reduces flooding in adjacent areas by blocking overtopping flows from San Juan Creek; 

 It is the least costly alternative; 

 It is a standalone option that works independent of the need to improve San Juan Creek, hence 
reduce the level of inter-agencies dependence and streamline inter-agencies collaboration; 

 It has minimal long term maintenance, especially when compared to Alternative 4 which 
requires a major pump station facilities; and 

 It is the simplest alternative to design and construct. 

Since the premise of Alternative 1 is to build up the project site to be above the flood level, this 
option has the highest reliability, whereas Alternatives 2 and 3 depends on floodwall, and 
Alternative 4 depends on pump station, which all of these options have highest risk of failure. In 
addition, since Alternative 1 does not depend on San Juan Creek improvements, its project 

schedule does not need to be held depending upon the regional flood improvement project from 
Orange County. On the other hand, the proposed improvements in Alternative 1 will not preclude 
future improvement works on San Juan Creek. 

As a refinement to the project recommendation, Alternative 1 is modified to exclude the proposed fill 
area at the south edge of the project site, adjacent to the Highway 1 northbound bridge along the 

Caltrans right of way. The modified Alternative 1, identified as Alternative 1a, is identical to 
Alternative 1, except the southern grading limit is shifted north to align with the South Coast Water 
District property boundary. The modification of the southern grading limit is to ensure the proposed 

grading does not encroach into the existing Caltrans right of way. See Figure 3.11a for the flood 
inundation map for this alternative, and Figure 3.12a for the change in flood elevations as compared 
to the base scenario. 

As shown in Figure 3.12a, the average flooding depth reduction in areas surrounding the project 
site is approximately one to three feet. Raising the ground elevation essentially acts as a flood 

barrier from the creek, which blocks overtopping flows from the creek to reach the project site and 
upstream watershed. Note that since the proposed site regrade does not include the area between 
the southern boundary of the project site property and the Highway 1 northbound bridge, this area 

provides a flood path for overtopping creek flow to inundate upstream watershed area at the east of 
the project site. However, as shown in Figure 3.12a, it does not increase the level of flood 
inundation at the upstream watershed area at the east of the project site, as compare to the existing 

condition.  

Same as Alternative 1, Alternative 1a does not depend on improvements at San Juan Creek nor the 
existing storm drain facilities. In addition, as shown in Table 3.12, the proposed project does not 
increase the peak flow at the existing storm drain facilities under the 100-year design storm. 
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Table 3.12  Peak Flow Summary at Storm Drain Facilities Creek Outfall 

Storm Drain 
Facility 

100-Year Storm 

Pre-Project Peak Flow Post-Project Peak Flow 

54” Pipe 101 cfs 57 cfs 

LO1SO2 1154 cfs 1150 cfs 

Note that the reduced peak flow at the 54” pipe under post-project condition is due to the proposed 
detention basin attenuating the peak flow. 

It is recommended that Alternative 1a as the preferred flood improvement alternative for the project 
site. 
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4. 500-Year Storm Sensitivity Analysis 

4.1 Introduction 

This section documents a sensitivity analysis to evaluate the flood inundation under a 500-year 
design storm event. The sensitivity analysis included a hydrology analysis for the watershed 
upstream of the project site contributing to the storm drain facility LO1SO2, a hydraulic analysis at 
San Juan Creek to estimate the water surface elevation of the creek channel and overtopping, and 

a watershed analysis to map the floodplain inundation. 

4.2 Hydrology Analysis 

The hydrology analysis is based on the same method as outlined in Section 3.3 for the design 
storms analysis. The only exception is the total rainfall depth for a 500-year design storm is not 
available in Orange County Hydrology Manual, so 500-year design storm data from NOAA Atlas 14 

is used for the analysis. Table 4.1 lists the estimated peak flow from a 500-year storm in the project 
watersheds. 

Table 4.1 500-Year Storm Peak Flow Summary for Project Watersheds 

Watershed 
Peak Flow (cfs) 

500-year Expected Value 

1A 41.6 

1B 20.8 

2 40.4 

3 31.7 

4 25.9 

5 19.8 

6 57.0 

7 73.8 

8 5.2 

9 179.8 

10 74.9 

11 172.2 

12 59.7 

13 79.1 

14 131.87 
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Watershed 
Peak Flow (cfs) 

500-year Expected Value 

15 2048.1 

16 354.5 

17 194.8 

1A Developed 62.4 

1B Developed 31.2 

 

The 500-year design flow for San Juan Creek is based on FEMA FIS for Orange County, California 
and Incorporated Areas (FEMA 2009c). Table 7 in the FIS listed the San Juan Creek 500-year 
design flow of 80,000 cfs, at the City of San Juan Capistrano corporate limits. 

4.3 Hydraulic Analysis 

The hydraulic analysis included San Juan Creek hydraulic analysis in HEC-RAS model to estimate 
the creek water surface elevation, and watershed hydraulic analysis in PCSWMM model to estimate 

the floodplain inundation. 

In the San Juan Creek hydraulic analysis, the 80,000 cfs 500-year design flow is input to the 
upstream extent of the model at Stonehill Drive (River Station 5917 in the model).      

During the existing conditions Q500 flood scenario San Juan Creek overtops the river left bank onto 
the project site. Overtopping begins at the upstream and middle portions of the project site where 
flood waters from the creek combine with excess flood volumes from the open portion of LO1SO2. 
From the northern portions of the site, flood waters then move south paralleling the creek, following 

the site’s natural grades. Flood waters eventually reach their highest concentration in the southwest 
portion of the project site, near where the existing grades are lowest adjacent to the flood wall and 
the Highway 1 roadway prism. At this location, even though the water surface elevation in the creek 

is higher than the floodwall, flood water from the site re-enters the creek or flows under the bridge 
given that floodplain water surface elevation at the project site is generally higher than the lower 
portions of the creek during the peak flooding hours. 

Table 4.2 below shows the time series that were developed for each storm drain facility outfall, and 
the corresponding cross section from the HEC-RAS model that was used to determine the values. 
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Table 4.2 500-Year Storm Outfall Boundary Conditions at San Juan Creek 

HEC-RAS Model 
STA 

1855 1502 4555 3955 3355 

Outfall OF1 OF2 OF3 OF4 OF5 

Hour 
500-year Storm Outfall Water Surface Elevations 

(ft, NAVD 88) 

0 14.55 13.76 25.04 23.09 20.67 

1 14.52 13.73 25.03 23.05 20.64 

3 16.04 15.11 26.66 24.88 22.39 

6 17.39 16.3 28.01 26.42 23.87 

9 18.14 17.13 28.76 27.27 24.68 

12 19.28 18.25 29.9 28.53 25.91 

15 26.44 27.87 35.94 34.07 30.27 

17.25 27.01 28.72 41.54 38.17 31.37 

18 27.06 28.76 41.36 38.01 31.27 

21 25.7 26.84 33.37 32.38 29.24 

24 18.13 17.13 28.74 27.26 24.67 

27 14.08 13.32 24.44 22.5 20.11 

30 10.92 10.02 21.11 18.17 16.15 

33 10.7 9.7 20.71 17.78 15.7 

36 10.28 9.14 20.1 17.13 15 

39 10.1 8.92 19.81 16.85 14.67 

42 9.99 8.86 19.73 16.78 14.59 

45 9.95 8.83 19.69 16.73 14.55 

48 9.92 8.81 19.65 16.69 14.52 

The water surface elevations in San Juan Creek and storm drain facility outfalls sets the 
downstream boundary condition for the watershed model in PCSWMM. The watershed model 

analyzed the routing of stormwater flow via surface runoff and storm drain facilities, and estimated 
inundation extent, depth, and duration in the floodplain. Figure 4.1 mapped the floodplain extent and 
depth at the project site and the adjacent watershed under the pre-project condition. 

4.4 500-Year Storm Facility Protection 

The hydraulic analysis showed the project site and the surrounding area has significant floodwater 
inundation under a 500-year storm event. Figure 4.1 shows that some area has over 3’ of flood 
depth under the pre-project condition. The maximum flood depth at the project site is at elevation 
28.3’. 

Under the post-project condition, the recommended alternative will raise the project site to 28.2’, to 
protect the project site from a 100-year flood plus 1’ of freeboard. As the post-project ground 
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elevation at the project site is 28.2’, the maximum 500-year flood elevation of 28.3’ would likely 
results in minimal flooding at the project site. 

As a sensitivity analysis, an improvement scenario is tested to provide the project site with 500-year 
flood protection with 1’ of freeboard. Under this test condition, the recommended alternative would 

need to raise the project site to 29.3’, with approximately 90,000 CY of fill material. Figure 4.2 
shows the resultant floodplain with this test scenario. Figure 4.3 shows that with the improvements, 
the flood inundation depth at the vicinity of the project site will be reduced, since the fill at the 

project site created a barrier to block off overtopping flow from San Juan Creek to the floodplain in 
the watershed. 

This analysis shows that under the recommended improvement to raise the site to elevation 28.2’, 
the project site will likely have minimal inundation. Also considering the fact that the site 
improvement to provide 500-year flood protection with 1’ freeboard will result in approximately 

23,000 CY of additional fill, this study recommends the project to raise the project site to 28.2’ to 
provide 100-year flood protection with 1’ freeboard, as per the Alternative 1a outlined in Section 3.6. 
In addition, the project will identify and include flood proofing design at the critical facilities to 

minimize potential flood impacts and the resultant damage and system downtime. 
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Figure 2.5 – Tsunami Inundation Map for Emergency Planning 
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Figure 3.1 – San Juan Creek maximum water surface profile, 25-year event.
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Figure 3.2 – San Juan Creek and LO1SO2 hydrograph comparison, 25-year event.
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Figure 3.3 – San Juan Creek maximum water surface profile, 100-year event.
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Figure 3.4 – San Juan Creek and LO1SO2 hydrograph comparison, 100-year event.
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To: Mark Donovan, PE Ref. No.: 11140040 
         

From: Jeffrey Doucette, Ph.D., P.Geo.(limited) Tel: 19058144355 

CC: Raymond Wong, PhD, PE, LEED AP, CPESC   

Subject: Doheny Desalinization Plant Historical Shoreline Assessment 

An historical aerial photographic assessment was conducted to complement the beach erosion assessment 
provided in the Coastal Hazards Analysis for the Doheny Desalination Project by Jenkins (2017). Jenkins 
(2017) reviewed historical beach surveys at Doheny State Beach from 2001 to 2007.  He concluded that the 
beach was stable due to the relatively small seasonal variation in beach widths.   The site was located at 
San Juan Creek which was a significant sediment source providing approximately 51,000 metric tons of 
beach grade sand to the site annually (Jenkins, 2017).  This large sediment source allows the beach to 
maintain equilibrium profile adjustments through high El Nino and large seasonal cycles. Jenkins (2017) 
concluded that there was adequate sand cover to assume that the profile would shift according to Bruun’s 
Rule due to sea level rise.  This means that the profile will shift landward, however it will maintain its existing 
equilibrium shape. Runup elevation will therefore not be impacted by changes to the shoreline due to sea 
level rise.  

An historical aerial photographic assessment was conducted to confirm the observations that the beach 
width has been relatively stable by using older aerial photographs to determine if there has been any 
systematic shoreline change over time. The shoreline was traced in aerial photographs for 1975, 1980, 2004, 
and 2011 from the U.S. Geological Survey (USGS) and 2009, 2015, and 2016 from Google Earth Pro.    

The shoreline was defined in each aerial photograph as the top of berm.  Interpretation of the top of berm 
location within the aerial photographs was not exact given the difficulty in identifying this change in slope 
within the two-dimensional photographs.  Generally changes in shading on the beach were used to 
determine the break in slope.  Interpretation of the top of berm was spot checked using LIDAR data from 
NOAA from 2004 and 2014.  All traces of the berm location were overlaid and shown in Attachment A.  

Most of the traces of berm location fall within an approximately 60 m wide band over the approximate 180 m 
to 300 m wide subaerial beach.  Notable exceptions were the location of the berm in 1980 and 2011.  Two 
distinct berm locations were noted in 1980.  One landward berm at a similar location to other years, and one 
berm much further seaward than any other years assessed.  The seaward berm was likely due to a large 
flood event within San Juan Creek which discharged a large amount of sediment into the nearshore.  This 
material was redistributed parallel to the shore by the incident waves. The landward berm was likely the 
location of the beach face before the large discharge event.  A similar event was evident in 2011 where a 
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large bar/delta feature was protruding from the shoreline.  This feature would be redistributed parallel to the 
shoreline over time by the incident waves.  

If we discount the seaward 1980 berm, the 1975 image had the widest beach and more recent images had 
narrower beaches.  However there was no systematic trend in beach narrowing as the position of the berm 
moved both seaward and landward from year to year.  Additional seasonal variability would be expected 
based on the typical California beach evolution between accretional summer profiles and erosional winter 
profiles.  Other impacts to shoreline variability could be due to beach nourishment projects.  

Overall Doheny State Beach generally appeared to be in an equilibrium condition based on the historical 
aerial photographs used on the assessment.  Sediment input from the San Juan Creek and potential beach 
nourishment projects in the past have maintained a relatively stable shoreline.  A historical erosion rate could 
not be determined to apply to future adjustments due to sea level rise.  Application of the Bruun Rule as 
described in Jenkins (2017) is recommended to account for erosion impacts of sea level rise. 
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EXECUTIVE SUMMARY: 

This 2019 study, prepared in response to comments for the Final EIR, provides further 
analysis to amplify the Coastal Hazards Analysis prepared in 2017 for the Draft EIR of the 
Doheny Desalination Project (DDP). That earlier work is being amplified herein in response to a 
revision of the California Coastal Commission Sea Level Rise Policy Guidance document that 
was originally released in August 2015, (CCC, 2015), but has been updated in July 2018 with new 
sea level rise projections. In addition, there have been minor adjustments in the locations of a 
number of the well heads and pump stations being proposed for the Doheny Desalination Project. 
The following study accounts for these intervening changes in policy guidance and minor 
modifications to the project description.    

The primary analysis tool used in this study is the Coastal Evolution Model (CEM) 

developed at the Scripps Institution of Oceanography was used to evaluate Appendix-B 
requirements of the California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2015) for a sea level rise/coastal hazards analysis of the DDP. The Coastal Evolution 

Model is public domain and available from the University of California Digital Library at: http://

repositories.cdlib.org/sio/techreport/58/. The Coastal Evolution Model employs algorithms 

consistent with the U.S. Army Corps of Engineers Coastal Engineering Manual, (USACE, 2006), 

but employs the latest generation equilibrium beach profile algorithms from Jenkins and Inman 

(2006) that provide 3-dimensional predictive and mapping capability of the wave run-up field, 

beach erosion and shoreline recession under the effects of wave climate variability, climate cycles 

and sea level rise. The CEM input files were populated with National Ocean Survey digital 

bathymetry in the offshore domain; beach profiles sediment grain size measurements by the U.S. 
Army Corps of Engineers, Coastal Environments and Coastal Frontiers; long-term wave data from 

the Coastal Data Information Program; long-term ocean water level measurements by the National 

Oceanic and Atmospheric Administration (NOAA); and stream flow and sediment flux for the San 

Juan Creek from the United States Geological Survey (USGS) and the Federal Emergency 

Management Agency (FEMA). Sea level rise projections used in this study were based on the best 

fit equation from Appendix-B of the California Coastal Commission Sea Level Rise Policy 

Guidance document for a 50 year project planning horizon (year 2070) and for a critical 

infrastructure planning horizon (year 2100). Critical project infrastructure subject to potential 

flooding by extreme event waves or tsunami concurrent with extreme ocean water levels and sea 

level rise are placed at two sites, namely Doheny State Beach and Capistrano Beach Park (cf. 

Figure ES-1a & b). At the Doheny Beach site, five potential locations are being evaluated for 
vaulted well heads with submersible pumps, including: Well Head A, elevation 17 ft. NAVD, at 
33°27'44.38"N, 117°41'16.32"W; Well Head B, elevation 17 ft. NAVD, at  33°27'45.07"N, 117°

41'10.30"W; Well Head C, elevation 17 ft. NAVD at  33°27'45.12"N, 117°41'6.62"W; Well Head 

D, at elevation 18 ft. NAVD at 33°27'44.48"N, 117°40'55.30"W; and Well Head E, at elevation 

18 ft. NAVD at 33°27'42.45"N, 117°40'47.33"W; (see Figure ES-1a). Two additional vaulted well 

heads with submersible pumps are being evaluated at the Capistrano Beach site (Figure ES-1b), 

which includes: Well Head G, at elevation 18 ft. NAVD at 33°27'14.94"N, 117°

39'59.91"W; and Well Head H, at elevation 19 ft. NAVD at 33°27'13.17"N, 117°39'57.15"W. 

This study is based on sea level rise projections appearing in Appendix-G, Table G-11, of 

the recently updated California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2018). This document provides no specific guidance on the redline frequency for flooding 

or inundation. In the absence of such guidance we have adopted FEMA standards for flooding
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(a) 

(b) 

Figure ES-1: Critical shore-front infrastructure locations for the Doheny Desalination Project: a) 

Doheny State Beach site; and b) Capistrano Beach Park site
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Q

Q

Q

frequency and set redline planning frequency at the 100 year event (1% probability of 

recurrence). The 100 year wave event was the two day storm of 17-18 January, 1988, which 

produced deep water significant wave heights off Doheny State Beach reaching 15.5 ft., 

approaching the beach from 2700 with 14 second significant wave periods. An analysis of 

extremal total water levels, (TWL’s), based on the occurrence of extreme waves concurrent with 

extreme ocean water levels at present and at year 2100 sea levels, is summarized in Table ES-1a 

for structures at the Doheny Beach site and Table ES-1 b for the Capistrano Beach site. 

Inspection of Table ES-1a & b reveals that all the beach front well sites for the Doheny 

Desalination Project (Figure ES-1) are safe from flooding or inundation at present sea levels by 

extreme event waves concurrent with extreme ocean water levels for event return periods 

between 1 yr. and 100 yr. However, once we admit to 2100 sea level rise projections, a number 

of the beach front facilities for the Doheny Desalination Project will suffer some flooding and 

overtopping to varying degrees. 

For the low-range 2100 sea level projections, the three well sites on the north side of San 

Juan Creek (Well Heads A-C) and one of the wells at the Capistrano Beach site (Well Head G) 

will experience minor overtopping, even for a 1 year event if the beaches have been accreted by 

additional sands from water shed floods or still retain a built-out summer equilibrium beach 

profile, with overtopping rates of about (1yr) = 0.038 cfs per lineal ft. of shoreline. However, 

if a 100-yr total water level event occurs during the low-range projection of 2100 sea levels, then 

all of the well sites will be overtopped to varying degrees if the beaches remain in an accreted 

condition with elevated berms and steep beach slopes. Under these beach conditions, 

overtopping rates will range from a high of (100yr) = 0.094 cfs per lineal ft. of shoreline at 

Well Heads A- C, to a low of  (100yr) = 0.014 cfs/ft at Well Head H. Interestingly enough, 

none of the well heads would experience overtopping during a 100 year event when occurring 

during the low range 2100 sea levels if the beach were eroded, which would be the most likely 

condition during a 100-year event. Total water levels for eroded beach conditions are always 

less, because these beaches have flatter slopes and are more dissipative of wave set-up and run-

up than the steeper accreted beaches.   

Q

For the high-range 2100 sea level projections, Table ES-1a indicates the 100 year total 

water level events at the Doheny Beach site reach TWL(100) = 21.9 ft. NAVD for the steeply 

sloping accreted beach conditions and TWL(100) = 20.2 ft. NAVD for the eroded beach 

conditions. At the Capistrano Beach site, shoaling wave heights are higher and total water levels 

for a 100 year event superimposed on the high range projections for 2100 sea levels produce total 

water levels reaching TWL(100) = 22.7 ft. NAVD for the steeply sloping accreted beach 

conditions and TWL(100) = 21.1 ft. NAVD for the eroded beach conditions. Consequently, all 

beach front well head vaults for the Doheny Desalination Project will be overtopped when 

extreme waves happen concurrently with extreme ocean water levels that are superimposed on the 

high range of 2100 sea levels. The lowest lying well heads (Well Heads A-C) would experience 

the highest overtopping rates, ranging from (100yr) = 0.216 cfs/ft. to 0.331 cfs/ft. depending 

on the eroded or accreted condition of Doheny State Beach. According Table VI-5-6 in the 

Coastal Engineering Manual (USACE, 2006) overtopping rates of this order of magnitude are 

very dangerous for pedestrian and vehicle traffic, and may cause structural damage to adjacent 

buildings, but the well heads and pumps for the Doheny Desalination project will be protected by 

steel vault enclosures. The smallest overtopping rates during the 100-year event at the high range 
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Table ES-1a: Doheny Beach Extremal Total Water Level (*TWL) and Overtopping Rates ( Q ) 

Well Head-A 
Elevation = 

17 ft. NAVD 

Well Head-B 
Elevation = 

17 ft. NAVD 

Well Head-C 
Elevation = 

17 ft. NAVD 

Well Head-D 
Elevation = 

18 ft. NAVD 

Well Head-E 
Elevation = 

18 ft. NAVD 

*TWL(1)
Present Sea Level 
(eroded/accreted) 

8.7/10.5 

ft. NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

* Q (1) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

* Q (1)
2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level 

High Range 

Projection 

(eroded/accreted) 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach  

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = dry 

15.8/17.6 

ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level 

High Range 

Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
Present Sea Level 

(eroded/accreted) 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

** Q (100)
Present Sea Level 
(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low 

Range Projection 
(eroded/accreted) 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4  

ft. NAVD 

status = flooded 

accreted beach 

**Q (100) 

2100 Sea Level Low 
Range Projection 

(eroded/accreted) 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.027 

cfs/ft. 

0.0/0.027 

cfs/ft. 

**TWL(100) 
@  

2100 Sea Level 

High Range 

Projection 
(eroded/accreted) 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

** Q (100)
2100 Sea Level 

High Range 

Projection 
(eroded/accreted)

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.149/0.263 

cfs/ft. 

0.149/0.263 

cfs/ft. 

*Evaluated for the 1-yr return period;  ** Evaluated for the 100-yr return period
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Table ES-1b: Capistrano Beach Extremal Total Water Level (TWL) and Overtopping Rates ( Q ) 

Well Head-G 
Elevation = 18 ft. NAVD 

Well Head-H 
Elevation = 19 ft. NAVD 

*TWL(1)
Present Sea Level 
(eroded/accreted) 

9.7/11.5 ft. NAVD 

status = dry 
9.7/11.5 ft. NAVD 

status = dry 

* Q (1)
Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

13.3/15.1 ft. NAVD 

status = dry 

13.3/15.1 ft. NAVD 

status = dry 

* Q (1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level High Range Projection 

(eroded/accreted) 

16.8/18.6 ft. NAVD 

status = flooded accreted beach 

16.8/18.6 ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level High Range Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.00 

cfs/ft. 

**TWL(100) 
Present Sea Level 
(eroded/accreted) 

14.0/15.6 ft. NAVD 

status = dry 
14.0/15.6 ft. NAVD 

status = dry 

** Q (100) 

Present Sea Level 
(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low Range Projection 

(eroded/accreted) 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

** Q (100)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.081 

cfs/ft. 

0.0/0.014 

cfs/ft. 

**TWL(100) 
@ 

2100 Sea Level High Range Projection 

(eroded/accreted) 

21.1/22.7 ft. NAVD 

status = flooded 

21.1/22.7 ft. NAVD 

status = flooded 

** Q (100)
2100 Sea Level High Range Projection 

(eroded/accreted)

0.209/0.318 

cfs/ft. 

0.142/0.250 

cfs/ft. 

*Evaluated for the 1-yr return period;  ** Evaluated for the 100-yr return period
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Q

Q

Q

Q

2100 sea level projections will occur at the highest located well head (Well Head H) at the 

Capistrano Beach site where overtopping rates will range from (100yr) = 0.142 cfs/ft. to 

0.250 cfs/ft. While these overtopping rates are still dangerous to pedestrian and vehicle traffic, 

they are easily managed by the steel vault enclosures of the well heads and pumps being placed 

at Capistrano Beach. 

Tsunami induced erosion, runup, and inundation were analyzed for the Doheny and 

Capistrano Beaches and shore-side facilities associated with the Doheny Desalination Project for 

present and future sea levels according to low and high range sea level rise predictions. The 

analysis was based on numerical refraction/diffraction codes for a shoaling solitary wave. The 

tsunami event scenario is based on a 2m high solitary wave approaching Doheny Beach from 165 

degrees true, as could be anticipated for a catastrophic tsunami event arising from a major 

landside on the east side of San Clemente Island. The local 

refraction/diffraction pattern from the solitary wave reveals the tsunami wave height begins to 

increase at 50 m of water depth due to shoaling, and reaches 6m of height before breaking along 

the shores of Doheny and Capistrano Beaches. Because the tsunami wave begins shoaling in 

much deeper water than typical storm-induced waves, it causes seabed scour and erosion to 

occur out to very deep-water depths. Therefore, all run-up and total water level solutions are 

based eroded beach profile conditions.  

Tsunami TWL inundation calculations are summarized Table ES-2a for the Doheny 

Beach site, and Table ES-2b for the Capistrano Beach site. These tables indicate that all of the 

shore facilities of the Doheny Desalination Project are above tsunami inundation levels at present 

sea level. However, all of the well heads at both Doheny and Capistrano Beaches would suffer 

some degree of tsunami overtopping if concurrent with 2100 sea levels, and the overtopping 

rates could be quite severe, especially for the high 2100 sea level rise projections. At the low

range of 2100 sea level projections, total water levels would reach TWL = 18.82 ft. NAVD at 

Doheny Beach and TWL = 18.83 ft. NAVD at Capistrano Beach. Well Heads A-C at Doheny 

Beach would experience the highest overtopping surges of = 1.142 cfs/ft while Well Head G 

at Capistrano Beach would remain high and dry. However, if the tsunami occurred atop the high 

range sea level rise projections for year 2100, then total water levels would reach TWL = 22.31 

ft. NAVD at Doheny Beach and TWL = 22.4 ft. NAVD at Capistrano Beach, sufficient to overtop 

all the well sites of the Doheny Desalination project. In this case the tsunami surge could 

produce very high, although short-lived, overtopping rates reaching a maximum of = 5.691 

cfs/ft at Well Heads A-C on Doheny Beach and a minimum of = 2.916 cfs/ft at Well Head H 

on Capistrano Beach. Undoubtedly, the steel vault enclosures of the well heads can be designed 

to withstand these high surge rates, but particular attention should be given to the foundations of 

the vaults to assure those foundations have adequate depth to prevent undercutting by scour. 

These findings are consistent with the FEMA tsunami flood map which show that all of the 

Doheny Beach/San Juan Creek corridor extending several miles inland will be inundated by a 

shoaling tsunami solitary wave. 
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Table ES-2a: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Doheny Beach Site 

Well Head-A 
Elevation = 

17 ft. NAVD 

Well Head-B 
Elevation = 

17 ft. NAVD 

Well Head-C 
Elevation = 

17 ft. NAVD 

Well Head-D 
Elevation = 

18 ft. NAVD 

Well Head-E 
Elevation = 18 

ft. NAVD 

TWL 
Present Sea Level 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

Q
Present Sea Level 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

TWL 
2100 Sea Level 

Low Range 

Projection 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

Low Range 

Projection 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

0.345 

cfs/ft. 

0.345 

cfs/ft. 

TWL 
@  

2100 Sea Level 
High Range 

Projection 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

High Range 

Projection 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

4.162 

cfs/ft. 

4.162 

cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Doheny State Beach from

165 degrees true
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Table ES-2b: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Capistrano Beach Site 

Well Head-G 
Elevation = 18 ft. NAVD 

eroded/accreted 

Well Head-H 
Elevation = 19 ft. NAVD 

eroded/accreted 

*TWL
Present Sea Level 

(eroded) 

15.3 ft. NAVD 

status = dry 

15.3 ft. NAVD 

status = dry 

* Q
Present Sea Level 

(eroded) 

0.0/0.0 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level Low 

Range Projection 

(eroded) 

18.83 ft. NAVD 

status = flooded 

18.83 ft. NAVD 

status = dry 

*Q
2100 Sea Level Low 

Range Projection 
(eroded) 

0.352 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level 

High Range 
Projection 

(eroded) 

22.4 ft. NAVD 

status = flooded 

22.4 ft. NAVD 

status = flooded 

*Q
2100 Sea Level 

High Range 
Projection 

(eroded)

4.293 cfs/ft. 2.916 cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Capistrano Beach from

165 degrees true
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Coastal Hazards Analysis for the Doheny Desalination Project for the Final EIR 

by Scott A. Jenkins, Ph.D. 

1) Introduction: The source water for the Doheny Desalination Project will be drawn from

an array of slant wells that extract pore water from marine sediments that were deposited in

a paleo-channel cut by the San Juan Creek across the continental shelf during the previous

low-stand of sea level (ca. 18,000 yr B.P.; Inman et al, 2003). With the subsequent rise in

sea level during the Flandrian Transgression, the paleo-channel in-filled with fluvial

sediments from the San Juan Creek and littoral sediments from the adjacent nearshore,

(Jenkins and Wasyl, 2005), leaving only the expression of a modern sand delta at the

mouth of the San Juan Creek (denoted by light brown contours in Figure 1). Thus a large

formation of marine valley-fill sediments is available seaward of the mouth of the San Juan

Creek to provide sub-bottom filtration of ocean source water harvested by slant wells.

Desalination of this source water by reverse osmosis (RO) is expected to present several

possible discharge scenarios for disposal of the concentrated seawater by-product (brine),

depending upon the production rate and recovery ratio. The Doheny Desalination Project

will blend brine with treated wastewater and will discharge the combined effluent through

the San Juan Creek Ocean Outfall (SJCOO). The SJCOO extends seaward 10,334 ft. from

the mouth of the San Juan Creek, (Figure 1), in a 1,488 ft. total length L-shaped linear

diffuser with a 216 ft long shoreline-normal section and a right angle dog-leg with a 1,272

ft diffuser section employing 125 discharge ports. The diffuser= discharges at local depths

of 95 ft MSL (29 m MSL), at a distance of roughly 4,415 ft (1,346 m) from the edge of the

continental shelf.

The coastal hazards analysis evaluates potential impacts of combinations of 

extreme waves and ocean water levels on these structures at both present and future sea

levels; and conversely, potential impacts of these structures on nearshore erosion, sediment 

transport and shoreline stability. The study includes assimilation of long-term wave climate 

data bases to evaluate inundation by extreme wave and tsunami run-up that may affect 

stability and operations of subsurface desalination plant intake structures, 

(slant wells), as well as supporting shore facilities. The essential requirements for this 

study, as stated in the California Coastal Commission guidance document for Coastal 

Development  Permits Applications are: 1)  quantify the magnitude and extent to which 

the subsurface intake and associated shore zone  structures could be subject to sea level 

rise, erosion, wave attack or wave run-up due to wave refraction/diffraction over local 

nearshore and shelf bathymetry over a projected lifespan; 2) quantify the of the frequency 

of such events; and 3) evaluate the consequences of such events should they be 

determined significant, and pose remedial options for avoiding such consequences. In 

evaluating these potential hazards for this study, the study will also: 4) evaluate potential 

impacts to the adjacent shoreline due to sea level rise, erosion and wave diffraction and 

reflection from the subsurface intake structures. The latter requirement entails a sediment 

budget and transport analysis of both the near- and far-field of the study area.  
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        Figure 1.1: Project site map in GIS. Bathymetry contours in meters MSL. Data from GEODAS 3 arc-second database
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2) Regulatory Requirements:  

 

The California Coastal Commision Sea Level Rise Guidance Policy Guidance document 

(CCC, 2015) and CCC (2018) provides specific guidance on the analysis protocals of a sea level 

rise/coastal hazards analysis. These are: 

 

Step 1 – Develop temporally- and spatially-appropriate sea level rise projections 

 
Two methods are recommended for establishing a projection value for a specific year: 1) conduct a 

linear interpolation100, or 2) use the “best fit” equations that are provided below. At this time, both are 

acceptable for Coastal Commission purposes 

 

Step 2 – Determine tidal range and future inundation  
 

This step requires the determination the future intersections of mean sea level or other tidal datums with 

the shoreline. Erosion must be accounted for in these determinations. 

 

Step 3 – Determine still water changes from surge, El Niño events, and PDOs 

 
Estimates of surge, El Niño, and PDO water elevation changes are to be developed primarily from 

historical records. There are no state-wide resources for this information, 

 

Step 4 – Estimate beach, bluff, and dune change from erosion 

 
There is no single specific accepted method for predicting future beach erosion. At a minimum, projects 

should assume that there will be inundation of dry beach and that the beach will continue to experience 

seasonal and inter-annual changes comparable to historical amounts. When there is a range of erosion 

rates from historical trends, the high rate should be used to project future erosion with rising sea level 

conditions (unless future erosion will encounter more resistant materials, in which case lower erosion 

rates may be used). For beaches that have had a relatively stable long-term width, it would be prudent 

to also consider the potential for greater variability or even erosion as a future condition. 

 

Step 5 – Determine wave, storm wave, wave runup, and flooding conditions 

 
Wave impacts to the coast, to coastal bluff erosion and inland development, should be analyzed under 

the conditions most likely to cause harm. Those conditions normally occur in winter when most of the 

sand has moved offshore leaving only a reduced dry sand beach to dissipate wave energy (this seasonal 

change in beach width is often referred to as short-term or seasonal erosion). On beaches that will 

experience long-term erosion, trends expected to occur over the entire expected life of the development 

should also be considered. Since water levels will increase over the life of the development due to 

rising sea level, the development should be examined for the amount of sea level rise (or a scenario of 

sea level rise conditions) that is likely to occur throughout the expected life of the development. Then, 

the wave impact analysis should examine the consequences of a 100-year design storm event using the 

combined water levels that are likely to occur with high water conditions and sea level rise, as well as a 

long-term and seasonally eroded beach. 

 

Step 6 – Examine potential flooding from extreme events 
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Extreme events, by their very nature, are those beyond the normal events that are considered in 

most shoreline studies. Tsunami should be among the extreme events evaluated. Planning and 

project analysis need to consider and anticipate the consequences of these outlier events. 

Projections of potential flooding from extreme events are the principle outcome of Step-6. 

3) Temporally- and Spatially-Appropriate Sea Level Rise Projections

This section adresses Step-1 of a sea level rise/coastal hazards analysis as outlined in 

Section 2. The California Coastal Commision Sea Level Rise Guidance Policy Guidance document 

(CCC, 2015) requires that coastal hazards analyses consider sea level rise impacts over the project 

lifetime. Precedence from antecedant desalination projects have typically used project lifspans of 

50 years (SEIR, 2010). With a potential start date of 2020, a fifty year project life for the Doheney 

Desalination Project (DDP) would extend the sea level rise analysis out to 2070. However, the 

present analysis will use 2100 as the ultimate planning horizon for a critical infrastructure project.   

Originally, CCC, (2015) permits either of two methods derived from the NRC report (NRC, 

2012) for making sea level projections, 1) the linear interpolation method, and 2) the best fit 

equation. Sea level projection estimates using the “best-fit” equation are slightly less than 

estimations based on linear interpolation because the NRC’s sea level curves are concave upward 

(sea level rise is expected to accelerate over the 21st Century). In our previous study, we selected 

the best-fit equation method for the sea level rise projections used in this study. Since the Doheny 

Desalination Project is located well south of Cape Mendocino, the appropriate best fit equation for 

use in the DDP coastal hazards analysis is: 

ttSLR 7457.00093.0 2    (upper-range projection) (1) 

ttSLR 039.00038.0 2      (lower-range projection)           (2) 

Here, SLR is the sea level rise in centimeters (cm) and t is the time in years after the year 2000 

baseline. Figure 3.1 plots the sea level rise projections from equations (1) & (2), which appear as 

the cyan colored curve in Figure 3.1 for the low-range projection; and the magenta colored curve 

for the high range projection. For the 2100 planning horizon, sea level rise was originally projected 

to range from 1.37 ft to 5.50 ft. However, in the updated sea level rise policy guidance document, 

(CCC, 2018), equations (1) and (2) were abandoned in favor of a water level province tabulation 

centered around NOAA tide gage stations having long periods of record. The Doheny Desalination 

Projects lies in the La Jolla tide gage water level province, for which sea level rise projections are 

listed in Table G-11 in Appendix-G of CCC (2018). These new projections are plotted in Figure 

3.1 as the blue curve for the low range projections and the red curve for the high range projections. 

Clearly the clarified sea level rise curves in Figure 3.1 project significantly higher future sea levels, 

particularly for the low range estimates.  For the 2100 planning horizon sea level rise is projected 

range from 3.6 ft to 7.1 ft. The low range projection represents a 17% probability that sea level rise 

exceeds these values; while the high range projection represents a 0.5% probability that sea level 

rise exceeds these values. These values will be used in the calculations of extreme total water levels 

(TWL’s) in the following sections. 
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Figure 3.1: Range of sea level rise projections from the California Coastal Commission sea 

level rise guidance document, (CCC, 2018, Appendix-G). The 2100 planning horizon is 

indicated by symbols on the upper and lower range curves. Blue curve represents a 17% 

probability that sea level rise exceeds these values; red curve represents a 0.5% probability 

that sea level rise exceeds these values 
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4) Tidal range and Still Water Levels 

 

This section adresses Steps-2 & 3 of a sea level rise/coastal hazards analysis as outlined in 

Section 2. This is accomplished by leveraging a long standing effort of NOAA who has deployed 

tide gages up and down the California coast (NOAA, 2016) to continuously monitor ocean and bay 

water levels, and who has periodically verified those water levels for multi-decadal periods referred 

to as “tidal epochs”. NOAA has deployed continuously active tide gages along the California 

coast, which typically record water levels every 6 minutes, and those measurements account for all 

the combined astronomical, meteorological and climatic effects that have effected water levels in 

the coastal regions of California since the tide gages were installed. These effects include climate 

cycles such as El Niño /Southern Oscillation (ENSO) and the longer period Pacific Decadal 

Oscillation (PDO), as specifically cited for consideration in a coastal hazards analysis in CCC, 

(2015) and CCC (2018). The two closest NOAA tide gage stations to the Doheny Desalination 

Project site are at Newport (NOAA #9410580) and Scripps Pier in La Jolla (NOAA#9410230). The 

period of record for the Newport tide gage ends in 1994, and was not used as the basis for a water 

level province in Appendix-G of CCC (2018). Therefore we base our tidal range and static water 

level analysis on the Scripps Pier tide gage, whose period of record extends from 1924 until 

present, and its vertical datum elevations have also been verified by NOAA for the most recent 

tidal epoch 1983-2001. Those vertical datum elevations are listed in Table-1. 

 Water level recurrence statistics are derived from the record of ocean water levels at the 

NOAA Scripps Pier tide gage based on calculating a stage frequency curve called a “hydroperiod 

function”. The hydroperiod function provides a continuous relationship between ocean water levels 

measured at 6 minute time intervals and the recurrence probability for each observed water level 

increment. The computations involves 0N time steps in the NOAA water level files. Each time sep 

is at 6 minute intervals, over the period of record (1924-2016). Conditional if statements embedded 

in counting loops of the hydro-pr_caltrans software (developed for Caltrans coastal culvert design, 

cf. Jenkins and Taylor, 2016) calculate the number time steps, )( iZN  , for which the ocean 

water level,  , was at least as high as a potential still-water elevation iZ at or above mean sea level.  

The percent time that elevation iZ is wet due to ocean inundation is calculated as: 

 

)Z  N(   
N

100%
 = E i

o

i
 

ˆ
ˆ                                                    (3) 

 

where : )(ˆ
0 MSLNN

i

i    

                                     

 

Time averaging Equation (3) over yearly increments and then ensemble averaging the yearly 

averages gives an annualized hydroperiod function jiH , that represents the annualized probability 

of ocean water levels reaching a still-water elevation iZ     
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Table 4.1: Tidal Datums at Scripps Pier NOAA Tide Gage Station: 

Elevations on Station Datum 

Station: 9410230, La Jolla, CA  

Status: Accepted (Oct 6 2011)  

Units: Feet  

T.M.: 120  

Epoch: 1983-2001  

Datum: STND  

Datum Value Description 

MHHW  9.69 Mean Higher-High Water 

MHW  8.97 Mean High Water 

MTL 7.12 Mean Tide Level 

MSL 7.10 Mean Sea Level 

DTL 7.03 Mean Diurnal Tide Level 

MLW  5.27 Mean Low Water 

MLLW  4.37 Mean Lower-Low Water 

NAVD88  4.56 North American Vertical Datum of 1988 

STND 0.00 Station Datum 

GT 5.33 Great Diurnal Range 

MN 3.69 Mean Range of Tide 

DHQ  0.73 Mean Diurnal High Water Inequality 

DLQ  0.91 Mean Diurnal Low Water Inequality 

HWI 5.01 Greenwich High Water Interval (in hours) 

LWI 11.07 Greenwich Low Water Interval (in hours) 

Maximum 12.03 Highest Observed Water Level 

Max Date & Time 01/11/2005 17:00 Highest Observed Water Level Date and Time 

Minimum 1.50 Lowest Observed Water Level 

Min Date & Time 12/17/1933 23:36 Lowest Observed Water Level Date and Time 

HAT  11.51 Highest Astronomical Tide 

HAT Date & Time 08/09/1987 03:54 HAT Date and Time 

LAT  2.49 Lowest Astronomical Tide 

LAT Date & Time 01/28/1987 22:48 LAT Date and Time 

Tidal Datum Analysis Periods : 01/01/1983 - 12/31/2001 

Tidal Datums: 

EHW = 7.47 ft NAVD 

HAT = 6.95 ft. NAVD 

MHHW =  5.13 ft NAVD 

MHW =  4.41 ft NAVD 

MSL = 2.54 ft NAVD 

MTL = 2.56 ft NAVD 

MLLW = 0.00 ft. NAVD 

ELW = -3.06 ft NAVD 

NGVD 1929 = 2.35 ft. NAVD 
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Here  j  is the length of tidal record in year-j and k  is the number of years in the period of record 

of the tide gage. The annualized hydroperiod function of still-water level elevations at present sea 

level is plotted in Figure 4.1, based on the NOAA Scripps Pier ocean water level data (surrogate for 

the Doheny Desalination Project site). Inspection of Figure 4.1 indicates that recurrence probability 

for mean higher high water levels are P(MHHW) = 13%  and P(MHW) = 28% for mean high water 

levels; while intuitively the recurrence probability for mean sea level is P(MSL) = 100%. The 

extreme high water level event is a less than 1% event at P(EHW) = 0.06%. 

                           

Table 1 reveals that the extreme high water level, (EHW = 7.47 ft. NAVD, occurring 1 

November 2005) exceeds the highest astronomical tide, (HAT = 6.95 ft NAVD, occurring 9 August 

1987). The largest exceedance of daily high water levels above the astronomic tides in the period of 

record of the NOAA #9410230 occurred during the 1997-98 El Niño on 13 November 1997, when 

the daily high water level was 1.47 ft above the astronomic tides (Figure 4.2). This discrepancy 

occurs as a result of climate cycle effects that warm the coastal ocean creating an increase in steric 

sea level due to thermal expansion of the water mass, which can persist for as long as 8-10 months.   

Climate cycles involve intense global modifications that are signaled by anomalies in the pressure 

fields between the tropical eastern Pacific Ocean and Australia/Malaysia known as the Southern 

Oscillation.  The intensity of the oscillation is often measured in terms of the Southern Oscillation 

Index (SOI), defined as the monthly mean sea level pressure anomaly in mb normalized by the 

standard deviation of the monthly means for the period 1951-1980 at Tahiti minus that at Darwin, 

Australia. The Southern Oscillation is in turn, modulated over multi-decadal periods by the Pacific 

Decadal Oscillation, which results in alternating decades of strong and weak El Niño.   

 The long-term variability of the Pacific Decadal Oscillation (PDO) is shown in Figure 4.3 

and the cumulative residual of the Southern Oscillation Index, between 1882 and 1996, is plotted in 

Figure 4.4, where cumulative residuals  nSOI  are taken as the continued cumulative sum of 

departures of annual values of a time series  jSOI  from their long-term mean values  SOI , such 

that : 

 

                                                        )SOI SOI(  = SOI i

n

o

n                                      (5) 

 

 

Here  n  is the sequential value of a time series of  n  years.  Southern Oscillation effects give rise 

to enhancements and protractions of the inter-annual seasonal cycles, and their two extremes are 

referred to as El Niño (SOI negative) and La Niña (SOI positive). Inspection of Figure 5a reveals a 

number of large positive oscillations in the SOI between 1944 and 1978 corresponding to La Niña 

dominated climate; and a series of very large negative oscillations occurring between 1978 and 

1995 which correspond with El Niño dominated climate.  
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Figure 4.1: Hydroperiod function of still-water level elevations at present sea level, based on 

ocean water level measurements at the Scripps Pier tide gage station, NOAA #9410230, for the 

period of record 1924-2016. Tidal datums based on the 1983-2001 tidal epoch (latest datum 

analysis period).  
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 Along the southern California coast, a period of mild-stable La Niña dominated pressure 

systems prevailed between 1944 and 1978.  The average SOI for this period was +0.1,with strong 

La Niña events in 1950, (SOI = +1.4); 1955/56, (+1.2); 1970/71, (+1.0); 1973/74, (+1.0); and 

1975/76 (+1.4). Winters were moderate with low rainfall, and winds were predominantly from the 

west-northwest.  The principal wave energy was from Aleutian lows having storm tracks which 

usually did reach southern California.  Summers were mild and dry with sea surface temperatures 

seldom exceeding 200C. The North Pacific High dominated the coastal transport by strengthening 

the California Current and promoting coastal upwelling of cold bottom water. The effect of these 

cool dry La Niña dominated climate periods was to promote negative anomalies in the steric sea 

level, augmented by depression of sea level by the inverse barometer effects of a strong North 

Pacific High. 

 The climate in southern California changed, beginning with the El Niño years of 1978/79 

and extending at least until 1999.  The average SOI for this period was -0.5, with the 1978/79 El 

Niño averaging -1.2, the 1982/83 El Niño averaging a record -1.7 and the 1993/94 El Niño 

recording a mean of -1.0.  During these periods, the North Pacific High was weakened and 

transport of warm equatorial water masses into the Southern California Bight were promoted by 

topographically trapped Kelvin waves. The North Pacific High was weak and the prevailing north-

westerly winter waves were replaced by high energy waves approaching from the west or 

southwest, while the previous southern hemisphere swell waves of summer were replaced by 

shorter period tropical storm waves during late summer months from the more immediate waters 

off Central America. These dynamics promoted positive sea level anomalies in steric sea level as a 

consequence of thermal expansion of the warm coastal ocean water mass, augmented by inverse 

barometer effects under strong frontal cyclones during winter. 

 These climate effects on the hydroperiod function are proportioned schematically in Figure 

4.5. Basically, ocean water levels result from the astronomic tides oscillating around the steric 

sealevel, which itself varies slowly in response to seasonal warming and cooling of the coastal 

water mass, and longer term warming and cooling from ENSO and PDO. While the highest 

astronomic tides have reached HAT = +6.95 ft NAVD, astronomic tides typically do not exceed   

= +6.0 ft NAVD during a typical spring-neap cycle. Seasonal warming of the coastal ocean can 

cause an increase in steric sea levels by as much as  = +0.5 ft. As Figure 4.2 reveals, a strong El 

Niño event can create as much as  =+1.47 ft. increase in steric sea level, but more typically El 

Niño events  cause positive sea level anomalies on the order of  =+1.47 ft. Because PDO re-

enforces El Niño events during a multi-decadal warm wet climate period as occurred during the 

1978-1998 epoch, just how much of these anomalies is due to PDO is uncertain, but generally it is 

believed that about 10% to 15% of an El Niño sea level anomaly is due to a positive PDO cycle. 

On the other hand,  La Niña events depress steric sea levels and typically produce negative sea 

level anomalies on the order of  = -0.6 ft.  

Because the hydroperiod function in Figure 4.1 is based on multi decadal ocean water level 

measurements (1924-2016), it captures the combined effects of PDO, ENSO, and astronomic tides. 

It also captures the transient storm surge events. Storm surge is a wind-set-up phenomena, but 

because California is a collision coastline with a very narrow continental shelf, it does not develop 

the large storm surges of tens of feet that occur on the broad shelf environments of the Gulf and 

Atlantic coastlines during hurricanes. Storm surge on the California coast is primarily due to the 

inverse barometer effect, which causes the sea surface to bulge upwards under low pressure 

weather systems approaching the coastline, and typically lasts a few days during the passage of  
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Figure 4.2: Comparison of measured ocean water level (red) at the Scripps Pier tide gage vs. 

predicted water level based on tidal constituents (black dashed) for the extreme high water event of 

13 November 1997 (from Jenkins and Wasyl, 2005). 
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Figure 4.3.   Typical wintertime Sea Surface Temperature (colors), Sea Level Pressure (contours) 

and surface wind stress (arrows) anomaly patterns during warm and cool phases of PDO. 
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Figure 4.4.   Cumulative residual of quarterly values of Southern Oscillation Index (SOI) [data 

from Australian Commonwealth Bureau of Meteorology]. 
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Figure 4.5 Schematic decomposition ocean water levels according to astronomic tides, and  

seasonal and ENSO/PDO cycle effects on steric sea levels. 

 

 

winter cold fronts. The sea surface rises 1 cm for every millibar drop in atmospheric pressure. The 

atmospheric pressure during strong El Niño storms may drop to as low as 993 millibars, (as 

compared to 1,013 millibars standard atmospheric pressure); which equates to a 20 cm rise in 

ocean water level during the passage of the storm due to the inverse barometer effect. That short 

term rise is captured by the NOAA tide gage at the end of Scripps Pier, and is built into the 

hydroperiod function in Figure 4.1. But, because the Scripps Pier tide gages is located in a stilling 

well considerably seaward of the surf zone, the hydroperiod function derived from its water level 

measurements do not include dynamic effects from wave set-up or runup. Consequently the 

hydroperiod function maps the probabilities of still water levels at or above mean sea level. 

 Because both the Scripps Pier NOAA tide gage and the Doheny Desalination Project are 

sited in locations with narrow continental shelfs of only about 4.5 km in width, it is reasonable to 

assume that the local tidal dynamics will not be altered by higher future sea levels (ie, sea level rise 

will not cause any new resonance or damping effects of the astronomic tides across the continental 

shelf). It is not known how ENSO or PDO climate cycles might be altered by global warming and 

higher sealevels, but for now it is resonable to assume that the hydroperiod function of still water 

elevations at future sealevels can be obtained by linear superposition of the present hydroperiod 

function in Figure 4.1 and the sea level rise projections in Figure 3.1.  By that approach, the 

hydroperiod function of still-water level elevations was obtained at 2100 sea level in Figure 4.6.  
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Figure 4.6: Hydroperiod function of still-water level elevations at 2100 sea level, based on ocean 

water level measurements at the Scripps Pier tide gage station, NOAA #9410230, for the period of 

record 1924-2016. Tidal datums based on the 1983-2001 tidal epoch (latest datum analysis period). 

Sea level rise component from Appendix-G, Table G-11 in CCC (2018) 
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At the year 2100 planning horizon for desalination projects, low range projections in Figure 4.6. 

indicate that mean sea level increases to MSL =  +6.14 ft NAVD while extreme high water 

increases to EHW = +11.07 ft. NAVD, while mean higher high water increases to MHHW = + 8.73 

ft. NAVD. At the high range 2100 projections, mean sea level increases to MSL =  +9.64 ft. 

NAVD; extreme high water increases to an astonishing EHW = +14.57 ft. NAVD, and mean higher 

high water increases to MHHW = + 12.23 ft. NAVD. The still water elevations inferred at future 

sea levels from the linear superposition assumption are summarized in Table 4.2 below. It is 

interesting to note that under the updated policy guidance (CCC,2018) water levels for the high 

range sea level rise projections for 2070 are the same as water levels for the low range sea level rise 

projections for year 2100. 

 

 

Table 4.2: Still Water elevations at present and future sea levels. Based on NOAA #941-0230 tide 

gage records and sea level rise from Appendix-G, Table G-11 in CCC (2018) 

  

Tidal Datums 

 

Present Sea 

Level 
(ft. NAVD 88) 

2070 Sea 

Level Low 

Range 

Projection 
(ft. NAVD 

88) 

2070 Sea 

Level High 

Range 

Projection 
(ft. NAVD 88) 

*2100 Sea 

Level Low 

Range 

Projection 
(ft. NAVD 88) 

*2100 Sea 

Level High 

Range 

Projection 
(ft. NAVD 88) 

Mean Sea 

Level 

(MSL) 

2.54 4.54 6.14 6.14 9.64 

Mean High 

Water 

(MHW) 

4.41 6.41 8.01 8.01 11.51 

Mean Higher-

HighWater 

(MHHW) 

5.13 7.13 8.73 8.73 12.23 

Extreme High 

Water 

(EHW) 

7.47 9.47 11.07 11.07 14.57 

*Planning horizon for the Doheny Desalination Project. 

 

 

 

 

5) Technical Approach for Erosion and Dynamic Water Level Analysis:  

 

This section establishes the technical approach for evaluating Steps-4 & 5 of a sea level 

rise/coastal hazards analysis as outlined in Section 2. The total run-up, R , is composed of three 

main components: Static wave setup,  , Dynamic wave setup, rms  ; Incident wave run-up, incR . 

The total water level (TWL) is defined as the sum of the total run-up and the SWL, referenced to 

an established vertical datum. 
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5.1 Models: To quantitatively evaluate the problems of implementing subsurface intake 

technology at SJCOO, we invoke a numerical seabed stability analysis utilizing the Coastal 

Evolution Model (Figure 5.1) applied to the Oceanside Littoral Cell (Figure 5.2). The Coastal 

Evolution Model was commissioned by the Kavli Foundation to make forecast predictions of the 

effects of sea level rise on the coastline of California (Jenkins and Wasyl, 2005).  

The Coastal Evolution Model (CEM) is a process-based numerical model. It consists of a 

Littoral Cell Model (LCM) and a Bedrock Cutting Model (BCM), both coupled and operating in 

varying time and space domains (Figure 5.1.) determined by sea level and the coastal boundaries of 

the littoral cell at that particular sea level and time.  At any given sea level and time, the LCM 

accounts for erosion of uplands by rainfall and the transport of mobile sediment along the coast by 

waves and currents, while the BCM accounts for the cutting of bedrock by wave action in the 

absence of a sedimentary cover. 

 In both the LCM and BCM, the coastline of the Oceanside Littoral Cell (the region of 

coastline between Dana Point and Point La Jolla, Figure 5.2) is divided into a series of coupled 

control cells.  Each control cell is a small coastal unit of uniform geometry where a balance is 

obtained between shoreline change and the inputs and outputs of mass and momentum.  The model 

sequentially integrates over the control cells in a down-drift direction so that the shoreline response 

of each cell is dependent on the exchanges of mass and momentum between cells, giving continuity 

of coastal form in the down-drift direction.  Although the overall computational domain of the 

littoral cell remains constant throughout time, there is a different coastline position at each time 

step in sea level.   For each coastline position there exists a similar set of coupled control cells that 

respond to forcing by waves and current.  Time and space scales used for wave forcing and 

shoreline response (applied at 6 hour intervals) and sea level change (applied annually) are very 

different.  To accommodate these different scales, the model uses multiple nesting in space and 

time, providing small length scales inside large, and short time scales repeated inside of long time 

scales. The LCM (Figure 5.1, upper) has been used to predict the change in shoreline width and 

beach profile resulting from extreme wave run-up, sea level rise, erosion, accretion and longshore 

transport of sand by wave action, where sand source is from river runoff or from tidal exchange at 

lagoon and bay inlets (e.g., Jenkins and Inman, 1999).  More recently it has been used to compute 

the sand level change (Farfield Effect) in the prediction of mine burial (Jenkins and Inman, 2002; 

Inman and Jenkins, 2002).  Time-splitting logic and feedback loops for climate cycles and sea level 

change were added to the LCM together with long run time capability to give numerically stable 

long term predictions. 

 

5.2: Computational Approach: The presently adopted procedure for wave run-up analysis 

for the design of coastal structures, (as set forth in the U.S. Army Corps of Engineers Coastal 

Engineering Manual (USACE, 2006), and its software counterpart, the Automated Coastal 

Engineering System, known as ACES), is based on the assumption of rigid boundaries. The Coastal 

Evolution Model described in Section 3.1 is utilized for this analysis and employs algorithms 

consistent with the U.S. Army Corps of Engineers Coastal Engineering Manual, but employs the  
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Figure 5.1: Architecture of the Coastal Evolution Model consisting of the Littoral Cell Model 

(above) and the Bedrock Cutting Model (below). Modules (shaded) are formed of coupled 

primitive process models. (Jenkins and Wasyl, 2005). 

 

 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1447 of 1710



 29 

 
Figure 5.2: Oceanside Littoral Cell and Oceanside Harbor Sub-Cell. Composite bathymetry from 

NOS data base and equilibrium profiles after Jenkins and Inman (2006) for wave conditions of wet 

weather scenario. Depth contours shown in meters mean sea level. USGS cross-shelf survey tracks 

shown as numbered black line segments. 
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add-on features of latest generation equilibrium beach profile algorithms from Jenkins and Inman 

(2006) and supporting bathymetric data bases for the entire shore and continental shelf of 

California. 

5.3) Wave Setup and Run-up: Wave setup is an increased elevation of the water level due 

to the effects of wave momentum being transferred to the surf zone. In wave systems composed of 

more than one wave component, as occurs in the Pacific Ocean, the setup oscillates and comprises 

a static and a dynamic component. Wave runup is the culmination of the wave breaking process, 

whereby the wave surges up the beach, bluff, or structure face along the shoreline.  Overtopping 

occurs when the wave runup exceeds the profile crest elevation, which can result in flooding 

landward of the crest.  Runup is a function of several key parameters. These include the wave 

height, H the wave period, T , the wave length,  L  , the profile slope, m , and the surf similarity 

parameter (Iribarren number),   defined as: LHm // . The total water level (TWL) is defined 

as the sum of the total runup and the SWL, referenced to an established vertical datum. The results 

for this study are referenced to the North American Vertical Datum of 1988 (NAVD88) vertical 

datum. The total runup, R , is composed of three main components: Static wave setup,  , 

Dynamic wave setup, rms  ; Incident wave runup, incR . 

 Wave setup and runup are typically computed at hourly time steps from an historic record of 

wave monitoring, (see Section 6.0). Wave setup and runup are combined with still water level 

values (from hydroperiod functions, see Jenkins, 2015) to develop the TWL values.  It should be 

noted that the increase in sea level for future scenarios should be added to each hourly SWL over 

the 32-year wave record (see Section 4.2) for the analysis of TWLs, with the 1-percent-annual-

chance results derived statistically from the resultant 32 annual maxima as explained in Section 2.6.  

 Annual maxima TWLs are computed for each sea level rise (SLR) scenario, and a statistical 

Generalized Extreme Value (GEV) analysis is performed on these values to determine the 1-

percent-annual-chance TWL for two example problems. The overtopping rate is calculated for 

instances where the TWL exceeded the engineered barrier crest and overtopping occurred. Each 

step used to evaluate hazards is described in detail in the following subsections. 

Both static and dynamic components of wave setup were calculated using the Direct 

Integration Method (DIM) which uses a parameterized set of equations that consider wave and 

bathymetric characteristics, specifically the shape of the wave energy spectrum and the nearshore 

shorerise and bar-berm beach slope ( DIMm ). The wave setup equations include factors for wave 

height ( HF  and HG  ), wave period ( TF  and TG ), JONSWAP spectral narrowness factor ( GammaF  and 

GammaG ), and nearshore slope ( SlopeF  and SlopeG ).  

 

Static wave setup is calculated as: 

 

            

2.04.08.0

0

01.00.202.26
0.40.4 























 
 DIMP

SlopeGammaTH

mTH
FFFF                                    (6) 

 

Dynamic wave setup is calculated as: 
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 The wave parameters required as input for DIM are the deepwater equivalent significant 

wave height, in feet, ( 0H  ) and the spectral peak wave period ( PT ), as well as a measure of the 

spectral shape (Gamma). The spectral peak parameter, Gamma, was computed via a polynomial fit 

between the spectral width parameter   and Gamma, according to: 

 

                1.5079.4769178230832047 234  Gamma                          (8) 

 

Values of are computed directly from the spectral moments ( 210 ,,  ) based on the Longuet-

Higgins (1973) definition of the spectral narrowness:  

 

                                      

2/1

1

20 1












                                                                   (9) 
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Figure 5.3 Gamma values are limited from 1 to 38, based on the range of wave data used 

(Section 4.4) to relate the spectral narrowness,  , to the peak parameter, Gamma, as shown in 

Figure 3.3.
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The deepwater equivalent significant wave height, 0H  , and the peak wave period, PT , 

are provided as output from the CDIP wave monitoring data (CDIP, 2015) and are input 

directly into Equations 8 and 9. The nearshore slope, DIMm , is taken from nearshore and 

beach surveys by Coastal Environments, et al., (2014) that were used to calibrate extreme 

event computations of profile slope using the elliptic cycloid algorithms of Jenkins and 

Inman (2006). The slope term, DIMm . Used in the TWL computations is calculated from 

the average slope between the landward limit of wave runup and the location offshore 

where the water depth is two times the depth at which the deepwater significant wave 

height would be subject to depth-limited breaking (van der Meer, 2002).  The landward 

limit of wave runup is calculated iteratively, with the initial approximation being the 

SWL. 

 

 5.4 Wave Runup: Wave runup was calculated using either the DIM or the 

Technical Advisory Working Group (TAW) method (van der Meer, 2002), depending 

upon the dynamic water level relative to the toe of the coastal structure and the shoreline 

(bar-berm) slope, TAWm , calculated iteratively across the surf zone. The DIM is used to 

calculate runup for transects with natural, gently sloping ( DIMm  < 0.125) profiles.  For 

shorelines with shore protection structures and steeply sloping ( TAWm ≥ 0.125) natural 

shorelines where the dynamic water level exceeds the toe of the structure, the TAW 

method was used to calculate runup.  If the dynamic water level does not reach the toe of 

the structure or bluff face, the DIM is used. The total swash level, including wave setup 

and incident wave runup, is added to the still water level (SWL) to determine the total 

water level, (TWL), see Figure 5.4).  Each of these methods is described in detail in the 

following subsections. 

 
 

Figure 5.4:  Conceptual Model Showing the Components of Wave Runup Associated 

with Incident Waves. 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1451 of 1710



 33 

5.5 DIM Runup Calculations: Runup on gently sloping, natural shorelines, and 

beaches seaward of a structure or bluff toe, is calculated using the direct integration 

method (DIM).  The runup calculation is based on the standard deviations of the 

oscillating wave setup and the incident wave runup components, and is a continuation of 

the DIM approach for wave setup. The dynamic setup rms is defined as the standard 

deviation of setup fluctuations, calculated from Equation 2. The standard deviation of the 

incident wave oscillations (wave runup), 2 on natural beaches is: 

 

                                                   002 3.0 H                                                      (10) 

 

Where, 0H   is the deep water significant wave height, 
DIMm  is the nearshore (shorerise) 

bottom slope, 2/2

0 PgTL   is the deep water wave length, and 0 is the deep water 

Iribarren number: 

                                                  

00

0
/LH

mDIM


  

The oscillating component of the total wave runup or swash, T̂  , is determined from the 

combination of the two standard deviations of the fluctuating components: 

 

                                               220.2ˆ   rmsT
                                              (11) 

 

Combining the results from Equations 6 & 11 yields the total wave runup, which when 

superimposed with the SWL yields the total water level, TWL: 

 

 

                                               SWLTWL T   ˆ                                              (12) 

 

Where SWL is the still water level derived from the hydroperiod function given by 

Jenkins, (2015). 

5.6 TAW Runup Calculations: Runup on barriers, including steep ( TAWm  > 

0.125) dune features, bluffs, and coastal armoring structures such as revetments, are 

calculated using the TAW method (van der Meer, 2002). Wave runup on barriers is a 

function of the geometry and roughness of the structure, as well as the height and 

steepness of the incident wave. The TAW method provides a mechanism for calculating 

wave runup with adjustments made through reduction factors to account for surface 

roughness and the effects associated with the angle of wave approach. 

 

With the TAW methodology the wave setup component of the TWL is calculated at the 

toe of the structure, and wave setup landward of the toe of the structure is not included. 

Wave setup seaward of the toe of the structure is computed with the DIM, using the 

nearshore slope, 
DIMm . Wave setup is not included for cases where waves would not have 

broken prior to reaching the toe of the structure. 
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The reference water level at the toe of the structure for runup calculations using the TAW 

method is defined as the 2-percent Dynamic Water Level (DWL2%). The dynamic water 

level is the sum of the measured SWL, the static wave setup,  , and the dynamic wave 

setup, rms .  Because DIM provides the static setup at the shoreline and not the barrier 

toe, and the magnitude of static wave setup varies significantly with depth across the surf 

zone, from a maximum at the shoreline to approximately zero seaward of the breaking 

point, a reduction to the static setup component is applied for cases where the barrier toe 

elevation is inundated by the SWL and the TAW method is used for computing wave 

runup.  The dynamic setup, however, varies insignificantly across the surf zone and 

requires no adjustment. 

 

This procedure involves computing the static wave setup at the shoreline and at the toe 

location to determine a static setup reduction factor to be applied to the static wave setup 

calculated using DIM.  The wave setup at the shoreline and toe location and subsequent 

reduction factor are based on the root mean square of the breaking significant wave height

 
rmsbH , and the depth at the toe of the barrier relative to SWL, h .  The  

rmsbH  is 

determined using the deepwater equivalent significant wave height, 0H  , and the peak 

wave period, PT  , according to: 

 

                                               
5/2

0

2

0

5/1

2
714.0













 










CH

g
H

rmsb


                           (13) 

 

Where  is the breaker criterion equal to 0.78 and 0C is the deepwater wave celerity,

PTLC /00  . The static wave setup at the SWL shoreline is: 

 

                                                    
rmsbH189.00                                                    (14) 

 

And the static wave setup at the toe of the engineered barrier is: 

 

                                                hHh
rmsb 186.0189.0)(                                     (15) 

 

The static wave setup reduction factor,    is then a ratio of the static wave setup at the 

toe to the static wave setup at the SWL shoreline, or: 

 

                                                       
0

)(




 

h
                                                           (16) 
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This reduction factor is then applied to the DIM static wave setup to compute a depth-

adjusted static wave setup at the toe of the engineered barrier,  

 

                                                                                                                      (17) 

 

The 2-percent Dynamic Water Level (DWL2%) is thus calculated as: 

 

                      SWLDWL rms   2%2                                            (18) 

 

 The next step is to compute the wave height at the toe of the barrier and the 

resultant wave runup on the barrier. Let 0mH  represent the spectral significant wave 

height at the toe of the structure. If the DWL2% depth at the structure toe is found to be 

too shallow to support the calculated wave height, the wave was assumed to be depth- 

limited and the incident wave height was calculated using a breaker index of 0.78, 

whence 
toem hH 78.00  . The average slope for use in the TAW methodology, TAWm ,  is 

calculated iteratively across the surf zone between the still water line minus 05.1 mH  and 

the runup limit.  The lower slope point must never be below the toe, however, even if 

SWL - 05.1 mH  falls below the toe (van der Meer, 2014). In these cases, the lower slope 

point is set at the toe.  Since the runup limit is initially unknown, the still water level plus 

05.1 mH  is chosen as a first estimate (Figure 5.5).  If the runup limit exceeded the selected 

crest, the runup limit was set at the crest. The general formula of TAW for calculating the 

2-percent wave runup on barriers is 

 

                   mbrmHR 00%2 77.1          if: 8.15.0 0  m   

or: 

                                                                                                                                         (14) 

                    















m

brmHR

0

0%2

6.1
3.4


         if: m08.1    

 

Where, 2%2 2R is the wave runup height exceeded by 2 percent of the incoming 

waves; 0mH is the spectral significant wave height at the structure toe; r is the 

influence coefficient for roughness element of slope; b is the influence coefficient for a 

berm;   is the influence coefficient for oblique wave attack;   5.0

00 // mmTAWm LHm  

is the Iribarren number based on wave parameters at the toe of the structure. Influence 

factors for roughness, the presence of a berm, and oblique wave attack are selected 

according to Table D.4.5-3 in the Final Draft Guidelines for Coastal Flood Hazard 

Analysis and Mapping for the Pacific Coast of the United States (FEMA, 2005), hereafter 

referred to as the Pacific Guidelines. The roughness reduction factor is set to 1.0 for a 

smooth concrete seawall or sheet pile barrier. 
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Figure 5.5:  Determination of an Average Slope of Hard Back-Shore Formations (Bluff or 

Barriers) Based on an Iterative Approach, (Corrected from van der Meer, 2002) 

 

 

The influence factor for oblique wave attack is calculated at each time step in the CDIP 

wave record (see Section 6). The spectral significant wave height 
0mH  is shoaled and 

refracted from a deep water point to the structure toe. The wave direction at the toe is 

compared to the transect orientation, perpendicular to the shoreline, to determine the 

angle of wave attack.  For cases in which waves break seaward of the structure toe, the 

wave direction is taken from the point of breaking; i.e., where the incident wave height at 

the toe is depth-limited and calculated using a breaker index of 0.78, whence:

toem hH 78.00  . 

Incident wave runup, 
2%2 2R is then statistically combined with the reduced 

dynamic wave setup as with the application of DIM, and added to SWL and static wave 

setup to yield the total water level, TWL, or: 

 

                               

2

%22

2
0.2 










R
SWLTWL rms                                      (15) 

For non-vertical structures with slopes greater than 1:1, the TAW manual after van der 

Meer (2002) suggests using the TAW method with an additional vertical wall reduction 
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factor, v , to account for runup on very steep (but not vertical) slopes. With steep slopes, 

the Iribarren number   5.0

00 // mmTAWm LHm becomes large which means that the 

waves will not break.  To keep the relationship between the type of breaking and the 

Iribarren number, the vertical wall must be schematized as a 1:1 slope. Therefore, the 

barrier slope was set to 1:1 for the Iribarren number calculation, and a vertical wall 

reduction factor for steep slopes was applied: 

 

                              facev m1tan0078.035.1                                                       (16) 

 

where the face slope, facem  measured between the selected toe and face locations, is the 

angle of the actual slope in degrees (van der Meer, 2002). While this approach is based 

on work done for vertical walls atop dikes, sensitivity testing showed that it compared 

well with the TAW method and the Shore Protection Method (SPM) (USACE, 1984) for 

vertical walls as an intermediate approach to calculating runup on steep slopes. The use 

of this vertical wall reduction factor accounts for wave reflection expected on slopes 

greater than 45 degrees, and this approach generates results that fall between those for a 

45- degree slope and those for a vertical wall. 

Wave overtopping occurs when a potential runup elevation exceeds a structure’s 

profile crest elevation. When wave runup is shown to exceed the barrier crest, the 

severity of wave overtopping is evaluated based on the mean overtopping rate, q. The 

required input parameters for computing the mean overtopping discharge are the wave 

height and freeboard, defined as the difference between the DWL2% and the structure 

crest. The 1-percent-annual- chance TWL available from the wave runup and extreme 

value analyses is a statistical value and is not associated with either a specific wave height 

or DWL2%. Therefore, the maximum wave height at the structure toe and the maximum 

and average DWL2% associated with the 32 annual maximum TWLs were chosen for use 

with the 1-percent TWL to estimate the 1-percent overtopping hazard. 

Mean overtopping rates, q, were computed following Table VI-5-8 in the Coastal 

Engineering Manual (USACE, 2006) which presents an overtopping formula for 

impermeable and permeable barriers and structures according to: 

 

                            exp
2

c om
s om

s r

bR s
Q a gH T

H  

 
   

 
                                         (17) 

 

Where sH , is the significant wave height at the structure, cR is the freeboard, r  is the 

influence factor for surface roughness, omT is the wave period associated with the spectral 

peak in deep water, oms  is the wave steepness associated with the spectral peak in deep 

water, and a  and b are empirical constants based on beach slope and berm width as 

determined from measured beach profiles plotted in Section 6.4. To conservatively 

maximize the overtopping potential, sH  and cR  are selected as the maximum wave 

height at the structure and the minimum freeboard between the highest DWL2% and the 

barrier crest elevation.  
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5.7) Beach Profile Calculations: A critical set of inputs to the wave setup, total 

runup and total water level (TWL) computations are the profile slope terms, DIMm , TAWm , 

and facem . These are calculated from the beach and shore rise profiles during extremal 

wave events. Since there are only a limited set of beach profile measurements at Doheny 

State Beach, (and virtually none of these measurements have been performed during 

extremal wave events), the beach profile and its slope must be represented by model 

calculations that have been calibrated using the available set of beach profile 

measurements. Beach profile measurements at Doheny State Beach have been conducted 

by the US Army Corps of Engineers, USACOE (1991), Coastal Environments, (2014), 

and Coastal Frontiers (2014). 

It is well known that beach and nearshore bottom profiles change seasonally in 

response to seasonal wave climate variations as shown in Figure 5.6, (cf: Inman et al, 

1993; Jenkins and Inman 2006); and that seasonal transitions between summer and winter 

equilibrium states cause seasonal changes in the mean shoreline (Equation 7).  

 

 

 

 

 
Figure 5.6: Schematic of summer and winter equilibrium beach profiles, from Inman, et 

al (1993). 

 

 

Short period waves during summer (from the spin up of winds from the local North 

Pacific High) cause the inner bar-berm section of the beach profile to build up and 

steepen; while long period storm swells during winter from the Aleutian low cause the 
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bar-berm profile to flatten, and transfer beach sand to the outer shore-rise profile. These 

changes between summer and winter equilibrium states are predicted from the long-term 

wave record (Section 6) applied to the well-tested elliptic cycloid solutions after Jenkins 

and Inman (2006). The elliptic cycloid represents the equilibrium beach profile with a 

curve that is traced out by following a point on the circumference of a rolling ellipse 

(Figure 5.7)  

 The elliptic cycloid solutions were developed for beach profiles by Jenkins and 

Inman, (2006) using equilibrium principles of thermodynamics applied to very simply 

representations of the nearshore fluid dynamics.  Equilibrium beaches are posed as 

isothermal shorezone systems of constant volume that dissipate external work by incident 

waves into heat given up to the surroundings. By the maximum entropy production 

formulation of the second law of thermodynamics (the law of entropy increase), the 

shorezone system achieves equilibrium with profile shapes that maximize the rate of 

dissipative work performed by wave-induced shear stresses.  Dissipative work is assigned 

to two different shear stress mechanisms prevailing in separate regions of the shorezone 

system, an outer solution referred to as the shorerise and a bar-berm inner solution 

(Figure 5.7a).  The equilibrium shorerise solution extends from closure depth (zero 

profile change) to the breakpoint, and maximizes dissipation due to the rate of working 

by bottom friction.  In contrast, the equilibrium bar-berm solution between the breakpoint 

and the berm crest maximizes dissipation due to work by internal stresses of a turbulent 

surf zone.  Both shorerise and bar-berm equilibria were found to have an exact general 

solution belonging to the class of elliptic cycloids.  

                The elliptic cycloid solution is a curve allows all the significant features of the 

equilibrium profile to be characterized by the eccentricity and the size of one of the two 

ellipse axes. These two basic ellipse parameters are related herein to both process-based 

algorithms and to empirically based parameters for which an extensive literature already 

exists. The elliptic cycloid solutions reproduce realistic and validated wave height, period 

and grain size dependence and demonstrated generally good predictive skill in point-by-

point comparisons with measured profiles (Jenkins and Inman, 2006 display). 

               To understand the formulation of the elliptic cycloid representation of the 

nearshore bottom profile and sensitivity to ocean conditions, we first review the 

nomenclature of the shorezone as shown schematically in Figure 5.7a. The seaward 

boundary of the shorezone is a vertical plane at the critical closure depth cĥ   (Figure 8a) 

corresponding to the maximum incident wave  [e.g., Kraus and Harikai, 1983]. The 

landward boundary is a vertical plane at the berm crest (cross), a distance 1X̂   from a 

bench mark. The cross-shore length of the system from the berm crest to closure depth is 

cX̂ . The distance from the point of wave breaking to closure depth is 2cX̂  such that 

,X̂X̂X̂ 22cc   where 2X̂  is the distance from the berm crest to the origin of the 

shorerise profile near the wave breakpoint.  

          We consider equilibrium over time scales that are long compared with a tidal 

cycle and profiles that remain in the wave dominated regime where the relative tidal 

range (tidal range/H) < 3 [Short, 1999]. Under these conditions, the curvilinear solution 

to the bottom profile which satisfies the maximum entropy production formulation of the 

Second Law of Thermodynamics can be expressed in polar coordinates (r,  ) as: 
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Figure 5.7.  Equilibrium beach profile a) nomenclature, b) elliptic cycloid, c) Type-a 

cycloid solution. 
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where r is the radius vector measured from the center of an ellipse whose semi-major and 

semi-minor axes are a, b and )(

e

kI is the elliptic integral of the first or second kind. This 

curve is what a point on the circumference of an ellipse would trace by rolling through 

some angle  , (Figure 3.8b); hence the name elliptic cycloid. The polar equivalent of 

the type-a cycloid shown in Figure 3.8b has a radius vector whose magnitude is: 
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where e is the eccentricity of the ellipse given by .)/(1 22 abe   The polar form of 

the type-a cycloid in Figure 5.7b is based on the elliptic integral of the second kind that 

has an analytic approximation,   2/)2(2 2)2(

e eI   , see Hodgman [1947]. The 

inverse of (18) for the type-a elliptic cycloid gives the companion solution in terms of 

local water depth, h, as: 
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The depth of water at the seaward end of the profile (   ) is h = 2a in the case of the 

type-a cycloid. The length of the profile X is equal to the semi-circumference of the 

ellipse,  
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With (21) the bottom slope can be solved as: 

                  
bbbbb

bbbb

e

e
m





cossin)(sincos1

cossin)1(cossin
2

2




                                                  (22) 

                 Where: 



































c

b
h

H021arccos                                                               (23) 

 

The shoaling factor assumed for these bar-berm solutions (   0.81) was based on 

uniform shoaling of the incident wave conditions, while a mean value was chosen for 

gamma ( 8.0 ) from the data reported by Raubenheimer et al. [1996]. In equation (23) 

the term ch is the closure depth, which represents the closest point to the shoreline where 

a stable seabed can be found, because it is the point beyond which all changes in the 
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beach profiles cease. It is calculated from Jenkins and Inman (2006) by the following 

parametric relation: 
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where eK  and    are non-dimensional empirical parameters, 2D  is the shorerise median 

grain size; and oD  is a reference grain size. With 33.0~,0.2~e K  and  m100~o D , 

the empirical closure depths reported in Inman et al. [1993] are reproduced by Figure 5.8. 

From Figure 5.8 we find closure depth increases with increasing wave height and 

decreasing grain size, as shown in Figure 3.7. Because of the wave number dependence 

of (8), closure depth also increases with increasing wave period.    

 

            
Figure 5.8: Closure depth contoured versus incident wave height and sediment grain size 

for waves of 15 second period, with 33.0~,0.2~e K  and m100~o D . 2D  is the 

shorerise median grain size; and oD  is a reference grain size. 
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6) Model Initialization:  

 This section develops the data bases necessary to evaluate Steps-4 & 5 of a sea 

level rise/coastal hazards analysis as outlined in Section 2. 

  

6.1) Bathymetry: Bathymetry provides a controlling influence on all of the 

coastal processes that affect dispersion and dilution.  The bathymetry consists of two 

parts: 1) a stationary component in the offshore where depths are roughly invariant over 

time; and 2) a non-stationary component in the nearshore where depth variations do occur 

over time.  The stationary bathymetry generally prevails at depths that exceed closure 

depth which is the depth at which net on/offshore transport vanishes.  Closure depth is 

typically -12 m to -15 m MSL in the Oceanside Littoral Cell, (Inman et al. 1993).  The 

stationary bathymetry was derived from the National Ocean Survey (NOS) digital 

database.  Gridding is by latitude and longitude with a 1 x 1 arc second grid cell 

resolution yielding a computational domain of 30.9 km x 18.5 km.  Grid cell dimensions 

along the x-axis (longitude) are 25.7 meters and 30.9 meters along the y-axis (latitude).  

 For the non-stationary bathymetry data inshore of closure depth (less than -15 m 

MSL) nearshore and beach surveys were conducted by the US Army Corps of Engineers 

in 1985, 1990, 1996, 2001 and have been compiled in USACE (2001).  These nearshore 

and beach survey data were used to update the NOS database for contemporary nearshore 

and shoreline changes that have occurred following the most recent NOS surveys.  

 To perform both the required wave shoaling and transport computations in the 

farfield of the SJCOO outfall diffusers, a large-domain grid is required to compute the 

effects of island sheltering and regional scale refraction and circulation due to the shallow 

banks of the continental margin (Figure 6.1). A nearfield grid (Figure 6.2) in the 

immediate neighborhood of the diffuser is nested inside the farfield grid and is used to 

calculate the brine discharge dilution and dispersion.  

 

6.2 Shore-side Structures: Wave runup, and overtopping were analyzed at the 

shore-side facilities associated with the Doheny Desalination Project assuming present 

conditions and two future scenarios including sea level rise. These facilities included: 

Well Head A, elevation 17 ft.NAVD, at  33°27'44.38"N, 117°41'16.32"W; Well Head B, 

elevation 17 ft. NAVD, at  33°27'45.07"N, 117°41'10.30"W; Well Head C, elevation 17 

ft. NAVD at  33°27'45.12"N, 117°41'6.62"W; Well Head D, at elevation 18 ft. NAVD at 

33°27'44.48"N, 117°40'55.30"W; and Well Head E, at elevation 18 ft. NAVD at 

33°27'42.45"N, 117°40'47.33"W; (see Figure 6.3a). Two additional vaulted well heads 

with submersible pumps will be placed at the Capistrano Beach site (Figure 6.3b), which 

includes: Well Head G, at elevation 18 ft. NAVD at 33°27'14.94"N, 117°39'59.91"W; 

and Well Head H, at elevation 19 ft. NAVD at 33°27'13.17"N, 117°39'57.15"W. 

 

6.3) Wave Forcing: Waves in deep water generally do not cause significant 

mixing. But shoaling waves produces bottom currents (referred to as bottom wind ), cause 

scrubbing action against intake and discharge structures that result in vertical mixing of 

the nearfield water mass, and cause longshore and rip current circulation as a result of 

along shore variation in shoaling wave heights due to refraction over shelf bathymetry.  
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Figure 6.1: Far-field refraction/diffraction grid to simulate shoaling waves entering the 

Southern California Bight and Oceanside Littoral Cell. Results based on the 5 largest 

storms of the 1998 El Nino winter  (from Jenkins and Wasyl, 2008b). 
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Figure 6.2: Near-field refraction/diffraction grid to simulate shoaling waves in the 

immediate neighborhood of Dana Point, SJCOO and Doheny Beach.  
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(a) 

 
 

 

 

(b) 

 
Figure 6.3: Critical shore-front infrastructure locations for the Doheny Desalination 

Project: a) Doheny Beach site; and b) Capistrano Beach site 
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 Wave forcing to the Coastal Evolution Model (CEM) were derived from archival 

measurements of waves for the period 1980-2010, supplemented by wave burst measurements 

from the Acoustic Doppler Current Profiler (ADCP) measurements taken under the MBC 

Applied Environmental Sciences (MBC) marine environment studies. The archival wave records 

were obtained from the Oceanside, Dana Point, San Clemente, and Huntington Beach monitoring 

stations maintained by the Coastal Data Information Program, [CDIP, 2012, http://cdip.ucsd.edu 

]. To correct the archival data from widely spaced offshore monitoring sites to the nearshore of 

the SJCOO, raw data were entered into a refraction/diffraction numerical code, back-refracted 

out into deep water to remove local refraction and island sheltering effects, and subsequently 

forward refracted into the immediate neighborhood of the proposed Project. The backward and 

forward refractions of CDIP data were done using a numerical refraction-diffraction computer 

code called OCEANRDS.  The primitive equations for this code are lengthy, but a listing of the 

codes for OCEANRDS are in Jenkins and Wasyl (2005).  

 An example of a reconstruction of the wave field throughout the Bight from the CDIP 

Oceanside buoy data is shown in Figures 6.1 for the 5 largest storms of the 1998 El Nino winter. 

Wave heights are contoured in meters according to the color bar scale and represent 6 hour 

averages, not an instantaneous snapshot of the sea surface elevation.  Note how the sheltering 

effects of Catalina and San Clemente Islands have induced considerable variations in the 

neighborhood of the SJCOO and Dana Point Harbor.  The wave height and direction parameters 

inside the Channel Islands are the values used as the deep water boundary conditions along the 

seaward face of the nearfield grid for the SJCOO Dana Point shoaling analysis.  

 Figure 6.4 gives the local forward refraction calculation into the nearfield domain of the 

SJCOO and the Doheny Desalination Project site (green box), due to the 100-year storm-wave 

event of 17-18 January 1998 after passing through the gaps in the continental margin and 

Channel Islands, (island sheltering effects, cf.Figure 6.1). Figure 6.4 gives extremal wave height 

variations along an 18.5 km section of coastline in the in the Dana Point region, including wave 

shoaling and reflection effects induced by the Dana Pt Harbor breakwater. Replication of the 

backward/forward refraction analysis on each of the 3 hour increments of the CDIP monitoring 

data produced continuous, unbroken records of the wave height, period and direction in the 

nearfield of the Doheny Desalination Project throughout the 1980-2010 period of record, as 

shown in Figure 6.5. The data in Figure 6.5 were supplemented by wave burst measurements 

from the Acoustic Doppler Current Profiler (ADCP) measurements taken at the SJCOO 

monitoring stations  (MBC, 1998). Figure 6.6 gives the wave refraction/diffraction field in the 

SJCOO/Dana Pt. Harbor Littoral Sub-cell derived from these ADCP wave burst measurements. 

We find in Figures 6.4 & 6.6 that the refraction effects over local bathymetry create areas 

(indicated by red) where wave heights increase locally to 4 -5 m. In these areas, the shelf 

bathymetry has focused the incident wave energy and these regions of intensified wave energy 

are referred to as “bright spots”. The increased wave heights in these bright spots increases the 

wave run-up and induces local wave erosion. Conversely, the dark areas in Figures 6.4 & 6.6 

(indicated by dark blue) where wave heights have been diminished are termed “shadows,” and 

represent areas of reduced run up and potential beach accretion  For the January 1998 storm in 

Figure 6.6, the area around the SJCOO discharge site is indeed a bright spot in the local 

refraction pattern while the slant well sites for the Doheny Desalination Project are located in a 

shadow zone. Another wave shoaling phenomena at the slant well site is divergence of drift. 

Wave-driven longshore currents flow away from areas of high waves (away from bright spots) 

and converge on shadow regions. This convergence of the longshore current leads induces 

seaward flowing rip currents. Rip currents are advantages to shallow nearshore intake sites   
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Figure 6.4: Forward wave refraction/diffraction for the 100-year storm-wave event of 17-18 

January 1998. These local refraction results are used to provide the point-to-point initializations 

for the wave setup and runup inputs to the total water level problem. The nearfield domain of the 

SJCOO and the Doheny Desalination Project is designated by the green box.  
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Figure 6.5: Archival wave forcing data 1980-2010 reconstructed for the SJCOO and Doheny 

Desalination Project modeling, from backward/forward refraction of regional CDIP wave monitoring 

data.  
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Figure 6.6: Wave refraction/diffraction field around the  SJCOO site and the Doheny 

Desalination Project site derived from wave burst measurements from the Acoustic Doppler 

Current Profiler (ADCP) records taken under the MBC Applied Environmental Sciences (MBC) 

NPDES monitoring studies. Nearfield domain of the SJCOO and the Doheny Desalination 

Project site  designated by green box.  

 

 

 

because rip currents would advect storm water and urban run-off away from the shoreline and 

disperse it offshore in deeper water, thereby reducing potential for marine life impacts to 

nearshore and beach ecology. On the other hand, these same seaward flowing rip currents can 

also carry beach sand offshore, resulting in local beach erosion.  Wave refraction/diffraction 

analyses of the 15 largest storm events in the 1980-2010 period of record are presented in 

Appendix-A. The 100 year event (1% event) was the two day storm of 17-18 January, 1988, and 

refraction/diffraction patterns for both days are also included in Appendix-A.   

The composite 30-year wave record obtained from the CDIP archival data for 1980-2010 

(Figure 6.5) was iteratively fit to Weibull (Type III) distributions with a range of K-values to find 

the best overall fit (highest correlation coefficient). A K-value of K = 1 was found to give an R-

squared = 0.98, resulting in the extremal analysis curve shown in Figure 6.7. The red-line in 

Figure 6.5 is the Weibull Type III best fit and the crosses are the data points at the control point 

in 12 m water depth from Appendix-A refraction/diffraction analyses used to produce the best fit 

distribution. The Weibull Type III best fit projects a maximum significant wave height of 0H  = 

19.9 ft. with a probability of recurrence of 0.04% (return period = 2,500 yr); but such a wave has 

never been measured. The highest wave that was recovered from the refraction analysis in 12 m  
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of water depth was due to the 18, January, 1988 storm (Figure 6.4) with a significant wave height 

0H  = 15.5 ft. and a probability of recurrence of 1.0% (return period = 100 yr).  The extremal 

analysis curve in Figure 6.7 will be the computational basis of the extreme value analysis of 

wave setup, total runup and total water level (TWL) in Section 7.  
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  6.4) Beach Erosion: Another critical set of inputs to the wave setup, total runup and 

total water level (TWL) computations are the profile slope terms, DIMm , TAWm , and facem . These 

are calculated from equations (22) – (24) using measured beach profiles to calibrate the empirical 

factors in these equations, which include the shoaling factor, , and the non-dimensional 

empirical parameters: eK  and  . Beach profile measurements at Doheny State Beach have been 

conducted by the US Army Corps of Engineers, USACOE (1991), Coastal Environments, 

(2014), and Coastal Frontiers (2014). Plots of the beach profiles measured by the US Army 

Corps of Engineers, USACOE (1991) and Coastal Environments, (2014) are shown in Figures 

6.8 & 6.9. Figure 6.8 shows the shore rise and bar berm sections of the beach profiles 

immediately west of Well Heads # 2 and #1; where profile ranges R4 & R5 bracket beach slope 

conditions in front of Well Head # 2, and range DB 1890 measured by the US Army Corps of 

Engineers give slope conditions in front of Well Head # 1 (cf. Figure 6.3). Figure 6.9 shows the 

shore rise and bar berm sections of the beach profiles immediately west of Well Heads # 2 and 

#3; where profile range R5 provides beach slope conditions in front of Well Head # 2, and range 

R7 gives slope conditions in front of Well Head # 3 (cf. Figure 6.3). 

 Figures 6.10 and 6.11 give seasonal profile changes at Doheny State Beach 

immediately west of Well Head #3 over a number of years between 2001 and 2007.  Figure 6.10 

provides a generalization of the winter profiles, indicating an average nearshore slope,  

DIMm = 0.066, (proxy slope for an eroded beach). Figure 6.11 indicates that the average nearshore 

slope in summer steepens to DIMm = 0.10, (proxy slope for an accreted beach). Using these values 

to calibrate the elliptic cycloidal slope algorithms in equations (22)-(24), the variation of beach 

slope with on/offshore position in response to the potential range of extremal wave height was 

calculated according to Figure 6.12. Generally, across the inner portion of the beach profile 

closest to the DDP well heads the beach slopes become flatter in winter and steeper in summer, 

while both types of seasonal profiles develop offshore bars offshore during higher extremal wave 

conditions. This response is consistent with the well- known response of sandy beaches to 

increasing levels of incident wave energy; whereby the exposed inner section of the beach profile 

(the bar-berm profile) erodes and flattens in slope during winter or periods of high waves, while 

outer submerged portion of the profile (the shore-rise profile) develops offshore sand bar 

formations. Review of the composite surveys in Figures 6.8-6.11 reveals that variations in the 

beach widths around the well heads between summer and winter profiles are on the order of 50 

ft. to150 ft. These relatively small range of seasonal variation in beach width indicates that 

Doheny State Beach is stable, as a consequence of being located at a sediment source, i.e. the 

San Juan Creek. The San Juan Creek is the second largest source of sediment for the Oceanside 

Littoral Cell and provides an average of 51,000 metric tons of beach grade sand to Doheny State 

Beach annually (Figure 6.13). This supply of new sediment provides adequate sediment cover 

for the beach to establish and maintain equilibrium profile adjustments throughout the most high 

energy El Nino winter/summer seasonal cycles. 

Variations in the beach widths and sediment cover with time are modeled in the LCM 

module of the Coastal Evolution Model (Figure 5.1) using time-stepped solutions to the sediment 

continuity equation (otherwise known as the sediment budget) applied to the boundary conditions 

of the coupled control cell mesh diagramed schematically in Figure 6.14. The sediment 

continuity equation is written (Jenkins, et al, 2007): 
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Figure 6.8: Beach profile surveys of Doheny Beach range lines adjacent to Well Heads A & B. Data from Coastal Environments, (2014). 
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Figure 6.9: Beach profile surveys of Doheny Beach range lines adjacent to Well Heads C & D. Data from Coastal Environments, (2014). 
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Figure 6.10: Winter beach profile surveys of Doheny Beach range lines adjacent to Well Heads D & E. Surveys due to the US Army Corps 

of Engineers. Data provided by Coastal Frontiers, (2014). 
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Figure 6.11: Summer beach profile surveys of Doheny Beach range lines adjacent to Well Heads D & E. Surveys due to the US Army Corps 

of Engineers. Data provided by Coastal Frontiers, (2014). 
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Figure 6.13.  Cumulative residual time series of sediment flux for the San Juan Creek calculated 

using a 56-year mean (1940-1995), from Inman and Jenkins (1999). 

 

 

In equation (25) q is the sediment volume per unit length of shoreline (m3/m) and dq/dt is the 

sediment volume flux (m3/m/day),   is the mass diffusivity, lV  is the longshore current, J(t) is 

the flux of new sediment from the San Juan Creek, and R(t) is the flux of sediment lost to sinks , 

in this case, the scour holes near the mouth of the San Juan Creek following river floods. The 

first term in (1) is the surf diffusion term while the second is the advective term due to the 

longshore current. For any given control cell along Doheny State Beach, equation (25) may be 

discretized in terms of the rate of change of “beach volume”,  , in time increment   t  ,  given 

by:  
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Sediment is supplied to the control cells in Figure 6.14 by the sediment yield from the rivers and 

beach nourishment, )(tJ  by the influx of sediment volume due to littoral drift from up-coast 

sources, inq  (beach-fill). Sediment is lost from the control cell due to the action of wave erosion  
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Figure 6.14: Computational approach for modeling changes in beach width and shoreline 

positon after Jenkins, et. al., (2007). 
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and expelled from the control cell by exiting littoral drift, outq . Here fluxes into the control cell 

(J(t)  and tqin /  ) are positive and fluxes out of the control cell,  

( tqout / ), are negative.   

 The beach and nearshore sand volume change, dq/dt, is related to the change in shoreline 

position, dX/dt, according to: 

 

                                      lZ
dt

dX

dt

d

dt

dV



                                                            (27) 

  

where                             chZZ  1                                                                             (28) 

 

Here, Z  is the height of the shoreline flux surface equal to the sum of the closure depth below 

mean sea level, hc, (equation 24), and the height of the berm crest, Z1, above mean sea level; and  

l  is the length of the shoreline flux surface.  Hence, beaches and the offshore bottom profile out 

to closure depth remain stable if a mass balance is maintained such that the flux terms on the 

right-hand side of equation (2) sum to zero; otherwise the shoreline will move during any time 

step increment as: 
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where is the mass diffusivity, V is the longshore drift , J is the flux of sediment from river 

sources, y is the alongshore length of the control cell, and Z1 is the maximum run-up elevation 

from Hunt’s Formula. River sediment yield, J, from is calculated from streamflow, Q, based on 

the power law formulation of that river’s sediment rating curve after Inman and Jenkins, (1999), 

or 
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where  ,  are empirically derived power law coefficients of the sediment rating curve from 

best fit (regression) analysis (Inman and Jenkins,1999). When San Juan Creek floods produce 

large episodic increases in J, a river delta is initially formed. Over time the delta will widen and 

reduce in amplitude under the influence of surf diffusion and advect (move) down-coast with the 

longshore drift, forming an accretion erosion wave (Figure 6.14a). The local sediment volume 

varies in response to the net change of the volume fluxes, between any given control cell and its 

neighbors, referred to as divergence of drift = qin - qout , see Figure 6.14b and 6.14c. The mass 

balance of the control cell responds to a non-zero divergence of drift with a compensating shift,

x , in the position of the equilibrium profile (Jenkins and Inman, 2006). This is equivalent to a 

net change in the beach entropy of the equilibrium state. The divergence of drift is given by the 
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continuity equation of volume flux, requiring that dq/dt is the net of advective and diffusive 

fluxes of sediment plus the influx of new sediment, J. The rate of change of volume flux through 

the control cell causes the equilibrium profile to shift in time according to (29), producing the net 

change in beach widths shown by the surveys in Figures 6.8 – 6.11. Changes in sea level also 

cause the shoreline to move (retreat) which are calculated in the LCM module of the Coastal 

Evolution Model using Bruun’s Rule, (Bruun, 1962, 1983): 
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Where SLR is the increment of sea level rise, and cX is the distance offshore to closure depth 

given by the elliptic cycloid formulation to the equilibrium profile (Jenkins and Inman, 2006) 

according to: 
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Because Bruuns Rule merely produces a self-similar landward shift to profile in response to sea 

level rise (with no change to the shape of the profile or to the elliptic cycloid parameters); sea 

level rise does not effect the intrinsic slope parameters of the profile on which the total run-up 

elevation depends. This response is based on an assumption that the beach has adequate sand 

volume and sediment cover to execute the profile shift required under Bruun’s Rule. This 

assumption appears to be well founded at Doheny State Beach due to the fact that it is 

continually re-nourished by the flux of new sediment from San Juan Creek, (J = 51,000 ton/yr). 

7.0 Wave Run-up and Overtopping Statistical Analysis: 

This section uses the data bases described in Section 6 to evaluate Steps-4 & 5 of a sea 

level rise/coastal hazards analysis as outlined in Section 2. We seek to quantify the probability of 

occurrences of extremal total water levels where the total water level (TWL) is the sum of the 

total run-up and the still water level (SWL). The total run-up, R, is a dynamic water level 

variation caused by wave shoaling and breaking, and is composed of three components: wave 

setup,  , dynamic wave setup, rms  ; and incident wave run-up, incR . We will begin in 

Section 7.1 by setting the still water level equal to present or future mean sea level, which will 

allow us to isolate the total runup as an independent dynamic process whose probability is 

uniquely determined by the extremal wave height curve in Figure 6.7. We will then solve for 

extremal total water levels (TWLmax) by admitting to probability of occurrences of still water 

levels higher than mean sea level; which results in a joint probability analysis of occurrence of 

extremal wave heights concurrent with extreme ocean water levels.    

7.1) Total Water Level Analysis for Constant Still Water Levels: Total water level is 

a multi-variant function determined by the combined effects of stationary processes (processes 

vary slowly in time) and dynamic processes (processes that vary rapidly with time). The still 
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water level component of the total water level is a relatively stationary process when compared 

to the total run-up component, where the latter varies rapidly in time at the frequency of surface 

gravity waves. At lowest order approximation, we can solve for the probability of recurrence of 

potential total water levels by assuming the stationary processes are fixed in time. By that 

approach, we adopt a common practice in coastal engineering by setting the still water level at 

mean sea level and then solve for the potential total water levels as a conditional probability 

using Bayes’ theorem: 

 

)(]([],[)( ,max MSLZPHRPZRPTWLP ijiTi •                          (33) 

 

Here, )(
', iji ZP is the annualized probability of ocean water levels reaching an elevation of iZ feet 

NAVD 88 from equations (3) and (4), where )(
', MSLZP iji   = 1, (cf. Figures 4.1, 4.6 & 4.7); 

)]([ THRP  is the annualized probability of total run-up from the sum of equations (6) and (11) 

based on the probability of extremal wave heights with return frequency of once every T years, 

THP T /1)(  , (cf. Figure 6.7). The total run-up calculations using extremal wave heights are 

based on the direct integration method (DIM) from Section 5.5 because the beach slopes at 

Doheny State Beach for both eroded (winter) and summer (accreted) conditions are always than 

12.5%. (Here beach slope,  DIMm , is taken as the average slope between the landward limit of 

wave run-up and the location offshore where the water depth is two times the depth at which the 

deep water significant wave height would be subject to depth-limited breaking, cf. Van der Meer, 

2002). Figures 6.8 – 6.12 show generally that average nearshore beach slopes at Doheney State 

Beach range from DIMm = 0.006 for eroded beach profiles, and steepen to DIMm = 0.10 for 

accreted beach profiles. One advantage of the approach taken by equation (25) is that it allows us 

to separate the individual dynamic components to the total water level solutions.  

 Figures 7.1-7.3 give the annualized probability of recurrence of total run-up and its 

components of static wave setup, dynamic wave setup, and the total oscillatory swash component 

based on the extremal wave analysis curve in Figure 6.7 as applied to equations (6)- (12). For 

each component of total wave runup, there are two sets of curves, representing eroded and 

accreted conditions at Doheny and Capistrano State Beaches. In all cases, the maximum water 

elevations are greater for the accreted beach conditions than for the eroded beach conditions. 

This is due to the fact that eroded beaches have flatter slopes in the bar-berm section of the 

profile where waves are breaking and producing run-up. Flatter beach slopes are intrinsically 

more dissipative, resulting in less residual energy after breaking to produce runup. Inspection of 

Figure 7.3 indicates that maximum run-up is 15.4 ft. for the accreted beach conditions and 13.1 

ft. for the eroded beach conditions, with a probability of recurrence of 0.04% (return period = 

2,500 yr). But the maximum wave run-up is based on a statistical projection from the Weibull 

Type III best fit to the extremal wave results from refraction/diffraction analysis in Figure 6.7. 

The highest wave that was recovered from the refraction analysis in 12 m of water depth was due 

to the100-year storm of 18, January, 1988 (Figure 6.4) with a significant wave height 0H  = 15.5 

ft. and a probability of recurrence of 1.0%.   The 1% runup up event in Figure 7.2 actually gives 

maximum total wave run-up of 11.88 ft. for the accreted beach conditions at Doheny Beach and 

9.98 ft. for the eroded beach conditions. At Capistrano Beach, shoaling wave heights are greater 

and maximum total wave run-up is 12.73 ft. for the accreted beach conditions and 10.83 ft. for 

the eroded beach conditions  

The annualized probability of recurrence of total water level is plotted in Figures 7.4 and 

7.5 at Doheny and Capistrano Beaches, respectively, under the stationary hypothesis for still  
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water level according to equation (33). Under this assumption (where still water level is fixed at 

present mean sea level), the maximum total water level at Doheny Beach is TWL = 17.98 ft. 

NAVD for the accreted beach conditions and TWL = 15.69 ft. NAVD for the eroded beach 

conditions. At Capistrano Beach (Figure 7.5), the maximum total water level is TWL = 18.83 ft. 

NAVD for the accreted beach conditions and TWL = 16.54 ft. NAVD for the eroded beach 

conditions. (Total water levels are higher at Capistrano Beach because shoaling waves during the 

100-year event are higher at that location, cf. Figure 6.4).  The total water level achieved under 

accreted beach conditions at present sea level exceeds the elevations of well heads A, B, C and 

G, which are located at iZ  == 17 ft. NAVD and iZ  == 17 ft. NAVD, respectively; but the 

probability of this occurring is only 0.04% (return period = 2,500 yr). Appendix-B of the 

California Coastal Commision Sea Level Rise Guidance Policy Guidance document (CCC, 

2015) provides no specific guidance on the redline frequency for flooding or inundation. In the 

absence of such guidance we will adopt Federal Emergency Management Agency (FEMA) 

standards for flooding frequency and set redline planning frequency at the 100 year event (1% 

probability of recurrence). Accordingly, Figures 7.4 & 7.5 have been annotated to highlight the 

1% total water level events which indicate is TWL(1%) = 14.42 ft. NAVD for the accreted beach 

conditions and TWL(1%) = 12.52 ft. NAVD for the eroded beach conditions at Doheny Beach. 

At Capistrano Beach. The 1% probability (100-yr event) yields TWL(1%) = 15.27 ft. NAVD for 

the accreted beach conditions and TWL(1%) = 13.37 ft. NAVD for the eroded beach conditions.. 

Consequently we conclude that all the beach front facilities for the Doheny Desalination Project 

(Figure 6.3a & b) are safe from flooding or inundation by extreme event waves under the 

stationary hypothesis for still water level at present mean sea level. 

We repeat the total water level analysis in Figures 7.6 and 7.7 for 2100 sea levels under 

the stationary hypothesis for still water level (where still water level is fixed at 2100 mean sea 

level for the low and high range projections). For the low-range 2100 sea level projections at 

Doheny Beach, (Figure 7.6), the 1% total water level events reach TWL(1%) = 18.02 ft. NAVD 

for the accreted beach conditions and TWL(1%) = 16.12  ft. NAVD for the eroded beach 

conditions; indicating that all the beach front facilities for the Doheny Desalination Project 

(Figure 6.3) are safe from flooding or inundation by extreme event waves if the beach is in an 

eroded winter condition. However, in the unlikely event that the 100 year storm occurs while the 

beach is still in a summer equilibrium condition (accreted beach), then Well Heads A-C will be 

overtopped by about 1 ft of excess runup, while Well Heads D and E would be partially wetted. 

At Capistrano Beach, the 1% total water level events at the low range projection for 2100 sea 

level, (Figure 7.7), reach TWL(1%) = 18.87 ft. NAVD for the accreted beach conditions and 

TWL(1%) = 16.97  ft. NAVD for the eroded beach conditions. While both well heads at 

Capistrano Beach would be safe from overtopping if Capistrano Beach were in an eroded winter 

state, Well Head G would be overtopped by about 0.87 ft. of runup if the beach remained in an 

accreted summer condition.   

For the high-range 2100 sea level projections, (Figures 7.8 and 7.9) the 1% total water 

level events will overtop all of the well sites. At Doheny Beach, (Figure 7.8), the 1% total water 

level events reach TWL(1%) = 21.52 ft. NAVD for the accreted beach conditions and TWL(1%) 

= 19.62 ft. NAVD for the eroded beach conditions, exceeding the elevations of all well sites 

regardless of beach erosion or accretion. Similarly, at Capistrano Beach (Figure 7.9), the 1% 

total water level events reach TWL(1%) = 22.37 ft. NAVD for the accreted beach conditions and 

TWL(1%) = 20.47 ft. NAVD for the eroded beach conditions, again exceeding the elevations of 

all well sites regardless of beach erosion or accretion.  
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7.2) Total Water Level Analysis for Extremal Still Water Levels: In this section we 

relax the stationary hypothesis for still water level and allow it to vary according to the 

hydroperiod functions for present and future sea levels in Figures 4.1, 4.6, and 4.7. This will 

provide an analysis of total water levels due to extreme waves concurrent with extreme ocean 

water levels (extremal TWL’s). The recurrence frequency (or return period) for these extremal 

TWL’s is given by the joint probability of occurrence of extremal wave heights concurrent with 

extreme ocean water levels, or: 

 

                                 )(]([],[)( ,max ijiTi ZPHRPZRPTWLP •                       (34) 

 

where TH  is the extremal significant wave height with return period of T years, and )(, iji ZP  is 

the annualized probability of ocean water levels  reaching an elevation of iZ feet NAVD 88 at 

or above mean sea level, as derived from the annualized hydroperiod function, equations (3) and 

(4). The results for return periods ],[/1 ir ZRPT  of extremal total water levels at present sea 

level are plotted in Figure 7.10 & 7.11 for Doheny and Capistrano Beaches, respectively, while 

those for 2100 sea levels are found in Figures 7.12 – 7.15. Comparing these results with the total 

water level results in Figures 7.4-7.9 (that were based on the stationary hypothesis for still water 

level) indicates that the joint probability analysis for extreme waves concurrent with extreme 

ocean water levels gives TWL’s that are about 0.5 ft. higher for the 1% recurrence event (100 year 

return period). For example the extremal TWL’s at present sea level at Doheny Beach in Figure 

7.10 give the TWL(100) = 13.1 ft for eroded conditions and TWL(100) = 14.8 ft. for accreted 

conditions at present sea levels. On the other hand, when SWL is set at present mean sea level per 

Section 7.1, as shown in Figure 7.4,  the 1% TWL = 12.5 ft for eroded conditions and 1% TWL = 

14.4 ft. for accreted conditions at present sea levels. Therefore, we adopt the extremal still water 

formulation per equation (34) as the redline analysis method for assessing Steps-4 & 5 of a sea 

level rise/coastal hazards analysis as outlined in Section 2. 

Inspection of Figures 7.10 & 7.11 indicates that all the beach front facilities for the 

Doheny Desalination Project (Figure 6.3) are safe from flooding or inundation by extreme event 

waves, even for event return periods as long as 500 yr, when extreme waves happen concurrently 

with extreme ocean water levels in an environment of present sea levels. However, once we 

admit to 2100 sea level rise projections, a number of the beach front facilities for the Doheny 

Desalination Project will suffer some flooding and overtopping to varying degrees. For the low-

range 2100 sea level projections, (Figures 7.12 &7.13) the three well sites at Doheny Beach on 

the north side of San Juan Creek (Well Heads A-C) and one of the wells at the Capistrano Beach 

site (Well Head G) will experience minor overtopping, even for a 1 year event if the beaches 

have been accreted by additional sands from water shed floods or still retain a built-out summer 

equilibrium beach profile, with overtopping rates of about Q (1yr) = 0.038 cfs per lineal ft. of 

shoreline, per equation (17). If a 100-yr total water level event occurs during the low-range 

projection of 2100 sea levels, then Figures 7.12 & 7.13 indicate that all of the well sites will be 

overtopped to varying degrees if the beaches remain in an accreted condition (i.e.,with elevated 

berms and steep beach slopes). Under these beach conditions, overtopping rates will range from 

a high of Q (100yr) = 0.094 cfs per lineal ft. of shoreline at Well Heads A- C on Doheny Beach, 

to a low of  Q (100yr) = 0.014 cfs/ft at Well Head H on Capistrano Beach, while overtopping 

rates at Well Heads D & E would be Q (100yr) = 0.027 cfs/ft at Doheny Beach and Q (100yr) = 

0.081 cfs/ft at Well Head G on Capistrano Beach.  Interestingly enough, none of the well heads 

would experience overtopping during a 100 year event when occurring during the low range 

2100 sea levels if the beach were eroded, which would be the most likely condition during a 100- 
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year event. Total water levels for eroded beach conditions are always less, because these beaches 

have flatter slopes and are more dissipative of wave set-up and run-up than the steeper accreted 

beaches.   

For the high-range 2100 sea level projections at Doheny Beach (Figure 7.14), the 100 

year total water level events reach TWL(100) = 21.9 ft. NAVD for the accreted beach conditions 

and TWL(100) = 20.2 ft. NAVD for the eroded beach conditions; while at Capistrano Beach, 

(Figure 7.15), TWL(100) = 22.7 ft. NAVD for the accreted beach conditions and TWL(100) = 

21.1 ft. NAVD for the eroded beach conditions. Consequently all beach front facilities for the 

Doheny Desalination Project would be vulnerable to flooding by the 100-year event if it were 

occur during 2100 high range sea level projections. The lowest lying well heads (Well Heads A-

C at Doheny Beach) would experience the highest overtopping rates, ranging from Q (100yr) = 

0.216 cfs/ft. to 0.331 cfs/ft. depending on the eroded or accreted condition of Doheny State 

Beach. According Table VI-5-6 in the Coastal Engineering Manual (USACE, 2006) overtopping 

rates of this order of magnitude are very dangerous for pedestrian and vehicle traffic, and may 

cause structural damage to adjacent buildings; but the well heads and pumps for the Doheny 

Desalination project will be protected by steel vault enclosures. The smallest overtopping rates 

during the 100-year event at the high range 2100 sea level projections will occur at the highest 

located well head (Well Head H) at the Capistrano Beach site where overtopping rates will range 

from Q  (100yr) = 0.142 cfs/ft. to 0.250 cfs/ft., with overtopping rates at Well Heads D & E on 

Doheny Beach ranging from Q (100yr) = 0.149 cfs/ft to 0.263cfs/ft and Q (100yr) = 0.209 cfs/ft 

to 0.318 cfs/ft at Well Head G on Capistrano Beach. While these overtopping rates are still 

dangerous to pedestrian and vehicle traffic, they are easily mitigated by the steel vault enclosures 

of the well heads and pumps being placed at Capistrano Beach. The results for total water levels 

and overtopping rates based on extremal still water levels analysis methods are summarized in 

Table 7.1 for the Doheny Beach well sites, and in Table 7.2 for the Capistrano Beach well sites. 
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Table 7.1:Doheny Beach Extremal Total Water Level (*TWL) and Overtopping Rates ( Q ) 

 Well Head-A 
Elevation =  

17 ft. NAVD 

Well Head-B 
Elevation =  

17 ft. NAVD 

Well Head-C 
Elevation =  

17 ft. NAVD 

Well Head-D 
Elevation =  

18 ft. NAVD 

Well Head-E 
Elevation =  

18 ft. NAVD 

  *TWL(1) 
Present Sea Level 

(eroded/accreted) 

 

8.7/10.5 

ft. NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

8.7/10.5ft. 

NAVD 

status = dry 

  * Q (1) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1) 
2100 Sea Level Low 

Range Projection 
(eroded/accreted) 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

12.3/14.1 

ft. NAVD 

status = dry 

* Q (1) 

2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1) 
2100 Sea Level 

High Range 

Projection 
(eroded/accreted) 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach  

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = flooded 

accreted beach 

15.8/17.6 

ft. NAVD 

status = dry 

15.8/17.6 

ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level 

High Range 
Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.038 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

  **TWL(100) 
Present Sea Level 

(eroded/accreted) 
 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

13.1/14.8 

ft. NAVD 

status = dry 

  ** Q (100) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low 

Range Projection 

(eroded/accreted) 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4 

ft. NAVD 

status = flooded 

accreted beach 

16.7/18.4  

ft. NAVD 

status = flooded 

accreted beach 

**Q (100)  

2100 Sea Level Low 

Range Projection 
(eroded/accreted) 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.094 

cfs/ft. 

0.0/0.027 

cfs/ft. 

0.0/0.027 

cfs/ft. 

**TWL(100) 
@  

2100 Sea Level 

High Range 
Projection 

(eroded/accreted) 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded 

20.2/21.9 

ft. NAVD 

status = flooded  

20.2/21.9 

ft. NAVD 

status = flooded 

** Q (100) 

2100 Sea Level 
High Range 

Projection 

(eroded/accreted) 

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.216/0.331 

cfs/ft. 

0.149/0.263 

cfs/ft. 

0.149/0.263 

cfs/ft. 

 *Evaluated for the 1-yr return period;  ** Evaluated for the 100-yr return period 
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Table 7.2: Capistrano Beach Extremal Total Water Level (TWL) and Overtopping Rates ( Q ) 

Well Head-G 
Elevation = 18 ft. NAVD 

Well Head-H 
Elevation = 19 ft. NAVD 

*TWL(1)
Present Sea Level 

(eroded/accreted) 

9.7/11.5 ft. NAVD 

status = dry 
9.7/11.5 ft. NAVD 

status = dry 

* Q (1)
Present Sea Level 
(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

13.3/15.1 ft. NAVD 

status = dry 

13.3/15.1 ft. NAVD 

status = dry 

* Q (1)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

*TWL(1)
2100 Sea Level High Range Projection 

(eroded/accreted) 

16.8/18.6 ft. NAVD 

status = flooded accreted beach 

16.8/18.6 ft. NAVD 

status = dry 

* Q (1) 
2100 Sea Level High Range Projection 

(eroded/accreted) 

0.0/0.038 

cfs/ft. 

0.0/0.00 

cfs/ft. 

**TWL(100) 
Present Sea Level 

(eroded/accreted) 

14.0/15.6 ft. NAVD 

status = dry 
14.0/15.6 ft. NAVD 

status = dry 

** Q (100) 

Present Sea Level 

(eroded/accreted) 

0.0/0.0 

cfs/ft. 

0.0/0.0 

cfs/ft. 

**TWL(100) 
2100 Sea Level Low Range Projection 

(eroded/accreted) 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

17.6/19.2 ft. NAVD 

status = flooded accreted beach 

** Q (100)
2100 Sea Level Low Range Projection 

(eroded/accreted) 

0.0/0.081 

cfs/ft. 

0.0/0.014 

cfs/ft. 

**TWL(100) 
@ 

2100 Sea Level High Range Projection 

(eroded/accreted) 

21.1/22.7 ft. NAVD 

status = flooded 

21.1/22.7 ft. NAVD 

status = flooded 

** Q (100)
2100 Sea Level High Range Projection 

(eroded/accreted)

0.209/0.318 

cfs/ft. 

0.142/0.250 

cfs/ft. 

*Evaluated for the 1-yr return period

** Evaluated for the 100-yr return period
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8.0 Tsunami Run-up and Overtopping Analysis:  

 

Tsunami induced erosion, runup, and inundation were analyzed for the Doheny State 

Beach bottom profiles (Figures 6.8- 6.12) and shore-side facilities associated with the Doheny 

Desalination Project for present and future sea levels according to low and high range sea level 

rise predictions as shown in Figure 3.1. Because of the uncertainty of the probability of 

occurrence of such a tsunami event, and the absense of specific guidance on the redline 

frequency for flooding considerations in the California Coastal Commision Sea Level Rise 

Guidance Policy Guidance document (CCC, 2018), we will carry forward the total water level 

analysis based on the stationary still water level hypothesis; whereby the still water level in the 

shoaling and runup equations is fixed at whatever mean sea level is for each sea level rise 

scenario. 

  The tsunami event scenario is based on a 2m high solitary wave approaching Doheny 

Beach from 165 degrees true, as could be anticipated for a catastrophic tsunami event arising 

from a major landside on the east side of San Clemente Island. The local refraction/diffraction 

pattern from the solitary wave is calculated in Figure 8.1 for present mean sea level. Inspection 

of Figure 8.1 reveals the tsunami wave height begins to increase at 50 m of water depth due to 

shoaling and reaches 6m of height before breaking along the shores of Doheny Beach. Because 

the tsunami wave begins shoaling in much deeper water than typical storm-induced waves, it 

causes seabed scour and erosion to occur out to very deep water depths. Therefore all run-up and 

total water level solutions are based eroded beach profile conditions. The critical mass thickness 

computed by the CEM in Figure 8.2 for this tsunami shoaling scenario reveals that seabed 

erosion occurs offshore to depths of  -124 to -137 ft. MSL; and the volume of eroded sediment 

can be as high as 1,827 m3 per meter of shoreline. Figure 8.2 also shows that a tsunami of this 

magnitude is capable of eroding as much as 4 ft to 6 ft of seabed offshore, to depths of -120 to -

130 ft. MSL, and could erode as much as 12 ft . of beach sediment cover in a single tsunami 

wave breaking event.  

Tsunami runup and TWL inundation calculations in Tables 8.1 & 8.2 also indicate that all 

of the shore facilities of the Doheny Desalination Project are above tsunami inundation levels at 

present sea level. However, all of the well heads at both Doheny and Capistrano Beaches would 

suffer some degree of tsunami overtopping if concurrent with 2100 sea levels, and the 

overtopping rates could be quite severe, especially for the high 210 sea level rise projections. At 

the low range of 2100 sea level projections, total water levels would reach TWL = 18.82 ft. 

NAVD at Doheny Beach and TWL = 18.83 ft. NAVD at Capistrano Beach. Well Heads A-C at 

Doheny Beach would experience the highest overtopping surges of Q= 1.142 cfs/ft while Well 

Head G at Capistrano Beach would remain high and dry. However, if the tsunami occurred atop 

the high range sea level rise projections for year 2100, then total water levels would reach TWL = 

22.31 ft. NAVD at Doheny Beach and TWL = 22.4 ft. NAVD at Capistrano Beach, sufficient to 

overtop all the well sites of the Doheny Desalination Project. In this case the tsunami surge could 

produce very high, although short-lived, overtopping rates reaching a maximum of Q= 5.691 

cfs/ft at Well Heads A-C on Doheny Beach and a minimum of Q= 2.916 cfs/ft at Well Head H 

on Capistrano Beach. Undoubtedly, the steel vault enclosures of the well heads can be designed 

to withstand these high surge rates, but particular attention should be given to the foundations of 

the vaults to assure the foundations have adequate depth to prevent undercutting by scour. These 

findings are consistent with the FEMA tsunami flood map which show that all of the Doheny 

Beach/San Juan Creek corridor extending several miles inland will be inundated by a shoaling 

tsunami solitary wave.  
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Figure 8.1: High resolution refraction/diffraction computation for a 2m high solitary tsunami 

wave approaching Doheny Beach from 165 degrees true. 
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Figure 8.2: Thickness of critical mass envelope at historic survey ranges Doheny Beach, 

calculated by the calibrated CEM sediment budget based a 2m high solitary tsunami wave 

approaching Doheny Beach from 165 degrees true. Closure depth = -124 to -137 ft. MSL; critical 

mass volume = 1,827 m3 per meter of shoreline. 
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Table 8.1: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Doheny Beach Site 

Well Head-A 
Elevation = 

17 ft. NAVD 

Well Head-B 
Elevation = 

17 ft. NAVD 

Well Head-C 
Elevation = 

17 ft. NAVD 

Well Head-D 
Elevation = 

18 ft. NAVD 

Well Head-E 
Elevation = 18 

ft. NAVD 

TWL 
Present Sea Level 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

15.22 

ft. NAVD 

status = dry 

Q
Present Sea Level 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

0.0 

cfs/ft. 

TWL 
2100 Sea Level 

Low Range 
Projection 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

18.82 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

Low Range 

Projection 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

1.142 

cfs/ft. 

0.345 

cfs/ft. 

0.345 

cfs/ft. 

TWL 
@  

2100 Sea Level 

High Range 

Projection 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

22.31 

ft. NAVD 

status = flooded 

Q
2100 Sea Level 

High Range 
Projection 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

5.691 

cfs/ft. 

4.162 

cfs/ft. 

4.162 

cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Doheny State Beach from

165 degrees true
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Table ES-2b: Tsunami Total Water Level (TWL) and Overtopping Rates ( Q ) Analysis at the 

Capistrano Beach Site 

Well Head-G 
Elevation = 18 ft. NAVD 

eroded/accreted 

Well Head-H 
Elevation = 19 ft. NAVD 

eroded/accreted 

*TWL
Present Sea Level 

(eroded) 

15.3 ft. NAVD 

status = dry 

15.3 ft. NAVD 

status = dry 

* Q
Present Sea Level 

(eroded) 

0.0/0.0 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level Low 

Range Projection 

(eroded) 

18.83 ft. NAVD 

status = flooded 

18.83 ft. NAVD 

status = dry 

*Q
2100 Sea Level Low 

Range Projection 

(eroded) 

0.352 cfs/ft. 0.0/0.0 cfs/ft. 

*TWL
2100 Sea Level 

High Range 

Projection 

(eroded) 

22.4 ft. NAVD 

status = flooded 

22.4 ft. NAVD 

status = flooded 

*Q
2100 Sea Level 

High Range 

Projection 
(eroded)

4.293 cfs/ft. 2.916 cfs/ft. 

*Evaluated for 2m high tsunami deep water wave height approaching Capistrano Beach from

165 degrees true.
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9) Summary and Conclusions:

This 2019 study, prepared in response to comments for the Final EIR, provides further 
analysis to amplify the Coastal Hazards Analysis prepared in 2017 for the Draft EIR of the 
Doheny Desalination Project. That earlier work is being amplified herein in response to a revision 

of the California Coastal Commission Sea Level Rise Policy Guidance document that was 

originally released in August 2015, (CCC, 2015), but has been updated in July 2018 with new sea 
level rise projections. In addition, there have been minor adjustments in the locations of a number 
of the well heads and pump stations being proposed for the Doheny Desalination Project. The 
following study accounts for these intervening changes in policy guidance and minor 
modifications to the project description.    

The primary analysis tool used in this study is the Coastal Evolution Model (CEM) 

developed at the Scripps Institution of Oceanography was used to evaluate Appendix-B 
requirements of the California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2015) for a sea level rise/coastal hazards analysis of the Doheny Desalination Project 

(DDP). The Coastal Evolution Model is public domain and available from the University of 

California Digital Library at: http://repositories.cdlib.org/sio/techreport/58/. The Coastal 

Evolution Model employs algorithms consistent with the U.S. Army Corps of Engineers Coastal 

Engineering Manual, (USACE, 2006), but employs the latest generation equilibrium beach 

profile algorithms from Jenkins and Inman (2006) that provide 3-dimensional predictive and 

mapping capability of the wave run-up field, beach erosion and shoreline recession under the 

effects of wave climate variability, climate cycles and sea level rise. The CEM input files were 

populated with National Ocean Survey digital bathymetry in the offshore domain; beach profiles 

sediment grain size measurements by the U.S. Army Corps of Engineers, Coastal Environments 
and Coastal Frontiers; long-term wave data from the Coastal Data Information Program; long-

term ocean water level measurements by the National Oceanic and Atmospheric Administration; 
and stream flow and sediment flux for the San Juan Creek from the United States Geological 

Survey and the Federal Emergency Management Agency. Sea level rise projections used in this 

study were based on the best fit equation from Appendix-B of the California Coastal Commission 

Sea Level Rise Policy Guidance document for a 50 year project planning horizon 
(year 2070) and for a critical infrastructure planning horizon (year 2100). Critical project 

infrastructure subject to potential flooding by extreme event waves or tsunami concurrent with 

extreme ocean water levels and sea level rise are placed at two sites, namely Doheny State Beach 

and Capistrano State Beach. At the Doheny Beach site, five potential locations are being 
evaluated for vaulted well heads with submersible pumps, including :  Well Head A, elevation 17

ft. NAVD, at  33°27'44.38"N, 117°41'16.32"W; Well Head B, elevation 17 ft. NAVD, at  33°

27'45.07"N, 117°41'10.30"W; Well Head C, elevation 17 ft. NAVD at  33°27'45.12"N, 117°

41'6.62"W; Well Head D, at elevation 18 ft. NAVD at 33°27'44.48"N, 117°40'55.30"W; and Well 

Head E, at elevation 18 ft. NAVD at 33°27'42.45"N, 117°40'47.33"W. Two additional vaulted 

well heads with submersible pumps are being evaluated at the Capistrano Beach site, which 

includes: Well Head G, at elevation 18 ft. NAVD at 33°27'14.94"N, 117°39'59.91"W; and Well 

Head H, at elevation 19 ft. NAVD at 33°27'13.17"N, 117°39'57.15"W. 

This study is based on sea level rise projections appearing in Appendix-G, Table G-11, of 

the recently updated California Coastal Commission Sea Level Rise Policy Guidance document 
(CCC, 2018). This document provides no specific guidance on the redline frequency for flooding 

or inundation. In the absence of such guidance we have adopted Federal Emergency Management 

Agency standards for flooding frequency and set redline planning frequency at the 100 year event 

(1% probability of recurrence). The 100 year wave event was the two day storm of 17-18 January, 

1988, which produced deep water significant wave heights off Doheny State Beach reaching 15.5 

ft., approaching the beach from 2700 with 14 second significant wave periods. 
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Q

Q

Q

An analysis of extremal total water levels, (TWL’s), based on the occurrence of extreme waves 

concurrent with extreme ocean water levels at present and at year 2100 sea levels, is summarized 

in Table 7.1 for structures at the Doheny Beach site and Table 7.2 for the Capistrano Beach site. 

Inspection of Table 7.1 & 7.2 reveals that all the beach front well sites for the Doheny 

Desalination Project are safe from flooding or inundation at present sea levels by extreme event 

waves concurrent with extreme ocean water levels for event return periods between 1 yr. and 

100 yr. However, once we admit to 2100 sea level rise projections, a number of the beach front 

facilities for the Doheny Desalination Project will suffer some flooding and overtopping to 

varying degrees. 

For the low-range 2100 sea level projections, the three well sites on the north side of San 

Juan Creek (Well Heads A-C) and one of the wells at the Capistrano Beach site (Well Head G) 

will experience minor overtopping, even for a 1 year event if the beaches have been accreted by 

additional sands from water shed floods or still retain a built-out summer equilibrium beach 

profile, with overtopping rates of about (1yr) = 0.038 cfs per lineal ft. of shoreline. However, 

if a 100-yr total water level event occurs during the low-range projection of 2100 sea levels, then 

all of the well sites will be overtopped to varying degrees if the beaches remain in an accreted 

condition with elevated berms and steep beach slopes. Under these beach conditions, 

overtopping rates will range from a high of (100yr) = 0.094 cfs per lineal ft. of shoreline at 

Well Heads A- C, to a low of  (100yr) = 0.014 cfs/ft at Well Head H. Interestingly enough, 

none of the well heads would experience overtopping during a 100 year event when occurring 

during the low range 2100 sea levels if the beach were eroded, which would be the most likely 

condition during a 100-year event. Total water levels for eroded beach conditions are always 

less, because these beaches have flatter slopes and are more dissipative of wave set-up and run-

up than the steeper accreted beaches.   

For the high-range 2100 sea level projections, Table 7.1 indicates the 100 year total water 

level events at the Doheny Beach site reach TWL(100) = 21.9 ft. NAVD for the steeply sloping 

accreted beach conditions and TWL(100) = 20.2 ft. NAVD for the eroded beach conditions. At 

the Capistrano Beach site, shoaling wave heights are higher and total water levels for a 100 year 

event superimposed on the high range projections for 2100 sea levels produce total water levels 

reaching TWL(100) = 22.7 ft. NAVD for the steeply sloping accreted beach conditions and 

TWL(100) = 21.1 ft. NAVD for the eroded beach conditions. Consequently, all beach front well 

heads for the Doheny Desalination Project will be overtopped and flooded when extreme waves 

happen concurrently with extreme ocean water levels that are superimposed on the high range of 

2100 sea levels. The lowest lying well heads (Well Heads A-C) would experience the highest 

overtopping rates, ranging from Q (100yr) = 0.216 cfs/ft. to 0.331 cfs/ft. depending on the 

eroded or accreted condition of Doheny State Beach. According Table VI-5-6 in the Coastal 

Engineering Manual (USACE, 2006) overtopping rates of this order of magnitude are very 

dangerous for pedestrian and vehicle traffic, and may cause structural damage to adjacent 

buildings, but the well heads and pumps for the Doheny Desalination project will be protected by 

steel vault enclosures. The smallest overtopping rates during the 100-year event at the high 

range2100 sea level projections will occur at the highest located well head (Well Head H) at the 

Capistrano Beach site where overtopping rates will range from Q (100yr) = 0.142 cfs/ft. to 

0.250 cfs/ft. While these overtopping rates are still dangerous to pedestrian and vehicle traffic, 

they are easily mitigated by the steel vault enclosures of the well heads and pumps being placed 

at Capistrano Beach. 

Tsunami induced erosion, runup, and inundation were analyzed for the Doheny and 

Capistrano State Beaches and shore-side facilities associated with the Doheny Desalination 

Project for present and future sea levels according to low and high range sea level rise 
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predictions. The analysis was based on numerical refraction/diffraction codes for a shoaling 

solitary wave. The tsunami event scenario is based on a 2m high solitary wave approaching 

Doheny Beach from 165 degrees true, as could be anticipated for a catastrophic tsunami event 

arising from a major landside on the east side of San Clemente Island. The local 

refraction/diffraction pattern from the solitary wave reveals the tsunami wave height begins to 

increase at 50 m of water depth due to shoaling, and reaches 6m of height before breaking along 

the shores of Doheny and Capistrano Beaches. Because the tsunami wave begins shoaling in 

much deeper water than typical storm-induced waves, it causes seabed scour and erosion to 

occur out to very deep-water depths. Therefore, all run-up and total water level solutions are 

based eroded beach profile conditions.  

Tsunami TWL inundation calculations are summarized Table 8.1 for the Doheny Beach 

site, and Table 8.2 for the Capistrano Beach site. These tables indicate that all of the shore 

facilities of the Doheny Desalination Project are above tsunami inundation levels at present sea 

level. However, all of the well heads at both Doheny and Capistrano Beaches would suffer some 

degree of tsunami overtopping if concurrent with 2100 sea levels, and the overtopping rates 

could be quite severe, especially for the high 210 sea level rise projections. At the low range of 

2100 sea level projections, total water levels would reach TWL = 18.82 ft. NAVD at Doheny 

Beach and TWL = 18.83 ft. NAVD at Capistrano Beach. Well Heads A-C at Doheny Beach 

would experience the highest overtopping surges of Q= 1.142 cfs/ft while Well Head G at 

Capistrano Beach would remain high and dry. However, if the tsunami occurred atop the high 

range sea level rise projections for year 2100, then total water levels would reach TWL = 22.31 

ft. NAVD at Doheny Beach and TWL = 22.4 ft. NAVD at Capistrano Beach, sufficient to overtop 

all the well sites of the Doheny Desalination project. In this case the tsunami surge could 

produce very high, although short-lived, overtopping rates reaching a maximum of Q= 5.691 

cfs/ft at Well Heads A-C on Doheny Beach and a minimum of Q= 2.916 cfs/ft at Well Head H 

on Capistrano Beach. Undoubtedly, the steel vault enclosures of the well heads can be designed 

to withstand these high surge rates, but particular attention should be given to the foundations of 

the vaults to assure those foundations have adequate depth to prevent undercutting by scour. 

These findings are consistent with the FEMA tsunami flood map which show that all of the 

Doheny Beach/San Juan Creek corridor extending several miles inland will be inundated by a 

shoaling tsunami solitary wave. 
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Appendix-A: Refraction/Diffraction Plots for Extreme Event Waves: 
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The 100 year (1%) Storm, Day-1 
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The 100 year (1%) Storm, Day-2 
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Item Description Unit Quantity 
(GHD)

Unit Price Item Total

A LS 1 $161,900 $161,900

$161,900

B 
1 Clearing & Grubbing LS 1 $20,000 $20,000
2 Grading and Excavation LS 1 $60,000 $60,000
3 Earthwork (imported) CY 63100 $25 $1,577,500
4 Remove Existing Storm Drain Inlet EA 1 $1,400 $1,400
5 Cap Existing Manhole EA 1 $1,200 $1,200
6 Install Junction Structure (W6' x L6' x H20') LS 1 $30,000 $30,000
7 Shoring Equipment (6 weeks) LS 1 $1,800 $1,800
8 Miscellaneous Site Work LS 1 $50,000 $50,000

$1,741,900

C
1 Construct Stormwater Detention Basin ( 0.5 acres X 2' deep) LS 1 $87,000 $87,000
2 Miscellaneous Basin Work LS 1 $20,000 $20,000

$107,000

$2,010,800
$301,620

$2,312,420

$2,312,420

Detention Basin

Subtotal Construction Cost B

Subtotal Construction Cost C

1. Mobilization and demobilization is estimated to be 7% of construction cost.
Note:

Grand Total

Subtotal Construction Cost (A+B+C)

Total Construction Cost (A+B+C)
15% Contingency

Doheny Desalination Project Cost Estimates

Alternative 1

Site Improvements

Subtotal Construction Cost A

Mobilization & Demobilization 
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Item Description Unit Quantity 
(GHD)

Unit Price Item Total

A LS 1 $264,500 $264,500

$264,500

B 
1 Clearing & Grubbing LS 1 $20,000 $20,000
2 Grading and Excavation LS 1 $120,000 $120,000
3 Earthwork (imported) CY 27100 $25 $677,500
4 Demolish Existing Channel Wall with Footing LF 255 $600 $153,000
6 Miscellaneous Site Work LS 1 $50,000 $50,000

$1,020,500

C
1 Furnish and Install Sheet Piles LF 500 $4,000 $2,000,000

$2,000,000

$3,285,000
$492,750

$3,777,750

$3,777,750

Subtotal Construction Cost B

1. Mobilization and demobilization is estimated to be 7% of construction cost.
Note:

Grand Total

Site Improvements 

Subtotal Construction Cost A

Mobilization & Demobilization 

Doheny Desalination Project Cost Estimates

Alternative 2

Sheet Pile Wall

Subtotal Construction Cost (A+B+C)
15% Contingency

Total Construction Cost (A+B+C)

Subtotal Construction Cost C
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Item Description Unit Quantity 
(GHD)

Unit Price Item Total

A LS 1 $277,500 $277,500

$277,500

B 
1 Clearing & Grubbing LS 1 $20,000 $20,000
2 Grading and Excavation LS 1 $120,000 $120,000
3 Earthwork (imported) CY 27100 $25 $677,500
4 Remove Existing Storm Drain Inlet EA 1 $1,400 $1,400
5 Cap Existing Manhole EA 1 $1,200 $1,200
6 Install Junction Structure (W6' x L6' x H20') LS 1 $30,000 $30,000
7 Shoring Equipment(6 weeks) LS 1 $1,800 $1,800
8 Demolish Existing Channel Wall with Footing LF 255 $600 $153,000
9 Gravel Bag Berm LF 1050 $5 $5,250
11 Miscellaneous Site Work LS 1 $50,000 $50,000

$1,060,150

C
1 Construct Stormwater Detention Basin ( 0.5 acres X 2' deep) LS 1 $87,000 $87,000
2 Miscellaneous Basin Work LS 1 $20,000 $20,000

$107,000

D
1 Furnish and Install Sheet Piles LF 500 $4,000 $2,000,000

$2,000,000

$3,444,650
$516,698

$3,961,348

$3,961,348

Sheet Pile Wall

1. Mobilization and demobilization is estimated to be 7% of construction cost.
Note:

Grand Total

Subtotal Construction Cost C

Doheny Desalination Project Cost Estimates

Alternative 3

Subtotal Construction Cost B

Site Improvements 

Subtotal Construction Cost A

Subtotal Construction Cost (A+B+C+D)
15% Contingency

Total Construction Cost (A+B+C+D)

Detention Basin

Subtotal Construction Cost C

Mobilization & Demobilization 
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APPENDIX 4.2.5 

MARINE BIOLOGY TECHNICAL MEMOS 
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APPENDIX 4.2.5.1 
 

DIFFUSER ENTRAINMENT MEMO FOR FINAL EIR 
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6 March 2019 

Mark Donovan, PE 

GHD 

Desalination Program Manager 

320 Goddard Way, Suite 200 

Irvine CA 92618  

mark.donovan@ghd.com 

Re: Review of Plumes 18b Modeling Deleterious Diffuser Entrainment 

Doheny Desalination Project 

Hello Mark: 

I reviewed the Plumes 18b report (Jenkins 2019) for the South Coast Water District 
Doheny Desalination Plant (DDP) and the following are my thoughts. 

The results presented in Jenkins Table 3 (buoyant discharge scenarios) and Table 5 (non-

buoyant discharge scenarios) include: depth of maximum plume rise, distance to 

maximum plume rise, volume of water with deleterious entrainment (entrainment 

mortality), the incremental change in the volume compared to baseline, diameter of 

the zone of initial dilution (ZID), and the incremental change in ZID diameter. 

The buoyant discharge scenarios (Jenkins Table 3) all result in reduced entrainment 

mortality and smaller ZIDs. Therefore, Jenkins posits that "no mitigation should 

be required for DDP (Doheny Desalination Plant) operational scenarios that result 

in buoyant combined discharges with SOCWA wastewater." 

Table 1. Modeling Summary (note both feet and meters are reported) 

Distance to 

maximum 

rise (ft) 

Deleterious 

entrainment 

volume at 

maximum 

rise (mgd) 

Incremental 

reduction in 

diffuser 

entrainment 

(mgd) 

ZID 

diameter (m) 

Incremental 

reduction in 

ZID 

diameter (m) 

Buoyant 

scenarios 

48.5–68.9 1,702–6,992 33–1,615 63–196 5–188 

Non-

buoyant 

scenarios 

<1–20.1 67–729 N/A N/A N/A 
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The non-buoyant discharge scenarios (Jenkins Table 5) result in entrainment mortality 

volumes that range from 67 to 729 million gallons per day (mgd). These volumes "are to 

be throughput to the ETM/APF (Empirical Transport Model/Area Production Foregone) 

calculus to compute the mitigation scaling for DDP diffuser turbulent impact". 

For simplicity, I'll refer to the "volume of deleterious entrainment" as "TM (turbulence 

mortality) volume". The volumes calculated above are high relative to the actual discharge 

volumes at the outfall. For example, the baseline discharge of 8 mgd of wastewater results 

in TM volume at maximum rise of 3,004 mgd, or 376 times the discharge rate. For 

comparison, when San Onofre Nuclear Generating Station was operational, each unit 

discharged approximately 1,200 mgd of cooling water (2,400 mgd total for Units 2 and 3). 

If ETM/APF is the required approach, the required denominator for proportional 

entrainment is the source water volume. The APF estimates that we presented in the Draft 

EIR (Appendix 10.4.1) were based on an estimated source water with dimensions 2 km 

cross-shore, 25.9 km longshore, and 20 m deep. The longshore distance was based on a 

current speed of 6 cm/sec. The total source water volume was estimated at approximately 

54,779 x 106 gallons. 

The ETM/APF approach has been used for power plants and desalination facilities, and the 

focus has been fish eggs and larvae, and target meroplankton such as crabs, squid, and 

spiny lobster. We have not sampled plankton in the nearshore waters of Dana Point, but 

performed a year-long plankton study off San Onofre in 2006-7 (MBC 2007). The most 

abundant fish larvae during studies at San Onofre were Northern Anchovy (Engraulis 

mordax), unidentified anchovies (Engraulidae), Queenfish (Seriphus politus), and clinid 

kelpfish (Gibbonsia spp). The most abundant fish eggs were Engraulid eggs, unidentified 

fish eggs, and Sciaenid/Paralichthyid/Labrid eggs. The table below summarizes known egg 

sizes and hatching lengths for relevant taxa (from Moser 1996), and the percent 

contribution of each taxon to the egg/larval total in entrainment samples (MBC 2007). 

Table 2. Sizes of fish eggs and larvae, and contribution to totals off San Onofre. 

Species Egg diameter 

(mm) 

% 

contribution 

to egg total 

Hatch length 

(mm) 

% 

contribution 

to larvae total 

Northern 

Anchovy 

1.23–1.55* 

42.8† 

2.5–3.0 38.5 

Deepbody 

Anchovy 

0.6–0.9 1.5–2.5 20.3†† 

Queenfish 0.73–0.78 1.3‡ ~1.6 5.9 

Spotted Kelpfish 4.5 5.8‡‡ 

Giant Kelpfish 1.2–1.4 5.1–6.2 0.6 
* Eggs of N. Anchovy are elongate. These are the lengths in the longest dimension.

† Engraulid eggs include N. Anchovy (E. mordax) and Deepbody Anchovy (A. compressa).
†† Engraulid larvae (unidentifiable to species).

‡ Sciaenid eggs (unidentifiable to species).

‡‡ Gibbonsia spp larvae (unidentifiable to species).
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In the case of the DDP, it is assumed that TM is limited to organisms <1 mm in size, which 

would exclude fish larvae and some fish eggs. 

This preliminary analysis uses the same assumptions described above, but depth is now 

considered to be 31 m (centered on the diffuser section). Because the focus is now on 

organisms <1 mm, we are now analyzing zooplankton instead of fish eggs and larvae (we 

assume phytoplankton are not of concern). Zooplankton are distributed throughout the 

water column and migrate vertically to various degrees (Mullin 1986). Zooplankton can be 

divided into microzooplankton (smaller than ~300 m) and macrozooplankton (larger than 

~300 m). Microzooplankton feed on particulate organic sources, and consist of 

protozoans and juvenile stages of metazoan plankton, such as copepod nauplii and early 

copepodites (Dawson and Pieper 1993). Macrozooplankton include organisms such as 

gelatinous zooplankton, chaetognaths, copepods, cladocerans, and ostracods. 

Figure 1. Mean cross-shore abundance profiles of nine zooplankton taxa off San 

Onofre, 1976 to 1980. From Barnett and Jahn (1987). 

As mentioned earlier, the buoyant discharge scenarios all result in smaller TM volumes. 

The following estimates were calculated for the non-buoyant discharge scenarios, and are 

based on a source water volume of 87,235 x 106 gallons and a larval duration of one day. 

Note that these are not based on any empirical biological data, and we have no data to 

characterize spatial or temporal patterns of zooplankton abundance in the immediate 

project area. This data will ultimately be required for preparation of the Marine Life 

Mortality Report (per the Ocean Plan, III.M.2.e.1.a [Marine Life Mortality Report]). 

4/9/2024 Board Meeting 8-5 Attachment 2, Page 1535 of 1710



4 

Table 3. Probability of Mortality (PM) and Area Production Foregone (APF) 

Estimates for DDP based on TM volumes from Jenkins (2019) and a larval duration 

of one day. The PM  and APF estimates were calculated using the TM volume at the 

bottom hit of the plume, which was larger than the maximum rise volume for both 

scenarios. 

Non-

buoyant 

Scenario 

Wastewater 

+ brine

discharge 

rates (mgd) 

TM volume 

(mgd) at 

maximum 

rise of 

plume 

TM 

Volume 

(mgd) at 

bottom hit 

of plume 

Probability 

of Mortality 

(PM) 

Area 

Production 

Foregone 

(acres) 

1 0 + 3 78.09 120.78    0.00138 3.54 

3 0 + 5 95.4 189.7    0.00217 5.57 

Potential effects to zooplankton from entrainment in power plants and desalination 

facilities have not been analyzed in recent studies in southern California. The California 

Energy Commission published several reports that attempted to summarize standard 

collection and analysis methods for power plant entrainment studies. The report Assessing 

Power Plant Cooling Water Intake System Entrainment Impacts, Steinbeck et al (2007) 

determined: 

"Entrainment affects all types of planktonic organisms, but most studies do not assess 

holoplankton (phytoplankton and zooplankton that are planktonic for their entire life) 

because their broad geographic distributions and short generation times reduce the effects 

of entrainment on their populations. In contrast, the potential for localized effects on 

certain fish populations is much greater, especially for power plants located in riverine or 

estuarine areas where a large percentage of the local population may be at risk of 

entrainment (Barnthouse et al. 1988, Barnthouse 2000). Although the potential for similar 

effects exists for certain invertebrate meroplankton (for example, crab and clam larvae), 

taxonomy of early larval stages of many invertebrates is not sufficiently advanced to allow 

for assessments at the species level." 

EPRI (2007) summarized analysis of plankton for the SWRCB as follows: 

"The entrainment performance standard for entrainment reduction in the EPA Rule focuses 

on addressing impacts to fish and shellfish rather than lower tropic levels such as 

phytoplankton and zooplankton. There are several reasons why there is a low potential for 

impacts to phytoplankton and zooplankton and why it made sense for EPA to focus on 

effects on fish and shellfish. EPA recognized the low vulnerability of phytoplankton and 

zooplankton in its 1977 draft §316(b) guidance (USEPA 1977). The reasons include the 

following: 

• The extremely short generation times—on the order of a few hours to a few days

for phytoplankton and a few days to a few weeks for zooplankton;
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• Both phytoplankton and zooplankton have the capability to reproduce continually

depending on environmental conditions; and

• The most abundant phytoplankton and zooplankton species along the California

coast have populations that span the entire Pacific, or in some cases all of the

world’s oceans. For example, Acartia tonsa, one of the common copepod species

found in the nearshore areas of California has a distribution that includes the

Atlantic and Pacific coasts of North and South America and the Indian Ocean."

From the CalAm Draft EIR (ESA 2017): 

"The minimum and maximum discharge velocities (7.4 ft/sec (2.26 m/sec) and 14.8 ft/sec 

(4.51 m/sec)) modeled across all scenarios for the proposed MPWSP (see Appendix D1) 

closely approximate the discharge velocities calculated by Foster. Foster (2013) concludes 

that, at these very small eddy scales: “Overall, the area of high shear impacted by the 

diffusers is relatively small and transit times through the region short. Thus, it seems 

reasonable to expect that, while the larvae that experience the highest shear will most likely 

experience lethal damage, the overall increase in mortality integrated over the larger area 

will be low.” 

When the environmental effects for San Onofre Nuclear Generating Station were being 

evaluated in the 1980s, the Marine Review Committee determined intake losses of 

zooplankton of about 1,350 metric tons per year were not a substantial adverse effect, so 

no mitigation was required (Ambrose et al. 1990). However, SCE was required to mitigate 

for losses to fish and kelp, and is prepared to double the size of the mitigation reef off San 

Clemente to achieve compliance with mitigation requirements (CSLC 2019). 

The point of these references is to note that there has been little interest in analysis of 

potential effects to holoplankton in the last 30 years or so. For CalAm, they actually did a 

plankton survey in Monterey Bay, but ended up with the conclusion above that the effects 

would be minimal given the short duration and small area considered. 

Please let me know if you would like any more information. 

Respectfully, 

MBC Aquatic Sciences 

Shane Beck 

President 

Cc: K. Thomas (Kimley-Horn), D. Vilas (MBC) 
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APPENDIX 4.2.5.2 
 

BRINE DISCHARGE MEMO FOR FINAL EIR 
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7 March 2019 

Mark Donovan, PE 

GHD 

Desalination Program Manager 

320 Goddard Way, Suite 200 

Irvine CA 92618  

mark.donovan@ghd.com 

Re: Review of Dense-Discharge Associated Impacts for the Doheny Desalination Project 

Hello Mark: 

This memo was prepared to review a range of impacts related to the discharge of 

dense (negatively buoyant) discharge scenarios presented in the Plumes 18b report 

(Jenkins 2019) prepared for the South Coast Water District Doheny Desalination 
Plant (DDP). 

Based on Jenkins (2019) there are two separate impacts to the marine environment 

from the discharge of the dense plume: shear stress mortality as the plume is released 

from the diffuser ports, and the introduction of a sinking, concentrated brine into 

the marine environment. Shear stress impacts as a result of a dense discharge were 

reviewed in MBC Aquatic Sciences’ (MBC’s) memo Review of Plumes 18b 

Modeling Deleterious Diffuser Entrainment Doheny Desalination Project dated 6 

March 2019 and will be discussed further later. This memo will determine the area 

of exposure of the benthic habitat to elevated salinity levels and later combine the two 

impacts to determine area of impacts as a starting point to evaluate appropriate 

mitigation.    

The California Ocean Plan (SWRCB 2015) allows for an area of initial mixing of 

concentrated brine discharges as described below:  

Discharges shall not exceed a daily maximum of 2.0 parts per thousand 

(ppt) above natural background salinity measured no further than 100 

meters (328 ft) horizontally from each discharge point. There is no vertical 

limit to this zone.  

This area is defined as the Brine Mixing Zone (BMZ). For the Doheny Desalination Project 

the 328 feet (ft) regulatory limit of the BMZ is displayed in Figure 1. This figure illustrates 

the BMZ at 328 ft in all directions from the discharge pipe for the 1,488 ft of the pipeline 

on which diffuser ports are located.  The area of the allowed BMZ for the project is 20.1 

acres.   
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Jenkins (2019, Table 5) modeled eight brine mixing scenarios which would result in a 

dense plume. Of these, two scenarios, the discharge of 3 million gallons per day (MGD) 

and 5 MGD of 67 ppt brine with no wastewater dilution, have a remote chance of occurring 

in the future. Jenkins calculated the distance at which the 2 ppt above ambient salinity is 

met for the 3 MGD discharge is less than 0.6 ft from the discharge pipe, and for the 5 MGD 

discharge the limit is met less than 0.7 ft from the pipe (Figure 2). In a worst-case scenario, 

the discharge of 15 MGD of 67 ppt brine with no wastewater dilution, the salinity mixing 

meets the 2 ppt limit less than 2.5 ft from the discharge pipe.  

Using GIS tools, MBC determined the area of exposure of the benthic habitat to salinities 

in excess of 2 ppt above ambient for both of the low-likelihood discharge scenarios and for 

the worst-case scenario (Table 1). To be conservative the area of the pipe was included in 

in the calculation of these exposure areas. For both low-likelihood dense discharge mixing 

Figure 1. The 328 foot regulatory limit of the BMZ at the project location. 
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scenarios the area of benthic exposure >2 ppt above ambient salinity is about 0.2 acres, 1% 

of the area allowed for this project by the Ocean Plan (SWRCB 2015). For the worst-case 

scenario the area is still less than one-third of an acre. These area totals are considered the 

BMZs for the respective scenarios.  

Because of the relatively small area of the BMZ for both low-likelihood dense discharge 

mixing scenarios we will not further parse out detrimental impacts related to acute toxicity 

or osmotic stresses to benthic organisms that reside within the BMZ. Instead, in these cases 

we propose basing mitigation on the area of the entire BMZ. We do not suggest that this 

Figure 2. Distance from the discharge pipe for compliance with the 2 ppt regulatory 

mixing requirement.  The red line at 0.7 ft from the pipe approximates the mixing 

zones for both of the low likelihood mixing scenarios of 3 and 5 MGD of 67 ppt 

brine with no dilution. The blue line at 2.5 ft from the pipe is the worst-case scenario 

of 15 MGD of 67 ppt brine with no dilution Note: The pipeline diameter is 4.75 ft. 
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should be set as a precedent, and a case-by-case analysis is recommended, but for this 

model determining the areas of differential impacts within the BMZ would not 

substantially change the final mitigation requirements.  

As mentioned above, benthic exposure (BMZ) is one of two impacts to the marine 

environment from the discharge of a dense plume identified by Jenkins (2019). The second 

impact is stress-related mortality to small, water-column organisms from mechanical 

mixing of the discharge into the receiving water. Impact areas for stress-related mortality 

associated with the two low-likelihood dense discharge mixing scenarios were evaluated 

by the Area of Production Foregone (APF) method in the MBC 6 March 2019 memo. The 

APF and BMZ area will be considered additive for purposes of determining an area for the 

basis of evaluating preliminary mitigation requirements. The full area of impact for the two 

low-likelihood dense discharge mixing scenarios are presented in Table 2. (The worst-case 

scenario is not further included.) Combined impact area for the 3 MGD discharge scenario 

is less than four acres and for the 5 MGD discharge scenario less than six acres. 

The intent of this memo is to present a methodology and a result for the cumulative area of 

impact to the marine environment for the low-likelihood dense plume discharge scenarios.  

Should analysis of the low-likelihood dense plume discharge scenarios move forward, 

methodology for proposed mitigation for dense-discharge impacts will be presented in 

subsequent documents.  

Table 1.  Area (acres) of benthic exposure >2 ppt above ambient salinity for the 

two low-likelihood discharge scenarios and for the worst-case scenario.  

Dense Discharge 

Scenario (Jenkins 

2019, Table 5) 

Wastewater + brine 

discharge rates 

(MGD) 

Horizontal distance 

(feet) to within 2 

ppt of ambient 

salinity (Jenkins 

2019, Table 5) 

Area (acres) of 

benthic exposure 

>2 ppt above

ambient salinity 

(BMZ) 

1 0 + 3 0.566 0.1999 

3 0 + 5 0.653 0.2058 

6 0+15 2.466 0.3296 

Table 2.  Combined BMZ and APF impact areas (acres) for the determination of 

mitigation requirements for the two low-likelihood dense plume discharge 

scenarios.   

Dense 

Discharge 

Scenario 

(Jenkins 2019, 

Table 5) 

Wastewater + 

brine discharge 

rates (MGD) 

Area (acres) of 

benthic 

exposure >2 

ppt above 

ambient 

salinity (BMZ) 

Area (acres) 

Production 

Foregone 

(APF) 

Combined 

BMZ and APF 

area (acres) 

1 0 + 3 0.20 3.54 3.74 

3 0 + 5 0.21 5.57 5.78 
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Please let me know if you would like to discuss further. 

Cordially, 

MBC Aquatic Sciences 

David Vilas 

Senior Scientist 

Cc: K. Thomas (Kimley-Horn), D.S. Beck (MBC) 
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Attachment A: Comment Letter O1 Exhibits 

• Exhibit D – Water Well Standards

• Exhibit E – Water Well Standards

• Exhibit F – IDA Technical Paper (Dennis Williams, 2015)

• Exhibit G – Extended Pumping and Pilot Test (MWDOC, 2014)

• Exhibit H – CalEEMod User Manual (2017)
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               1                SAN JUAN CAPISTRANO, CALIFORNIA

               2               TUESDAY, JUNE 26, 2018, 6:42 p.m.

               3                            --oOo--

               4             MR. GREEN:  Well, good evening, everybody, and

               5   we'd like to, on behalf of South Coast Water District

               6   board of directors, welcome everybody here this evening

               7   to hear about our Doheny desalinization, and it's

               8   basically an information meeting this evening.  It's a

               9   posted public meeting, however, it's really for you,

              10   information on the project of a Draft EIR.

              11             And at this time, I'm going to ask our legal

              12   counsel to come up and do the -- the housekeeping items

              13   so we're all staying somewhat consistent.

              14             Thank you.  Here you go.

              15             MS. VOZENILEK:  Thank you, Bill.

              16             I'm Kari Vozenilek.  I am the legal counsel for

              17   the District with respect to this project, and what I'm

              18   going to tell you tonight is that this meeting is to

              19   accept your comments and questions on the projects.

              20             And I wanted to let you know that we've advised

              21   the board not to answer these questions tonight.  We want

              22   to hear your comments and questions.  If you have simple

              23   factual questions, we might be able to get answers from

              24   the District's staff or consultants, but the District

              25   board is going to just have a listening role tonight.  So
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               1   we're letting you know so you don't think that they're

               2   ignoring you.  They're listening.

               3             We will take all of your comments and questions

               4   under consideration and, you know, get full responses in

               5   the final EIR.  That's where we prepare and provide

               6   responses to the questions that you'll ask after this

               7   presentation.

               8             Thank you.

               9             MR. GREEN:  So at this time, we'd ask everybody

              10   to please stand for the pledge of allegiance.

              11             And we're going to ask our director, Dennis

              12   Erdman, to lead us in the pledge of allegiance.

              13             MR. ERDMAN:  Repeat with me.

              14             (Pledge of allegiance.)

              15             MR. GREEN:  Thank you.

              16             And I will turn it over to Lewis.

              17             MR. MICHAELSON:  Thank you.

              18             If I could have the panel join me up at the

              19   table now.

              20             Good evening, and thank you for coming tonight.

              21   I'm Louis Michaelson, and I will be serving as the

              22   moderator for tonight's public meeting on the South Coast

              23   Water District Doheny Ocean Desalination Project Draft

              24   Environmental Impact Report.  I was hoping I could get

              25   through that in one breath.  It's a long document, too,
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               1   so take your time.

               2             Please be advised that the District is

               3   recording and live-streaming this meeting on YouTube for

               4   people who cannot attend tonight.  And after it's

               5   live-streamed, the recording of the meeting will also be

               6   available on the South Coast Water District YouTube page.

               7             Here to receive your comments tonight are

               8   David Shintaku, acting general manager --

               9             Want to raise your hand?  There you go.

              10             -- for South Coast Water District.

              11             Mark Donovan, the program manager for the

              12   Doheny Ocean Desalination Project, from GHD.

              13             And Kevin Thomas, project manager for the

              14   Environmental Impact Report from Kimley-Horn.  So he's

              15   the one up here directly involved in the preparation of

              16   the document that we're -- we're talking about tonight.

              17             Hopefully -- and I know many of you did -- took

              18   the opportunity to take advantage of the poster stations.

              19   Some of you came here a little bit early and I think

              20   spent pretty much an hour there.  So good for you.  I

              21   hope you got all the questions you had answered during

              22   that process.  We had a lot of people available to -- to

              23   answer them.

              24             The primary purpose of this portion of the

              25   meeting is for the panel members to listen to your
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               1   comments firsthand.  And to reiterate, this comment

               2   session is not designed as a question-and-answer session;

               3   however, in accordance with the agenda, a presentation is

               4   going to be offered first to orient you to the project

               5   until the public comments session after the presentation.

               6             If you did not already sign up, there are

               7   speaker registration cards that are these blue half-page.

               8   They're available at the -- at the registration table.

               9   We're asking anyone who would like to speak to sign up

              10   first, and then I've been --  I'll be calling on people

              11   in the order in which they signed up.

              12             The background presentation is going to led off

              13   by Rich Shintaku and should only last about 30 minutes or

              14   perhaps a little bit less.

              15             With that, Rick, I'll turn it over to you.

              16             MR. SHINTAKU:  Thank you, Lewis.

              17             First of all, I want to thank everybody for

              18   taking time out of your busy schedules to come here and

              19   join us.  It really makes a big difference.  So thank you

              20   for doing that.

              21             So I am Rich Shintaku, acting general manager

              22   for South Coast Water District.  You did see or meet

              23   Mr. Bill Green, our president, here, but there are also

              24   three other board members here:  Director Dennis Erdman,

              25   Director Wayne Rayfield, vice president, and director
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               1   Rick Erkeneff is here as well.

               2             So with that, I also want to credit Andy

               3   Brunhart, who is our general manager, and he played a

               4   large part in the planning of this process and getting us

               5   to this point.

               6             Note that this is a milestone in the process,

               7   but no decision has been made moving forward.  I'm

               8   stressing the importance of public involvement here.  So

               9   at the front, you had a chance to get a blue card.  If

              10   you have it and you still wish to make a comment, please

              11   do so and fill out that speaker's card.

              12             You also have the opportunity to submit written

              13   comments, and those are the white sheets of paper that

              14   you see in the back.  So please feel free to do that.

              15             And I'm a firm believer in public feedback.  So

              16   as much feedback as you can give us, the better the

              17   project will end -- will be implemented at the very end.

              18             So as you will see in this presentation, the

              19   District's primary focus is to plan a highly responsible

              20   project that minimizes environmental impacts, and we'll

              21   get into some of the details of that.

              22             So this is what we're going to go through:  The

              23   first bullet, I'm going to cover the first -- first two

              24   bullets:  South Coast Water District introduction and why

              25   reliability is important to us in South -- in the South
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               1   Coast Water District area and South Orange County in

               2   general.

               3             Mark Donovan, who is our program manager, will

               4   go through the remaining bullets, which will be the

               5   project description, the CEQA process, Draft EIR

               6   findings, Draft EIR alternative study, and the public

               7   comments session.

               8             So this is the District service area.  The --

               9   the black line border is our total service territory.

              10   And we also have a contract to serve South Laguna Beach,

              11   as well.

              12             We have -- we serve approximately 8.3 square

              13   miles, and we have roughly 12,500 service connections.

              14   We provide potable water, recycled water, and wastewater

              15   service to South Laguna Beach and Dana Point, and a small

              16   portion of San Clemente and San Juan Capistrano.  The

              17   majority of our service area is residential,

              18   approximately 35,000 residents, with the remaining uses

              19   being commercial and institutional and, as you know, a

              20   number of resorts as well.

              21             In addition to potable water and recycled water

              22   and wastewater service, we also have the contract -- or

              23   we -- we do the operations and plan the capital projects

              24   and implement the capital projects for the joint regional

              25   water supply system.  So that --
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               1             I don't have an exhibit here, but basically,

               2   we -- we manage over 30 miles of pipeline, two large

               3   reservoirs, taking Metropolitan imported water from about

               4   the Irvine border -- so near that Kaiser Hospital and

               5   with the freeway interchange -- and we bring water all

               6   the way down through the north end of the San Diego

               7   County Water Authority service area and we serve the

               8   state parks down there on the San Onofre Plant area.  So

               9   we have that the responsibility for the JPA.

              10             So where do we get our water?  Well, as -- we

              11   have -- we get approximately 85 to 100 percent of our

              12   potable water supply from the Metropolitan Water District

              13   of California, and Metropolitan, in turn, gets its water

              14   from Northern California through the state water project,

              15   as you see here, and the Colorado River -- through the

              16   Colorado River aqueduct here.  And like I said, Met

              17   serves 85 to 100 percent of our potable water supply.  So

              18   we're basically at -- at the end of the pipeline there.

              19             So I'm going to spend a little bit of time on

              20   this slide.  It's a very important slide for us.  And I

              21   should have numbered these bullets, but it's basically a

              22   five-pronged approach that the District has taken to

              23   sustainability, or five slices of the pie, if you will.

              24   So we have that proven track record of sustainability and

              25   making those investments, and I'll go through a few of
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               1   these here.

               2             The groundwater recovery facility, it's --

               3   it's a brackish water or high-TDS water -- groundwater

               4   recovery facility using reverse osmosis technology to

               5   treat the water and to put it into our water supply

               6   system.  It's approximately one million gallons per day.

               7   And we also operate the well -- the production well that

               8   feeds that treatment plant.

               9             We've made significant investments, in the

              10   second bullet, in maximizing recycled water use.  We put

              11   approximately 1350 acre-feet a year into the coastal

              12   treatment plant -- of sewage into the coastal treatment

              13   plant.  We've invested in an advanced water treatment

              14   facility that treats the water to recycled water

              15   standards, Title 22 standards.

              16             And we've also added the Aliso Creek

              17   reclamation facility, which is a reverse osmosis

              18   facility, to further polish that water and bring the salt

              19   level down, and that's used for landscape irrigation in

              20   our service area.

              21             So that's 1350 acre-feet a year that we put in,

              22   and currently we're using 900 acre-feet a year.  So we've

              23   been facilitating those retrofits with -- with the end

              24   users -- the HOAs, the resorts, the schools, the parks,

              25   the city, et cetera -- and they've done a lot of help in
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               1   getting us to that point as well.

               2             And we have plans to retrofit more in the next

               3   seven years to get up and fully maximize that 1350

               4   acre-feet a year.  So that's the other prong.

               5             The third prong there is the maximized water

               6   use efficiency, so long-term water conservation

               7   improvements.  So the District would like to take all the

               8   credit for that, but the customers are the ones who

               9   really have made the advances in there.

              10             So, for example, during the last drought, the

              11   customers were able to save 26 percent compared to 2013

              12   levels, 26 percent.  That was on the higher end of the

              13   spectrum.  But what -- what makes that more remarkable

              14   is, fast-forward to 2017 and the customers are still

              15   serving 20 percent -- are still saving 20 percent.  So

              16   there's literally no -- no real bounceback in the service

              17   area.  So it tells you about the conservation ethic in

              18   the area and -- the investments that these customers, you

              19   know, whether they be business customers or residential

              20   customers, have made in their private side of their

              21   plumbing.  So there's a lot of examples of, well, you

              22   know, water-efficient dishwashing facilities that they've

              23   installed at some of these resorts.

              24             There's a lot of these resorts that have

              25   converted their turf to drought-tolerant plantings and
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               1   artificial turf, even when the rebates weren't available.

               2   So they've made those investments and have been really

               3   progressive-thinking and really showing that water

               4   conservation ethic moving forward.  So conservation

               5   has . . .

               6             I have an interesting metric for you, as well.

               7   So over the past 25 years, the District's population

               8   increased by approximately 10 percent but the drinking

               9   water demands have dropped by over 30 percent.  So that

              10   tells you the conservation ethic in this community.  And

              11   we really appreciate that on the District's side.

              12             It's kind of a unique business model:  We pay

              13   folks to conserve water, and that's something that the

              14   District and the board have provided that leadership

              15   moving forward.

              16             So the other thing that -- that we're proud of

              17   is minimizing water system losses and customer leaks.

              18   So South Coast Water District has approximately

              19   2 to 3 percent water losses, so unaccounted-for water in

              20   the system.  If -- for those who aren't in the water

              21   industry, that's very low.  That's one of the best in the

              22   region locally and statewide, as well.

              23             So we've also substantiated that or validated

              24   that by doing two water audits -- third-party water

              25   audits to validate that 2 to 3 percent level, and it
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               1   validated that we are actually minimizing our water leaks

               2   in our system to that level.  So it's something we focus

               3   on.

               4             And the District has also on the customer side

               5   of the meter invested in automated meter-reading

               6   technology.  So on a daily basis and weekly, we meet up

               7   as a staff to see what water leaks are apparent and -- on

               8   the private side of the system.

               9             So many of you who live in our district will

              10   get those notifications right away.  And the customers

              11   overall have been diligent in repairing those leaks right

              12   away.  So on the private side, we've also minimized water

              13   leaks, as well.  So --

              14             And the last prong there is partnering with the

              15   Santa Margarita Water District on their San Juan

              16   Watershed project.  So that's a stormwater capture

              17   project in the first phase.  And there -- there -- it's a

              18   rubber dam concept where it takes stormwater, captures --

              19   or the rubber dam will actually stop the water and

              20   recharge the groundwater basin and send . . .

              21             South Coast Water District board has made a

              22   20 percent commitment partnership in that project.  So we

              23   do participate in stormwater capture, as well.  So that's

              24   -- that's our five-pronged approach.

              25             But after that -- after all those investments,
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               1   we're still dependent on Metropolitan water for -- in

               2   part, for our potable water supplies.  So we're still

               3   85 to 9- -- to 100 percent dependent on Metropolitan

               4   Water District for our potable water supplies here.  And

               5   that's approximately right now 5500 acre-feet a year.  So

               6   that's one of the reasons why we're looking at

               7   alternative water supplies.  So that's --

               8             When you're looking at our -- as a map of

               9   potential fault locations in the state and the

              10   vulnerability of our statewide water system, which I

              11   think the majority of you are familiar with, from the

              12   Northern California aspect as well as the Colorado River.

              13   And I'm going to drill down into the next exhibit, which

              14   is a little more telling.

              15             So Metropolitan receives its water at that

              16   Diemer Filtration Plant near that No. 1, and that's where

              17   it's treated and sent down here to South Orange County.

              18             You can see the fault lines on this exhibit,

              19   the Whittier fault being the most -- northernmost fault,

              20   Puente Hills fault, Peralta Hills fault, San Joaquin

              21   Hills fault, and Newport-Inglewood fault.  So basically

              22   five fault lines south of the Diemer treatment plant

              23   heading to our service area, which is down in this area

              24   down here.  So that's the other reason why we're doing

              25   this project, and -- I'll go into the -- the next slide.
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               1             So -- so you saw that slide, you saw the

               2   earthquake faults, the vulnerability.  And what the

               3   region asked us to plan for is the potential for a 60-day

               4   outage from Metropolitan Water District.  So you can

               5   imagine, 60 days without water, and we're 85 to 100

               6   percent dependent on Metropolitan for potable water, puts

               7   us in a really vulnerable situation.

               8             So what we did was, MWDOC took the lead for the

               9   region and did an Orange County Reliability Study where

              10   they looked at a number of water supply alternative

              11   projects for the region that would meet supply gaps

              12   during drought -- extreme drought periods and would meet

              13   system gaps during a catastrophic emergency, such as an

              14   earthquake.

              15             So MWDOC did that study and we followed suit

              16   and did our own drilldown South Coast Water District

              17   Reliability Study, hired the same consultant MWDOC did,

              18   and they came up with this average supply shortage.

              19             So during a drought situation, South Coast

              20   Water District would need on the average 2.8 million

              21   gallons per day from an alternative water supply to

              22   assist us during that drought or to meet that gap, the

              23   2.8 million gallons per day.

              24             Keep in mind, the project that you have in

              25   front of you today is a 5-million-gallon-per-day desal
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               1   Phase 1 project, to put that in perspective.

               2             And on the system side down here, this -- and

               3   what -- what we're looking at again is a 60-day outage

               4   from Metropolitan Water District, and what type of

               5   capacity of an alternative supply we would need is

               6   3.9 million gallons per day.  So that was what the study

               7   resulted in.  And it's -- I'm boiling it down to the --

               8   the results and -- a lot went into it in terms of

               9   evaluating alternative supplies.  But the big picture is

              10   that all of the alternative water supplies available that

              11   MWDOC was looking at -- Municipal Water District of

              12   Orange County -- are necessary in Orange County, but

              13   what's -- what would best meet our supply gap needs and

              14   system gap needs is the Doheny Ocean Desalination

              15   Project.  So that's why we -- we are pushing forward on

              16   the planning for this project.

              17             Let me back up real quick.  So what I forgot

              18   to mention and what you'll see up there at one of the

              19   tables is, on top of that, once we finish the study, we

              20   -- we -- the board helped us and -- and we went out and

              21   solicited the public to have a work group -- a public

              22   work group that would evaluate our water reliability

              23   situation in the South Coast District area.  So that work

              24   group looked at the study itself.  They had presentations

              25   and looked at other alternative water supplies, and they
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               1   came up with a number of findings that also recommended

               2   that we pursue the Doheny Ocean Water Desal Project.  And

               3   that information can be found in that first table, as

               4   well.  So feel free to take some of that information on

               5   the way out.

               6             Early project history:  So partner agencies way

               7   back when -- when MWDOC took -- took this project -- it

               8   started way back in 2003, and a number of studies were

               9   done because of the -- the whole slant well concept.

              10             And so back in 2004-2005, they did a number of

              11   hydrogeologic studies -- studies of the groundwater basin

              12   and -- and the aquifer adjacent and within the ocean,

              13   and -- and this Phase 1 included test borings in

              14   2004-2005 along Doheny State Beach.

              15             Phase 2, in '04 through '07, included the pump

              16   test for the slant wells and also a hydro- --

              17   hydrogeologic or groundwater modeling -- model was

              18   developed during that period.

              19             And in '08 to 2013, we had a number of member

              20   agencies -- or partner agencies, I should say, back then

              21   that were working cooperatively with MWDOC: Laguna Beach

              22   Water District, San Clemente, South Coast, San Juan

              23   Capistrano, Moulton Niguel.

              24             On Phase -- Phase 3, I'm looking at the -- the

              25   actual slant well pump test along with the hydrogeologic
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               1   model.

               2             So in 2014 through 2016, there were additional

               3   studies done on the hydrogeologic model, and that's where

               4   South Coast Water District came in and took the lead and

               5   continued with the planning for this project.  And that's

               6   what you see in front you, the 5 MGD project that's being

               7   presented tonight.

               8             So once South Coast took it on in 2015, we

               9   initiated the conceptual design process -- this is the

              10   preliminary design -- and the environmental document

              11   that's -- that you have before you tonight or are meeting

              12   about tonight.

              13             In March 2016, we kicked off the public scoping

              14   meeting.  In 2017 -- the spring of 2017, we started the

              15   water reliability study that I talked to you about and

              16   the results that we just saw in those slides.

              17             In the summer of 2017, we had the water

              18   reliability working group to vet through the study and

              19   confirm some of the results that the consultant came up

              20   with.

              21             In November 2017, we had a second public

              22   scoping meeting.  And in June 2018, we actually released

              23   the Draft EIR.  And today is the public meeting, and we

              24   are -- comments are due by August 6th of 2018.  So

              25   there's actually more than a 60-day period -- or 60-day
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               1   period that we wanted to at least give the public some

               2   time to review the document and provide us comments.

               3             So that's where we are.  I'm going to turn over

               4   the presentation to Mark Donovan, who is our program

               5   right now.  Thank you very much.

               6             MR. DONAVAN:  Thank you, Rick.

               7             Okay.  So now we get to actually talk a little

               8   bit about the projects and where we are today.

               9             So the Doheny Ocean Desalination Project:

              10   The high-level project goals, so first and foremost, to

              11   provide a safe, high-quality, locally controlled, and

              12   drought-proof water supply while protecting the

              13   environment.

              14             Also as Rick mentioned, the project -- we want

              15   to essentially just reduce dependence on imported water,

              16   not -- not be so vulnerable to that -- that water supply,

              17   and also be able to continue to -- to provide water in

              18   the event of an emergency.

              19             The project components:  So essentially

              20   starting at the beach, we -- we take in the ocean water

              21   with a subsurface water intake system.  And then once we

              22   collect the water in the slant wells, we need to convey

              23   it to the District's site.  So we have a raw ocean water

              24   pipeline that would deliver the water to the plant site.

              25             And then on the District's own facility
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               1   adjacent to San Juan Creek is where the desalination

               2   facility would be located.  And also at that -- at that

               3   location is where we would dispose of the brine, the RO

               4   concentrate, by blending it through an existing

               5   wastewater outfall.

               6             Also at that location would be a drinking water

               7   storage tank and pumping system to deliver it into the

               8   local communities.

               9             And also at the -- at the site of -- and

              10   typical support facilities, administration building for

              11   the -- the workers and the staff, on-site small lab,

              12   things like that.

              13             And also outside electricity -- electrical

              14   transmission facilities would be needed to bring SDG&E

              15   power to the site.

              16             All right.  I'll take kind of a closer look at

              17   each of the main components.

              18             So the subsurface water intake system:  So Rick

              19   had showed some of the project history, and a lot of that

              20   project history was really studying and verifying that

              21   slant wells could work on Doheny State Beach.  So based

              22   on all that successful testing, the District has

              23   committed to moving forward with a subsurface intake, and

              24   that intake method is preferred by regulators and by the

              25   California Ocean Planning Desalination Amendment.  It's a
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               1   very important aspect.  You know, we're lucky enough to

               2   have the favorable geology there at the site, because

               3   what that does is, you know, by doing subsurface, we're

               4   not impacting any marine organisms out in the ocean,

               5   unlike a traditional open-water ocean intake.  That's a

               6   very key feature of the project in terms of the

               7   environmental benefits.

               8             The slant wells will be fully buried either at

               9   Doheny State Beach or Capistrano Beach Park, so there

              10   will be no visual impacts for the slant wells.

              11             And then, also, submersible pumps would be

              12   located well down into the wells themselves, so no -- no

              13   noise impacts, as well, from the slant wells intake

              14   system.

              15             So what we're looking at here is kind of a --

              16   you see these various number -- letters down at the --

              17   along Doheny State Beach, A through E.  And then down at

              18   Capo Beach Park, you see F, G, and H.  So these are

              19   potential locations for slant wells to be located.

              20             So for the first 5 MGD facility, it would

              21   require, most likely, up to about four wells, and those

              22   four other wells could be located at any one of those

              23   locations.  Probably two pods, as we call them.

              24   Essentially, wells could be built and the other locations

              25   could be -- well, you know, as I was saying, there --
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               1             What happened?  There we go.  Yeah, keep me on

               2   my toes.

               3             So essentially, wells could be built anywhere

               4   within that A through G -- H -- H locations.  And we're

               5   going to let the EIR run its course to help us determine

               6   where the best course is to put those wells, because

               7   there's pros and cons for each of those well locations

               8   that, you know, Kevin will talk about a little bit more

               9   going forward.

              10             In terms of the -- the raw water pipeline, we

              11   kind of boiled some previous studies down to two main

              12   alignments for the pipeline: a northern pipeline

              13   alignment, which would run along Dana Point, Harbor

              14   Drive, and then Del Obispo, and then it would cut across,

              15   under the creek, over to the plant site.  But the

              16   preferred alignment is actually the south alignment where

              17   it would run through Doheny Park Road and go under PCH,

              18   and then cut across Las -- Las Vegas Street over to the

              19   site.

              20             And the majority of the -- the piping would be

              21   open trench.  It would be in existing streets or other

              22   disturbed areas.  So the blue lines indicate where the

              23   open -- open trench pipe.  And the yellow lines, for

              24   example, under the creek or under the railway is where it

              25   would be trenches; so like a horizontal type -- HDD
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               1   drilling type of procedure.  So to give you an indication

               2   where the potential pipelines are going to be run

               3   (indicating).

               4             The pipeline material would be, most likely,

               5   HDPE.  So this pipe is not only suitable for --

               6   compatible as far as seawater, the corrosion from

               7   seawater, but also it's a very flexible -- flexible pipe

               8   material, so it would be resilient towards earthquakes.

               9   So it would be -- if the earthquakes did hit, that

              10   pipeline would most likely be fine and we'd be able to

              11   keep the desal plant running and functional.

              12             Okay.  So the desalination facility itself:  So

              13   this is a conceptual rendering of what the desalination

              14   facility may look like.  And in this rendering, we've

              15   actually sized various components for the 15 MGD

              16   facility.  So the District may choose, if the project

              17   goes forward, to build certain parts of the project to

              18   15 MGD just to allow expansion to -- to be used here.

              19   For example, the -- the RO building may be built for

              20   ultimate capacity, but only 5 MGD worth of desalination

              21   equipment may be placed in it, but really just to make

              22   future expansions less costly.

              23             You see also that there's solar panels located

              24   on the RO building and other flat surfaces.  So we've --

              25   we've envisioned that solar panels can be used where
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               1   feasible on -- on the project.

               2             The site itself, we did a flood mitigation

               3   study and recognized that that site is susceptible to

               4   flooding both from water coming down San Juan Creek and

               5   also from, you know, ocean storms and things like that.

               6   So the obvious -- one of the obvious solutions/

               7   alternatives is to simply raise the grade of that site.

               8   The site is fairly undulating right now.  Some spots are

               9   high, some spots are low.  It's really leveling it out,

              10   bringing it up to protect the site from flooding and

              11   seems to be the most logical choice there.

              12             A couple of other components here on the

              13   facility site:  The -- we have carved out an area -- a

              14   small area, what we call the R&D pad.  So if the project

              15   does go forward, the District would like to use this --

              16   this facility as a -- as a showcase and a test bed to

              17   test new technologies, refining the operations and

              18   optimization of the plant going forward.  So that's

              19   something that the District has expressed an interest in,

              20   so we've carved out some footprint on that to make sure

              21   the District can stay at the forefront of desalinization

              22   technology.

              23             So once the -- once the water is processed

              24   through the facility, roughly for every two gallons of

              25   seawater that you bring in, you'll produce one gallon of
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               1   drinking water and you have one gallon of concentrated

               2   brine that you have to dispose of.

               3             This site is fortunate enough to be located

               4   very close to the JB Latham Wastewater Treatment Plant.

               5   So there's an existing ocean outfall that goes two miles

               6   offshore which currently discharges municipal wastewater

               7   to the ocean.  So we would simply blend the brine into

               8   the existing outfall, and it will be diluted with

               9   wastewater as it goes to the ocean.  This also is one of

              10   the preferred methods by regulators and in the California

              11   Ocean Plan for the desalination.

              12             And, actually, in the -- all likely operating

              13   scenarios for Phase 1, the blended brine and wastewater

              14   were actually less salty than the ocean by the time it

              15   reaches the diffuser portion of the outfall.

              16             So those are the main project components.  And

              17   with that, I'm going to hand it over to Kevin and he will

              18   talk more about the EIR tests.

              19             MR. THOMAS:  Thanks, Mark.

              20             My name is Kevin Thomas with Kimley-Horn.  I've

              21   been working with the District staff for the last two and

              22   a half years on this environmental process.  I just

              23   wanted to quickly walk through the CEQA process --

              24   California Environmental Quality Act -- and some -- some

              25   summary of findings from the EIR.  We're not going to go
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               1   through all 3,000 pages here, I promise, but we'll cover

               2   some highlights.

               3             I think, really, from Mark and Rick's

               4   presentation, they covered most of the environmental

               5   issues in the project design process.  So I'm going to go

               6   through this a little bit quickly.

               7             And then, of course, as Kari mentioned, the

               8   primary purpose for tonight is not to answer detailed

               9   questions but really to give the public an opportunity to

              10   comment.

              11             We'll have a court reporter here recording your

              12   comments as your -- if you submitted a speaker card up

              13   here at the podium.

              14             We also -- you can submit written comments.

              15   There's comment cards in the back.  We highly encourage

              16   you -- even though we have a court reporter who will be

              17   taking notes, we highly encourage you to submit written

              18   comments.  You can submit comments online at the District

              19   website and you can mail them a letter.  So there's a

              20   number of ways to participate in terms of submitting a

              21   comment.

              22             As Rick and Mark both mentioned, we've had a

              23   number of public scoping meetings in the last couple of

              24   years, both in March of 2016, then in November of 2017.

              25   We've been meeting with stakeholders periodically over
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               1   the last couple of years.  And we're right now in the

               2   middle -- I'm not sure where the highlighter is -- so

               3   right now -- right now we're during -- about 30 days into

               4   the -- the draft -- the public review period.

               5             As Kari mentioned, we will receive all written

               6   comments, oral comments from the court reporter.  We will

               7   prepare written responses to comments.  Those written

               8   responses to comments, together with the Draft EIR, will

               9   be part of what's called the Final EIR, and that will be

              10   available to the public before the South Coast board

              11   considers the EIR and the project.  So you will be

              12   notified of that date in advance.

              13             Again, just to -- to walk through a few of the

              14   -- of the primary findings -- this is not intended to be

              15   comprehensive, and so please refer to the EIR for

              16   details -- but in essence, the Draft EIR found that the

              17   Phase 1 project up to 5 MGD would not have any

              18   unavoidable significant impacts.  What that means is,

              19   there are some significant impacts, but they can be

              20   mitigated either through mitigation measures or through

              21   actually project design features.

              22             And one thing I think that Mark mentioned, a

              23   great deal of work has gone into this project by the

              24   District to essentially design the project to avoid

              25   impacts.  So as you --
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               1             The reason the presentation was a little bit

               2   long on the project and the history was to provide that

               3   context.

               4             So we've been meeting with stakeholders,

               5   regulators.  We've made a number of changes to the

               6   project.  We've shifted the slant wells back off the

               7   beach to avoid impacts to the beach.  We've moved slant

               8   well locations based on stakeholder comments.  We've

               9   identified another potential intake location that Mark

              10   pointed out at Capistrano Beach Park.  This is an

              11   alternative.  We've actually shifted some of those slant

              12   well pods within Capistrano Beach Park based on talking

              13   to county parks.

              14             So, really, the project has been designed to

              15   meet Ocean Plan requirements and really avoid, where

              16   possible, all of the impacts.

              17             The EIR does look at a potential future

              18   regional project up to 15 MGD that is not evaluated at

              19   project approval level of detail in the EIR.  There's

              20   just too many unknowns right now.  So if that project

              21   should move forward in the future, it would require a

              22   separate public process, a separate CEQA process.

              23   Really, the District's focus right now is on the -- the

              24   Phase 1 project.

              25             And as indicated, there's approximately 40
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               1   mitigation measures in the EIR on top of project design

               2   features to avoid or minimize potential impacts.

               3             I want to just click through these a little bit

               4   quick, because, again, a lot of this has been covered,

               5   but just to summarize some of the main topical areas.

               6             With respect to recreation and aesthetics,

               7   really the primary impacts, at least on the coastline,

               8   will be all temporary.  At Doheny State Beach or

               9   Capistrano Beach Park, we've minimized those impacts by

              10   talking to state parks and county parks.  Essentially

              11   moved the majority of the construction staging off the

              12   beach to the San Juan Creek property on the other side of

              13   PCH.

              14             As I said, we shifted the slant wells back,

              15   limiting the construction periods and, of course, all the

              16   required coordination with all the stakeholders.

              17             Relative to noise, air quality, and traffic,

              18   again, the construction-related impacts will all be

              19   temporary.  The operational equipment that will be louder

              20   will be inside in closed buildings, primarily the reverse

              21   osmosis pumps at the District's San Juan Creek property

              22   inside the building you see there on the bottom.

              23             There will be no significant odors from the

              24   facility.  It's a water treatment plant.  And, again,

              25   there's a number of mitigation measures identified,
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               1   including the use of truck trenchless technology, meaning

               2   not open trenching across sensitive transportation

               3   corridors, like the railway, the PCH, and also underneath

               4   San Juan Creek lagoon, if that was needed, so to -- to

               5   avoid those impacts.

               6             With respect to biology, cultural, and geology

               7   and soils, again, Mark pretty much addressed this.  The

               8   entire project has been designed to meet Ocean Plan

               9   Amendment requirements through the subsurface intake

              10   wells, which avoids marine life impact and as well as

              11   blending the brine with the existing ocean outfall, all

              12   -- all to avoid or minimize impacts.

              13             I believe Mark also covered this.  Mark covered

              14   a lot of my topics.  That's good.  So with respect to

              15   hydrology and water quality, again, the project has been

              16   designed really to minimize or avoid all these impacts

              17   that meet the state water resource control boards, Ocean

              18   Plan Amendment requirements.

              19             There were a few questions during the poster

              20   session here, the -- the informal part before the

              21   presentation on greenhouse gas emissions.  So it's

              22   important to emphasize, as Rick did, the District is

              23   committed to what's called net carbon neutral.  So,

              24   essentially, if you look at the District's greenhouse gas

              25   emissions from its current water supply portfolio
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               1   importing water or using imported water, the District has

               2   committed to calculating the additional emissions created

               3   by using desalinated water, which is higher-energy-

               4   intensive and then offsetting that incremental increase

               5   in emissions.  And that would be through a number of

               6   features: rooftop solar, where it's practical; using

               7   energy-recovery devices at the desalination plant.

               8             The District's seriously evaluating using

               9   natural gas fuel cells for power, which essentially

              10   sequesters methane gas or moves that from -- from the

              11   system, as well as other potential options.

              12             Mark also identified the R&D pad which could be

              13   used to evaluate that.

              14             A number of other topics were evaluated in the

              15   EIR.  And growth impacts, land use compatibility,

              16   hazards, those are all in the EIR in detail.

              17             One of the main topics often addressed or -- or

              18   of interest for state COLR (phon) as alternatives.  So

              19   the EIR is focused on these five alternatives, so you

              20   will see that in the Environmental Impact Report.

              21             In addition to these alternatives, I just

              22   wanted to highlight, as Mark and Rick did, the District

              23   partnered and looked at a number of water supply

              24   alternatives which were studied in which the Doheny

              25   project was found to be the -- the -- the most ideal to
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               1   meet the District's need.

               2             In addition, the District has -- the District,

               3   and then MWDOC prior to the District, has invested

               4   considerable energy in evaluating design options, which

               5   are reflected in the EIR.  There's alternative water

               6   supply or ocean water conveyance alignments that are

               7   addressed in the EIR.  There's alternative subsurface

               8   intake well locations addressed throughout the EIR.  So

               9   those also were considered.  But of the five evaluated in

              10   the EIR, the -- the EIR looked at supply alternatives.

              11   No project conservation and enhanced recycled water.

              12   Rick, I think, touched on those in his presentation.

              13             And then the EIR also evaluated two project

              14   design alternatives, a 3.9-million-gallon-per-day

              15   alternative, and then also a slant-well-location

              16   alternative to focus the slant wells at the San Juan

              17   Creek lagoon, which would enhance protection against

              18   seawater intrusion.

              19             So -- so in conclusion, I wanted to reemphasize

              20   the close of the public comment period on August 6th and

              21   a variety of means to participate in the public process.

              22             And with that, I believe I'll turn it over to

              23   Lewis.

              24             MR. MICHAELSON:  Thank you, Kevin.

              25             Thank you very much for your attention.  That
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               1   the was a little over 30 minutes.  I misjudged.  They had

               2   a lot to say and say it again and again, so we -- we got

               3   it.  I'll poke you guys a little bit.  Thank you very

               4   much.

               5             We are now going to begin the comments session.

               6   If you have not done so already, these were the speaker

               7   cards that were available at the front registration if

               8   you'd like to speak tonight.

               9             Have there been any more turned in since then?

              10   Okay.

              11             UNIDENTIFIED FEMALE VOICE:  One.

              12             MR. MICHAELSON:  So we don't have a large

              13   number of them.  Just in time.  Thank you.

              14             To ensure we get an accurate record -- and

              15   that's really important in these proceedings.  That's why

              16   we have the court reporter here -- she just needs to be

              17   able to hear what you're saying.  And so if you'll speak

              18   clearly and slowly enough for her to keep up.  If you've

              19   seen her fingers are really fast, but it is possible to

              20   talk too fast even for her.

              21             So what I'd like to make sure is to speak

              22   clearly and slowly.  If you represent a -- give us your

              23   name, if you would.  If you represent an organization,

              24   you'd like to mention that, please mention that as well.

              25             Each person is going to have four minutes to
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               1   speak.  If you have a written statement and you would

               2   like to turn it in to the registration table, you can do

               3   that in addition to, but if you're going to read it out

               4   loud -- sometimes people have very long written

               5   statements and they start reading it and don't realize

               6   they're going to take 10, 20 minutes before they're done.

               7   So I need you to keep it within that four, if you would.

               8             Please honor any requests I make to stop.  And

               9   to make it really easy, I do two things:  One, I call on

              10   the names ahead of time.  That way we don't have to have

              11   a big, long cue of people waiting to come up.  You'll

              12   know when your turn is going to come.  That makes it a

              13   lot more comfortable, I find, for most people.

              14             The second thing is, it's hard to know when

              15   you've spoken for four minutes.  So when you've spoken

              16   for three and a half minutes, if you make it that far --

              17   some people don't -- I just hold up a very simple sign.

              18   So you will be addressing the panel and me and kind of

              19   keeping track of that, that will help it go really

              20   smoothly.  And then when the four minutes is up, I put up

              21   that sign and then we're done, and then it's time to move

              22   on to the next person.

              23             So the people who have signed up to speak so

              24   far -- and I'll apologize if I mispronounce any of these

              25   names -- Richard Banister, Melissa T. W. Hurd, who may or
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               1   may not choose to come up.  She was kind of on the fence

               2   about whether --

               3             UNIDENTIFIED FEMALE VOICE:  That actually

               4   doesn't apply.  That was me, and that should really go to

               5   the other box.

               6             MR. MICHAELSON:  All right.  So you --

               7             UNIDENTIFIED FEMALE VOICE:  It's environmental

               8   related so . . .

               9             MR. MICHAELSON:  Okay.  Perfect.  So you're

              10   going to pass on that.  Got it.  Thank you very much,

              11   Melissa, for letting me know that.

              12             Richard Gardner, followed by Lenger Markus,

              13   then Robert Kanter, and then Toni Nelson.

              14             So first up is Richard Banister.

              15             MR. BANISTER:  Where do we go?

              16             MR. MICHAELSON:  I'm sorry, I did not make that

              17   clear.  Here's the lectern, and there's the mike -- and

              18   it should be live -- and you will hear yourself loud and

              19   clear.

              20             MR. BANISTER:  Okay.  My name is Richard

              21   Banister.  I'm a resident of Dana Point.  I represent

              22   myself.

              23             I -- I won't be anywhere near four minutes.

              24             I have two questions.  The first question is,

              25   is there going to be any redundancy provided between the
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               1   groundwater facility and this new facility?  In other

               2   words, if you -- if you got the -- the filters that go

               3   out in the new one, can you run salt water into the other

               4   facility, and vice versa?  Will we be able to use that

               5   groundwater facility?

               6             And my second question is, is there any new

               7   technology that's not been used anywhere else that's

               8   going to be used in this plan?

               9             MR. MICHAELSON:  Great.

              10             MR. BANISTER:  And that's it.

              11             MR. MICHAELSON:  Thank you.  Well, those will

              12   be in the record and they'll be responded to.  So thank

              13   you very much for that.

              14             Next up is Richard Gardner.

              15             MR. GARDNER:  Richard Gardner from -- from

              16   Capistrano Beach, a longtime supporter of the District.

              17             I -- I am not going to try to collect all my

              18   thoughts at this time, but maybe make a couple of

              19   comments.

              20             One is, it's very obvious to me that we're

              21   trying to do the right thing.  We've got slant wells,

              22   we've got the combined outfall, but we have a miniature

              23   plant.  None of the other plants on the California coast

              24   are this tiny.

              25             In Carlsbad, the only way in which a fairly
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               1   economically feasible facility could be built was to have

               2   the San Diego County Water Authority become the lead

               3   agency and provide the water to all of the member

               4   regional.

               5             So it was made clear early on that none of the

               6   other partners wanted to participate with South Coast.

               7   And so I thought that meant we needed to find partners or

               8   we needed to have the support of a larger entity.  So

               9   that -- that's a comment.  It -- it --

              10             The same is true in Huntington Beach, which

              11   that plant, if it goes forward, it will have to go

              12   forward with the Orange County Water District and perhaps

              13   MWDOC also involved.  So I'm interested in what -- what

              14   we're doing now.

              15             The second thing is, I don't necess- --

              16   personally, I think you should have one whole chapter or

              17   column or appendix that says, "What are you, South Coast

              18   Water District, going to do for the people who live in

              19   our area above and beyond just providing water that we're

              20   going to pay through the nose for?"

              21             So will we have a trail along the creek?

              22   You're going to build a -- obviously many, many millions

              23   of dollars of a facility.  Will people from Capo Beach be

              24   able to come across and go to the creek or go down to the

              25   beach?  Will we have coastal access in your project?
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               1             So I don't think I've heard anything, outside

               2   of you're afraid we're going to lose our water sources

               3   and you're going to build a desal and it's going to be a

               4   little one that will just supply the -- the people of

               5   South Coast.

               6             My thought is, say I live San Juan Capistrano

               7   and they -- and they have the earthquake.  Are those

               8   people all going to go dry up there and we're going to be

               9   out on our slip and slides and enjoying the same levels

              10   of water use that we did?  That doesn't -- that doesn't

              11   work.  What about the people in Laguna Niguel?

              12             How are we going to move this water?  Do we

              13   have an agreement?  I don't think it's there.  I don't

              14   see it in this design.  Can you supply this water to

              15   Santa Margarita Water District?

              16             So that's just a -- kind of the start.  This is

              17   the beginning.  If somebody asks you can you build an

              18   ocean desalt -- desalting facility on 30 acres next to

              19   the beach, the answer is yes, of course, but the rest of

              20   the situation is -- needs a lot of work.

              21             So that's a start.

              22             MR. MICHAELSON:  Thank you very much.

              23             The next speaker is Lenger Markus.

              24             MR. LENGER:  Good evening.  My name Is Markus

              25   Lenger and I'm a resident of Capo Beach.  I'm also a
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               1   federally appointed expert on water reuse, so I will be

               2   talking to you not necessarily as a layman.

               3             I have quite a few questions about it.  One of

               4   them that's been brushed over quite nicely is the energy

               5   consumption.  This plant uses a massive amount of energy.

               6   I don't think the public really understands energy the

               7   way one needs to understand it to see this.

               8             Also, I understand the premise of this is water

               9   safety.  So since, yeah, 90 percent of the water is being

              10   imported, we import 100 percent of the energy.  So while

              11   it's kind of uncomfortable to be without power, it is

              12   deadly to be without water.  Why on earth would you trade

              13   that security and have somebody be completely dependent

              14   on power that you have to bring in?  This is not a smart

              15   idea.

              16             Second of all is the slant well.  It's never

              17   been done, period, and we all know that.  So you're

              18   basing a lot of faith on something that hasn't been done.

              19   They don't talk as an engineer.  So the Environmental

              20   Impact Study and all of it has been done on an incomplete

              21   set of data.  That is also a problem.

              22             Now, I'm not against desal, but I am

              23   questioning the wisdom of going straight for the most

              24   expensive way to make water -- 10 times more expensive

              25   than anything else -- when we're not looking at gray
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               1   water, we're not looking at water reuse, we're not

               2   looking at a lot of things that we need.

               3             And if there is an emergency, what makes you

               4   think you have power but not water?

               5             First of -- furthermore, if there is an

               6   emergency, we don't need that much water.  All you need

               7   is water to drink and maybe take a bath.  You don't need

               8   that full amount of water.  Not everybody is going to go

               9   on.  If there's, like, buildings destroyed, no power, no

              10   water, all you need is water.  And Richard Gardner

              11   brought that nicely up.  They need to share the water.

              12             So while I'm absolutely in favor of

              13   diversifying our water security, I think going for the

              14   most expensive thing right away, just follow the money.

              15   Who is going to make money selling us the energy that it

              16   needs to run this plant, leave alone the enormous cost of

              17   building that.

              18             I am really questioning the project; I am

              19   questioning the environmental impact.  You cannot make

              20   the statement there is no environmental impact,

              21   especially if -- since you don't even have all of the

              22   data.  That is not very serious, and I'm sorry to say

              23   that as a ratepayer.

              24             Thank you.

              25             MR. MICHAELSON:  Thank you very much.
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               1             The next speaker is Robert Kanter.

               2             MR. KANTER:  Yes.  I'm Robert Kanter, a

               3   resident of Dana Point.

               4             First of all, I'd like to commend the District

               5   for having the foresight to plan ahead.  I think it is

               6   prudent and I think we owe you a debt of gratitude.

               7             You know, a couple of the comments I'm going to

               8   make have been touched on.  I do have concerns that we

               9   get through this entire process, we build a plant, and in

              10   fact, we don't have Plan B for some of these areas that I

              11   am concerned about.  The brine impact is number one in

              12   my -- my mind, and it has been a problem historically at

              13   other desal plants around the world, but particularly

              14   along our coast.  And so what my concern is, is that we

              15   have an outfall and we have statements that say we're

              16   going to dilute it with the wastewater and it's going to

              17   be fine.

              18             Well, I'm -- I'm the one that is, "Show me,"

              19   and, "Don't just give me calculations but show me."  And

              20   what if it doesn't work?  You've got a plant that's

              21   already been built.  So I'd like to hear something in the

              22   environmental document that deals with a contingency, and

              23   that is, what do you do if you can't dilute the brine?

              24             I'd also like to see some alternatives looked

              25   at that are ways to dispose of brine that are not in the
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               1   ocean.  And there are those technologies that have been

               2   used throughout the world; in the Middle East

               3   particularly, where they have actually done treatment on

               4   land and disposed of it in a different form.  So I

               5   believe that's important.

               6             The previous speaker talked about energy.

               7   Well, I'll talk about it in a little different sense.  We

               8   talked about being carbon neutral.  CO2 -- this is such

               9   an energy-intensive process, that we are going to be

              10   generating a lot of carbon, and I would like to make sure

              11   that the District has a way of, if you will, guaranteeing

              12   that they're going to be net neutral, carbon neutral.  So

              13   how do we as ratepapers -- ratepayers get that assurance?

              14   What is there going to be that holds the District -- its

              15   feet to the fire if in fact we can't come up with a way

              16   of carbon neutrality?

              17             So those are my two comments, main ones, and I

              18   thank you very much.

              19             MR. MICHAELSON:  Thank you very much.

              20             The next and currently the last speaker I have

              21   signed up is Toni Nelson, if I am reading this correctly.

              22             MS. NELSON:  Good evening.  Toni Nelson,

              23   Capistrano Beach.

              24             I'm also the founder of Capo Cares.  We're an

              25   advocacy group for Capistrano Beach, so our residents are
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               1   going to be very impacted by this.  We are very conscious

               2   of the fact that we're right on the coast.  Many of us

               3   live right on the block from the Palisades.  We're very

               4   concerned about the impact on Capistrano Beach Park, on

               5   Doheny Beach, where we all surf and enjoy our lifestyle.

               6   So this is kind of scary stuff to us.

               7             I'm by no means an engineer.  I don't know

               8   anything about water, other than I drink it and bathe in

               9   it, but the residents have some questions, and some of

              10   them have been communicating to me about some of their

              11   concerns.  So I'll try to deal with them briefly.

              12             A big concern seems to be the idea of all this

              13   brine being deposited two miles offshore.  We're very

              14   conscious in Dana Point that we have this very rich

              15   resource with all our beautiful whales that come by.  I

              16   think we had about 1500 whales come by our coast last

              17   year.  We don't want to do anything that adversely

              18   impacts them, and so we're concerned about that.

              19             I'm -- I'm wondering why you're disposing of

              20   this two miles offshore.  I know as boaters, that we have

              21   -- we can't even empty our tanks except three miles

              22   offshore.  And I think most of us are -- are a little

              23   more environmentally sensitive and we actually pump our

              24   tanks, but that concerns me.  That's a lot of waste and a

              25   lot of brine being put into this delicate ecosystem.  So
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               1   I'm -- I'm worried about that.

               2             The other thing that has been brought up is,

               3   why are little water district -- you know, we represent

               4   35,000 people and we have a relatively small water

               5   district here.  Why aren't we doing sort of a joint power

               6   association -- authority with other water districts?  Why

               7   aren't they all pitching in?  Because as a couple of

               8   speakers mentioned, we will be probably required to share

               9   the scarce resource if there is an emergency.  So

              10   shouldn't they also be coming to the table and

              11   participating in this project instead of all of it being

              12   on -- a burden on our ratepayers.

              13             The other thing people have talked about is,

              14   again, the possibility of doing a joint venture with

              15   something like Huntington Beach.  Like, why are we

              16   dotting all the way up the coast with different -- I'm

              17   not sure how the technology works, but does that make

              18   sense or are we better off building one larger facility

              19   and creating some kind of shared resource?

              20             The other thing I'm concerned about as a

              21   financial person is the -- and I talked to your CFO, who

              22   was wonderful in explaining to me about the various

              23   financial models that she's looked at, and so on.  And I

              24   would really like to look at those.  But I'm concerned

              25   that for ratepayers, that many people don't understand
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               1   that we pay for water through our actual water bill from

               2   South Coast Water District, but we also pay through our

               3   property taxes.  So we want to know what's the total

               4   cost, what's the real impact on us financially.

               5             And the -- my other main concern is, where can

               6   we visit something like this?  I mean, we live in

               7   Capistrano Beach.  We're going to all be impacted quite

               8   amazingly by this project.  I'd like to be able to visit

               9   a plant where you've done this, where this technology has

              10   been used.  I want to see what a slant well looks like;

              11   I want to stand by a plant and hear how much real noise

              12   comes out of it and how much smell and odor and whatever.

              13   I'm hoping that there really is no impact.  I really --

              14   and I trust you that you're doing everything you can

              15   to -- to mitigate that.  But those are big concerns.

              16             And then finally, the impact on Doheny Village

              17   and on Capistrano Beach is really severe.  So, you know,

              18   you're talking about, first of all, a huge, honking

              19   concrete structure in the middle of -- you know, at the

              20   back of Doheny Village, an area that we've been trying to

              21   revitalize.  So that -- that concerns us.

              22             The aesthetics, the noise.  Can you hide the

              23   building with some plants?  You know, there are ways to

              24   -- to make the plant be a little less obvious and little

              25   more aesthetically pleasing, and I'm sure you'll look at
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               1   those things.  I just want to make sure you're thinking

               2   about us as residents.

               3             I'll be one more second.

               4             The digging up of Doheny Park Road, digging up

               5   Las Vegas, all of those things are -- are significant to

               6   us.

               7             So I hope you'll talk to the community and

               8   include us as stakeholders, and I hope you'll talk to our

               9   City Council as well and make sure that we're all on

              10   board.  Thank you.

              11             MR. MICHAELSON:  Thank you very much.

              12             Is there anyone else who has turned in a card

              13   since then?  Oh, great.

              14             Ray Hiemstra is our next speaker.

              15             MR. HIEMSTRA:  Hi, Ray Hiemstra.  I'm the

              16   associate director of Orange County Coastkeeper.

              17             I'd like to say, first of all, it's refreshing

              18   to see a desalination plant that, you know, follows the

              19   guidelines from -- from the State, so that -- that makes

              20   my job a lot easier.

              21             I wanted to just bring up a couple of things to

              22   your attention.  One -- one thing is on the issue of

              23   need.  As we're all aware, the Governor recently signed

              24   new legislation that's going to result in substantially

              25   reduced water use indoors.  So that's something just to
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               1   take into account.

               2             The MWDOC numbers that were used are great, but

               3   they weren't predicated on that, so that's just

               4   something -- something to think about.

               5             The other -- the other thing is, what we've

               6   seen and I heard here tonight is the -- on the

               7   greenhouse -- greenhouse gas mitigation is that that

               8   would be incremental based on -- on the idea that there

               9   -- I guess it would replace water that's coming over the

              10   Tehachapis.  Maybe I'm mistaken on that, but I think

              11   we're all aware that the water is still going to come

              12   over the Tehachapis.

              13             So, you know, what -- what our request would

              14   be -- would be to make sure -- make sure that the plant

              15   is actually completely carbon neutral from its -- from

              16   its actual -- actual power use.

              17             That's just -- that's just it for right now.

              18   We'll submit written comments by the deadline.  But thank

              19   you very much.

              20             MR. MICHAELSON:  Thank you, Ray.

              21             Is there anyone else who has been inspired to

              22   speak?  All of those great comments, and I mean that

              23   sincerely.  I'm -- I've done about 500 of these meetings

              24   over the years, and this is as good as it gets in terms

              25   of people making really relevant, pointed, factual kinds
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               1   of questions that really relate to the project and relate

               2   to the documents.  So you've done a fine job tonight.  I

               3   have to congratulate you on that.

               4             So if -- I'll ask one more time:  Is there

               5   anyone else who has been moved to speak?  And if not, I

               6   just want to remind you of a couple of things.

               7             Again, thank you very much.  These were very,

               8   very cogent comments.  This concludes the oral comments

               9   session.

              10             The comment period, as was mentioned earlier,

              11   on the Draft Environmental Impact Statement will continue

              12   until August 6th.  It was mentioned all the different

              13   ways you can provide written comments.  You can still

              14   fill one out tonight at the written comments table, you

              15   can mail them in, you can give them online.  All of those

              16   addresses can be found on the handout when you came in

              17   this evening.  Please make sure we get them by the

              18   deadline.

              19             And, again, thank you for your participation.

              20   We are officially adjourned.  Thank you.

              21             (Applause)

              22

              23             (The proceedings were concluded at 7:44 p.m.)

              24

              25
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