
Monday, August 17, 2026
Meeting Schedule

Engineering, Operations, and 
Technology Committee - Final

Meeting with Board of Directors *

August 17, 2026

9:00 a.m.

09:00 a.m. EOT
11:15 a.m. LEG
01:30 p.m. BREAK
02:00 p.m. CWC
03:30 p.m. OWA

D. Erdman, Chair
S. Faessel, Vice Chair
D. Alvarez
G. Bryant
J. Crawford 
B. Dennstedt
L. Fong-Sakai
R. Jay
J. Lewitt
C. Miller
R. Pakala
M. Petersen
K. Seckel To livestream the meetings on the internet: click here.

Members of the public may present their comments to the Board 
and Committees on matters within their jurisdiction in real-time 
during the public comment section of the meeting by 
teleconference and in-person. To attend remotely or to provide 
public comment dial 1-877-853-5257 and enter meeting ID: 862 
4397 5848 or to join through the internet click here.

Written public comments sent to 
BoardPublicComment@mwdh2o.com and received by 3:00 p.m. 
the business day before the meeting is scheduled are sent to the 
Board and will be posted under the Submitted Items and 
Responses tab available here: 
https://mwdh2o.legistar.com/Legislation.aspx. Written comments 
not received on time will not be included in the record for that 
meeting. Comments within the subject matter jurisdiction will be 
sent after the meeting for the record of the next meeting.

Disclaimer: Written and oral public comments are received in 
compliance with the Ralph M. Brown Act. Please note that 
Metropolitan does not endorse or ensure the accuracy or 
reliability of the information provided as public comment or by 
third parties.

EOT Committee

MWD Headquarters Building • 700 N. Alameda Street • Los Angeles, CA 90012
Teleconference Locations:

3008 W. 82nd Place • Inglewood, CA 90305

US2-456
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* The Metropolitan Water District’s meeting of this Committee is noticed as a joint committee 
meeting with the Board of Directors for the purpose of compliance with the Brown Act. 
Members of the Board who are not assigned to this Committee may participate as members 
of the Board, whether or not a quorum of the Board is present. In order to preserve the 
function of the committee as advisory to the Board, members of the Board who are not 
assigned to this Committee will not vote on matters before this Committee.

* 2158208172026 Engineering, Operations, and Technology Committee 
Translated Agendas

08172026 EOT Agenda - Armenian

08172026 EOT Agenda - Chinese Mandarin

08172026 EOT Agenda - Spanish

Attachments:

Agendas are translated by a digital translation service. Metropolitan does not guarantee 
accuracy of any translation.

1. Opportunity for members of the public to address the committee on 
matters within the committee's jurisdiction (As required by Gov. Code 
Section 54954.3(a))

** CONSENT CALENDAR **

2. COMMITTEE ACTION (ONLY)

A. 21-5834Approve the Minutes of the Engineering, Operations, and 
Technology Committee held on July 13, 2026

08172026 EOT 2A (07132026) MinutesAttachments:

3. COMMITTEE ITEMS (FOR BOARD CONSIDERATION)

7-1 21-6051Authorize an increase of $25,000 in change order authority to an 
existing procurement contract with B&K Valves and Equipment Inc. 
to furnish two valves for the Lake Skinner outlet tower; the General 
Manager has determined that the proposed action is exempt or 
otherwise not subject to CEQA

08182026 EOT 7-1 B-LAttachments:

7-5 21-6104Award a $5,164,432 contract to Bigfoot Homes Inc. to furnish and 
install up to twenty-one manufactured houses at four Colorado 
River Aqueduct pumping plants; the General Manager has 
determined that the proposed action is exempt or not subject to 
CEQA

08182026 EOT 7-5 B-LAttachments:

US2-456
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7-6 21-6056Authorize an agreement with Nokia of America Corporation in an 
amount not to exceed $6.831 million for equipment procurement 
and design support to upgrade the Western Region wide-area 
network; the General Manager has determined that the proposed 
action is exempt or otherwise not subject to CEQA

** END OF CONSENT CALENDAR **

4. COMMITTEE ITEMS (ACTION FOR BOARD CONSIDERATION)

8-1 21-6057Authorize a $29,214,000 agreement with PCL Construction West 
Coast Inc. for Phase 1 progressive design-build services for the 
Lake Mathews Pressure Control Structure and Electrical System 
Upgrades Project; and an increase of $3.1 million to an existing 
agreement with Carollo Engineers Inc. for a new not-to-exceed 
amount of $4.4 million to serve as the owner’s advisor through the 
Phase 1 design-build agreement; the General Manager has 
determined that the proposed action is exempt or otherwise not 
subject to CEQA

08182026 EOT 8-1 B-LAttachments:

5. COMMITTEE ITEMS (INFORMATIONAL FOR BOARD 
CONSIDERATION)

NONE

6. COMMITTEE ITEMS (INFORMATIONAL)

a. 21-6066Annual Infrastructure Resilience Update

08172026 EOT 6a C-LAttachments:

b. 21-6102Reservoir Management Update

08172026 EOT 6b C-LAttachments:

c. 21-6067Seawater Desalination Research Study Findings

08172026 EOT 6c C-LAttachments:

d. 21-6068Update on Artificial Intelligence

e. 21-6070Pure Water Southern California Quarterly Update

08172026 EOT 6e C-LAttachments:

US2-456
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f. 21-6069Quarterly Cybersecurity Update [Conference with Metropolitan 
Director of Information Technology Services, Information 
Technology, Jacob Margolis, or designated agents on threats to 
public services or facilities; to be heard in closed session pursuant 
to Gov. Code Section 54957(a)]

7. MANAGEMENT ANNOUNCEMENTS AND HIGHLIGHTS

a. 21-5835Engineering Services activities
Information Technology activities
Water System Operations activities

08172026 EOT 7a Water System Operations activities

08172026 EOT 7a Information Technology activities

Attachments:

8. FOLLOW-UP ITEMS

NONE

9. FUTURE AGENDA ITEMS

10. ADJOURNMENT

NOTE: This committee reviews items and makes a recommendation for final action to the full Board of Directors. 
Final action will be taken by the Board of Directors. Committee agendas may be obtained on Metropolitan's Web site 
https://mwdh2o.legistar.com/Calendar.aspx. This committee will not take any final action that is binding on the 
Board, even when a quorum of the Board is present.

Writings relating to open session agenda items distributed to Directors less than 72 hours prior to a regular meeting 
are available for public inspection at Metropolitan's Headquarters Building and on Metropolitan's Web site 
https://mwdh2o.legistar.com/Calendar.aspx.

Requests for a disability-related modification or accommodation, including auxiliary aids or services, in order to 
attend or participate in a meeting should be made to the Board Executive Secretary in advance of the meeting to 
ensure availability of the requested service or accommodation.

US2-456
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Երկուշաբթի, 2026 թվականի 
օգոստոսի 17 

Հանդիպման ժամանակացույց 

Ինժեներական, գործառնական և 
տեխնոլոգիական կոմիտեի -եզրափակիչ 
 

Հանդիպում տնօրենների խորհրդի հետ * 
 

2026 թվականի օգոստոսի 17-ին 
 

9:00-ին 

09:00 (արևելյան ժամանակով) 
11:15 a.m. LEG 
13:30 ԸՆԴՄԻՋՈՒՄ 
Ժամը 14:00-ին CWC 
15:30 OWA 

Դ. Էրդման, նախագահ 
Ս. Ֆասել , փոխնախագահ 
Դ. Ալվարես 
Գ. Բրայանտ 
Ջ. Քրոուֆորդ 
Բ. Դենսթեդտ 
L. Fong -Sakai 
Ռ. Ջեյ 
Ջ. Լյուիթ 
Ք. Միլլեր 
Ռ. Պակալա 
Մ. Պետերսեն 
Կ. Սեքել 

Հանդիպումները ինտերնետում ուղիղ հեռարձակմամբ դիտելու համար 
սեղմեք այստեղ ։ 
 
Հանրության անդամները կարող են իրենց իրավասությանը ենթակա 
հարցերի վերաբերյալ իրենց մեկնաբանությունները ներկայացնել 
խորհրդին և կոմիտեներին՝ -նիստի հանրային մեկնաբանությունների 
բաժնի ընթացքում՝ հեռախոսակապով և անձամբ։ Հեռակա մասնակցելու 
կամ հանրային մեկնաբանություն տալու համար զանգահարեք 
18778535257 հեռախոսահամարով և մուտքագրեք հանդիպման ID-ն՝ 862 
4397 5848, կամ ինտերնետի միջոցով միանալու համար սեղմեք այստեղ ։ 
 
BoardPublicComment@mwdh 2 o . com հասցեին ուղարկված և նիստից 
մեկ աշխատանքային օր առաջ՝ ժամը 15:00-ին ստացված գրավոր 
հանրային մեկնաբանությունները ուղարկվում են Խորհրդին և 
կտեղադրվեն «Ներկայացված նյութեր և պատասխաններ» բաժնում, որը 
հասանելի է այստեղ՝ https :// mwdh 2 o . legistar . com / Legislation . aspx : 
Ժամանակին չստացված գրավոր մեկնաբանությունները չեն ներառվի 
տվյալ նիստի արձանագրության մեջ: Թեմայի իրավասության 
շրջանակներում մեկնաբանությունները կուղարկվեն նիստից հետո՝ 
հաջորդ նիստի արձանագրության համար: 
 
Հրաժարում պատասխանատվությունից. Գրավոր և բանավոր հանրային 
մեկնաբանությունները ստացվում են Ռալֆ Մ. Բրաունի օրենքի 
համաձայն: Խնդրում ենք նկատի ունենալ, որ Մետրոպոլիտենը չի 
հաստատում կամ չի ապահովում հանրային մեկնաբանությունների կամ 
երրորդ կողմերի կողմից տրամադրված տեղեկատվության 
ճշգրտությունը կամ հուսալիությունը: 

ԵՕՏ կոմիտե 

MWD գլխավոր գրասենյակի շենք • 700 Հյուսիսային Ալամեդա փողոց • Լոս Անջելես, Կալիֆոռնիա 90012 
Հեռախոսաժողովի վայրեր՝ 

3008 Արևմտյան 82-րդ տեղ • Ինգլվուդ, Կալիֆոռնիա 90305 

ԱՄՆ2 -456 
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Ինժեներական, շահագործման և տեխնոլոգիաների կոմիտե 2026 թվականի օգոստոսի 17-ին 

Էջ 2 

* Այս կոմիտեի Մետրոպոլիտեն ջրային շրջանի նիստը համարվում է տնօրենների խորհրդի հետ համատեղ 
կոմիտեի նիստ՝ Բրաունի ակտի պահանջներին համապատասխանելու նպատակով: Այս կոմիտեին 
չնշանակված խորհրդի անդամները կարող են մասնակցել որպես խորհրդի անդամներ՝ անկախ նրանից, թե 
խորհրդի քվորումը ներկա է , թե ոչ : Կոմիտեի՝ որպես խորհրդի խորհրդատվական գործառույթը 
պահպանելու համար , այս կոմիտեին չնշանակված խորհրդի անդամները չեն քվեարկի այս կոմիտեի 
քննարկմանը ներկայացված հարցերի վերաբերյալ: 

* 21582 08172026 Ճարտարագիտության, շահագործման և տեխնոլոգիաների 
կոմիտեի թարգմանված օրակարգեր 

Օրակարգերը թարգմանվում են թվային թարգմանչական ծառայության կողմից: 
Մետրոպոլիտենը չի երաշխավորում որևէ թարգմանության ճշգրտությունը: 

1. Հանրության անդամների համար հանձնաժողովին դիմելու հնարավորություն 
հանձնաժողովի իրավասության ներքո գտնվող հարցերի վերաբերյալ (ինչպես 
պահանջվում է Կառավարական օրենսգրքի 54954.3(a) բաժնի համաձայն): 

**ՀԱՄԱՁԱՅՆՈՒԹՅԱՆ ՕՐԱՑՈՒՅՑ** 

2. ՀԱՆՁՆԱԺՈՂՈՎԻ ԳՈՐԾՈՂՈՒԹՅՈՒՆ (ՄԻԱՅՆ) 

Ա. 21 -5834 Հաստատել ճարտարագիտության, շահագործման և տեխնոլոգիաների 
կոմիտեի 2026 թվականի հուլիսի 13-ի արձանագրությունը։ 

08172026 EOT 2A (07132026) րոպե Կից ֆայլեր ՝ 

3. ՀԱՆՁՆԱԺՈՂՈՎԻ ՀԱՐՑԵՐ (ԽՈՐՀՐԴԻ ՔՆՆԱՐԿՄԱՆ ՀԱՄԱՐ) 

7 -1 21 -6051 Հաստատել B&K Valves and Equipment Inc.-ի հետ կնքված գործող գնման 
պայմանագրի փոփոխության լիազորությունը 25,000 դոլարով ավելացնելու 
հնարավորությունը՝ Սկիններ լճի ելքային աշտարակի համար երկու փական 
մատակարարելու համար։ Գլխավոր տնօրենը որոշել է, որ առաջարկվող 
գործողությունը ազատված է կամ այլ կերպ չի ենթարկվում CEQA-ին։ 

7 -5 21 -6104 Կոլորադո գետի չորս ջրմուղային պոմպակայաններում մինչև քսանմեկ 
արտադրական տներ կահավորելու և տեղադրելու համար ։ Գլխավոր 
տնօրենը որոշել է, որ առաջարկվող գործողությունը ազատված է կամ 
չի ենթարկվում CEQA-ին։- 

7 -6 21 -6056 Հաստատել Nokia of America Corporation-ի հետ 6.831 միլիոն դոլարից ոչ ավելի 
գումարի համաձայնագիր՝ Արևմտյան տարածաշրջանի լայնածավալ -ցանցի 
արդիականացման համար սարքավորումների ձեռքբերման և նախագծման 
աջակցության համար։ Գլխավոր տնօրենը որոշել է, որ առաջարկվող գործողությունը 
ազատված է կամ այլ կերպ չի ենթարկվում CEQA-ին։ 

** ՀԱՄԱՁԱՅՆՈՒԹՅԱՆ ՕՐԱՑՈՒՅՑԻ ԱՎԱՐՏ ** 
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Ինժեներական, շահագործման և տեխնոլոգիաների կոմիտե 2026 թվականի օգոստոսի 17-ին 

Էջ 3 

4. ՀԱՆՁՆԱԺՈՂՈՎԻ ԿԵՏԵՐ (ԳՈՐԾՈՂՈՒԹՅՈՒՆ ԽՈՐՀՐԴԻ 
ՔՆՆԱՐԿՄԱՆ ՀԱՄԱՐ) 
8 -1 21 -6057 Հաստատել 29,241,000 դոլարի համաձայնագիր PCL Construction West Coast 

Inc.-ի հետ՝ -Մեթյուզ լճի ճնշման կառավարման կառուցվածքի և էլեկտրական 
համակարգի արդիականացման նախագծի 1-ին փուլի պրոգրեսիվ 
նախագծման շինարարության ծառայությունների համար, ինչպես նաև 
Carollo Engineers Inc.-ի հետ գործող համաձայնագրի 3.1 միլիոն դոլարի 
չափով ավելացում՝ 4.4 միլիոն դոլարի նոր, չգերազանցող գումարի համար՝ 
1-ին փուլի նախագծման -կառուցման պայմանագրի միջոցով որպես 
սեփականատիրոջ խորհրդատու ծառայելու համար։ Գլխավոր տնօրենը 
որոշել է, որ առաջարկվող գործողությունը ազատված է կամ այլ կերպ չի 
ենթարկվում CEQA-ին։ 

5. ՀԱՆՁՆԱԺՈՂՈՎԻ ԿԵՏԵՐ (ՏԵՂԵԿԱՏՎԱԿԱՆ՝ ԽՈՐՀՐԴԻ ՔՆՆԱՐԿՄԱՆ ՀԱՄԱՐ) 

ՈՉԻՆՉ 

6. ՀԱՆՁՆԱԺՈՂՈՎԻ ԿԵՏԵՐ (ՏԵՂԵԿԱՏՎԱԿԱՆ) 

ա. 21 -6066 Տարեկան ենթակառուցվածքների դիմադրողականության թարմացում 

08172026 EOT 6a C -L Կից ֆայլեր ՝ 

բ. 21 -6102 Ջրամբարի կառավարման թարմացում 

08172026 EOT 6բ C -L Կից ֆայլեր ՝ 

գ. 21 -6067 Ծովի ջրի աղազրկման հետազոտության արդյունքները 

դ. 21 -6068 Արհեստական բանականության վերաբերյալ թարմացում 

ե. 21 -6070 Մաքուր ջուր Հարավային Կալիֆոռնիայի եռամսյակային թարմացում 

08172026 EOT 6e C -L Կից ֆայլեր ՝ 

զ. 21 -6069 Կիբերանվտանգության եռամսյակային թարմացում [Խորհրդակցություն 
Մետրոպոլիտենի տեղեկատվական տեխնոլոգիաների ծառայությունների 
տնօրեն Ջեյքոբ Մարգոլիսի կամ նշանակված գործակալների հետ՝ հանրային 
ծառայությունների կամ օբյեկտների նկատմամբ սպառնալիքների 
վերաբերյալ. լսվելու է փակ նիստում՝ համաձայն Կառավարական օրենսգրքի 
54957(ա) բաժնի]: 

7. Ղեկավարության հայտարարություններ և կարևորագույն փաստեր 

ա. 21 -5835 Ինժեներական ծառայությունների գործունեություն 
Տեղեկատվական տեխնոլոգիաների գործունեություն 
Ջրային համակարգի շահագործման գործունեություն 

8. Հետևողական -նյութեր 
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Ինժեներական, շահագործման և տեխնոլոգիաների կոմիտե 2026 թվականի օգոստոսի 17-ին 

Էջ 4 

ՈՉԻՆՉ 

9. Ապագա օրակարգի կետեր 

10. ՀԵՏԱՁԳՈՒՄ 

ՆՇՈՒՄ. Այս հանձնաժողովը քննարկում է հարցերը և վերջնական որոշում կայացնելու առաջարկություն է անում 
տնօրենների խորհրդին։ Վերջնական որոշումը կկայացնի տնօրենների խորհուրդը։ Հանձնաժողովի օրակարգերը կարելի է 
ստանալ Մետրոպոլիտենի կայքէջում՝ https://mwdh2o.legistar.com/Calendar.aspx: Այս հանձնաժողովը չի կայացնի որևէ 
վերջնական որոշում, որը պարտադիր է խորհրդի համար, նույնիսկ եթե խորհրդի անդամները ներկա են։ 
 
Բաց նիստի օրակարգի հարցերի վերաբերյալ գրավոր նյութերը, որոնք տնօրեններին տրամադրվել են հերթական նիստից 
72 ժամ առաջ, հասանելի են հանրային ծանոթացման համար Մետրոպոլիտենի գլխավոր գրասենյակի շենքում և 
Մետրոպոլիտենի կայքում՝ https://mwdh2o.legistar.com/Calendar.aspx: 
 
Հաշմանդամության -հետ կապված փոփոխության կամ հարմարեցման, այդ թվում՝ օժանդակ միջոցների կամ 
ծառայությունների վերաբերյալ հարցումները, որոնք նախատեսված են նիստին մասնակցելու կամ մասնակցելու համար, 
պետք է ներկայացվեն Խորհրդի գործադիր քարտուղարին նիստից առաջ՝ պահանջվող ծառայության կամ հարմարեցման 
հասանելիությունն ապահովելու համար ։ 
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2026年8月17日，星期一 

会议日程 

工程、运营和技术委员会-最终版 
 

与董事会会议* 
 

2026年8月17日 
 

上午9:00 

上午 9:00 EOT 

上午 11:15 腿部 

下午 1:30 休息 

下午 2:00 CWC 

下午 3:30 OWA 

D. Erdman，主席 

S. Faessel ，副主席 

D. 阿尔瓦雷斯 

G·布莱恩特 

J·克劳福德 

B. 丹斯泰特 

酒井-方 

R·杰伊 

J·莱维特 

C·米勒 

R.帕卡拉 

M. 彼得森 

K. 塞克尔 

要通过互联网直播会议，请点击这里。 

 

公众可通过电话会议或现场参会，在会议的公众评议环节实时向理事会和各

委员会就其管辖范围内的事项发表意见。如需远程参会或发表公众意见，请

拨打 18778535257 并输入会议 ID：862 4397 

5848；或-点击此处通过网络加入会议。 

 

公众提交的书面意见，请发送至BoardPublicComment@mwdh2o.com ，

并在会议召开前一个工作日的下午 3:00 

前收到。这些意见将提交给委员会，并发布在“已提交事项及回复”标签页下

，该标签页可在此处查看： https : 

//mwdh2o.legistar.com/Legislation.aspx 。未按时收到的书面意见将不被

纳入本次会议的记录。与会议主题相关的意见将在会后提交，以供下次会议

记录。 

 

免责声明：根据《拉尔夫·M·布朗法案》，公众可提交书面和口头意见。请注

意，大都会医疗中心不对公众意见或第三方提供的信息的准确性或可靠性进

行认可或保证。 

EOT委员会 

MWD总部大楼 • 北阿拉米达街700号 • 洛杉矶，加利福尼亚州 90012 

电话会议地点： 

加利福尼亚州英格尔伍德市西82街3008号，邮编90305 
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工程、运营和技术委员会 2026年8月17日 

第2页 

* 

为遵守《布朗法案》，大都会水务局的本委员会会议将与董事会联合召开。未分配到本委员会的董事会

成员可以作为董事会成员参加会议，无论董事会是否达到法定人数。为确保委员会作为董事会咨询机构

的职能，未分配到本委员会的董事会成员将不参与本委员会审议事项的投票。 

* 21582 08172026 工程、运营和技术委员会翻译议程 

议程由数字翻译服务翻译。大都会酒店集团不保证任何翻译的准确性。 

1. 公众有机会就委员会管辖范围内的事项向委员会发言（根据政府法典第 

54954.3(a) 条的规定） 

**同意书日历** 

2. 委员会行动（仅限） 

一个。 21 -5834 批准2026年7月13日工程、运营和技术委员会的会议纪要。 

08172026 EOT 2A (07132026) 会议记录 附件： 

3. 委员会事项（供董事会审议） 

7 -1 21 -6051 批准将现有采购合同中与 B&K Valves and Equipment Inc. 签订的变更订单授权额度增加 

25,000 

美元，用于为斯金纳湖出水塔提供两台阀门；总经理已确定拟议行动属于豁免范围或不受

《加州环境质量法案》(CEQA) 的约束。 

7 -5 21 -6104 授予 Bigfoot Homes Inc. 一份价值 5,164,432 

美元的合同，用于在科罗拉多河引水渠的四个泵站提供和安装至多 

21-套预制房屋；总经理已确定拟议行动属于豁免范围或不受《加州环境质量法案

》(CEQA) 的约束。 

7 -6 21 -6056 授权与诺基亚美国公司签订一份金额不超过 683.1 

万美元的协议，用于采购设备和提供设计支持，以升级西部地区的广域-网；总经

理已确定拟议行动属于豁免范围或不受《加州环境质量法案》(CEQA) 的约束。 

**同意书日历结束** 
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工程、运营和技术委员会 2026年8月17日 

第3页 

4. 委员会事项（供董事会审议） 

8 -1 21 -6057 批准与PCL Construction West Coast 

Inc.签订一份价值29,241,000美元的协议，-用于马修斯湖压力控制结构和电气系

统升级项目的第一阶段渐进式设计建造服务；并将与Carollo Engineers 

Inc.签订的现有协议金额增加310万美元，使新协议金额不超过440万美元，用于

在第一阶段设计-建造协议期间担任业主顾问；总经理已确定拟议行动属于豁免范

围或不受加州环境质量法案（CEQA）约束。 

5. 委员会事项（供董事会参考） 

没有任何 

6. 委员会事项（信息性） 

一个。 21 -6066 年度基础设施韧性更新 

08172026 EOT 6a C -L 附件： 

b. 21 -6102 水库管理最新进展 

08172026 EOT 6b C -L 附件： 

c. 21 -6067 海水淡化研究结果 

d. 21 -6068 人工智能最新进展 

e. 21 -6070 南加州纯净水季度更新 

08172026 EOT 6e C -L 附件： 

f. 21 -6069 季度网络安全更新会议[与大都会信息技术服务总监、信息技术部主任雅各布·马戈

利斯或指定代理人就公共服务或设施面临的威胁举行会议；根据政府法典第54957

(a)条规定，以闭门会议形式举行] 

7. 管理层公告及亮点 

一个。 21 -5835 工程服务活动 

信息技术活动 

水系统运行活动 

8. 后续-事项 
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第4页 

没有任何 

9. 未来议程项目 

10. 休会 

注：本委员会负责审核各项议题，并向全体董事会提出最终行动建议。最终行动由董事会做出。委员会议程可在Metropolitan网站https://mwd

h2o.legistar.com/Calendar.aspx上查阅。即使董事会达到法定人数，本委员会也不会做出任何对董事会具有约束力的最终决定。 

 

与公开会议议程项目相关的书面材料，如果在例会召开前不到 72 小时分发给董事，则可在大都会总部大楼和大都会网站 

https://mwdh2o.legistar.com/Calendar.aspx 上供公众查阅。 

 

如需残疾-相关的调整或便利措施（包括辅助工具或服务）以便参加会议，应提前向董事会执行秘书提出申请，以确保所要求的服务或便利措施

能够提供。 

US2 -456 
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Lunes, 17 de agosto de 2026 
Calendario de reuniones 

Final del Comité de Ingeniería, Operaciones 
y Tecnología- 
 

Reunión con la Junta Directiva * 
 

17 de agosto de 2026 
 

9:00 a. m. 

09:00 am EOT 
11:15 am LEG 
13:30 h DESCANSO 
14:00 CWC 
15:30 h OWA 

D. Erdman, Presidente 
S. Faessel , Vicepresidente 
D. Álvarez 
G. Bryant 
J. Crawford 
B. Dennstedt 
L.Fong -Sakai 
R. Jay 
J. Lewitt 
C. Miller 
R. Pakala 
M. Petersen 
K. Seckel 

Para ver las reuniones en directo por internet: haga clic aquí . 
 
Los miembros del público pueden presentar sus comentarios a la 
Junta y a los Comités sobre asuntos de su competencia en -tiempo 
real durante la sección de comentarios públicos de la reunión, tanto 
por teleconferencia como en persona. Para asistir de forma remota 
o para presentar comentarios públicos, marque 18778535257 e 
ingrese el ID de la reunión: 862 4397 5848 o, para unirse por 
internet, haga clic aquí . 
 
escrito enviados a BoardPublicComment@mwdh2o.com y recibidos 
antes de las 15:00 horas del día hábil anterior a la reunión 
programada se enviarán a la Junta y se publicarán en la pestaña 
"Elementos y respuestas presentados", disponible aquí: 
https://mwdh2o.legistar.com/Legislation.aspx . Los comentarios por 
escrito que no se reciban a tiempo no se incluirán en el acta de esa 
reunión. Los comentarios que se encuentren dentro de la 
jurisdicción temática se enviarán después de la reunión para el acta 
de la siguiente reunión . 
 
Descargo de responsabilidad: Los comentarios públicos, tanto 
escritos como orales, se reciben de conformidad con la Ley Ralph 
M. Brown. Tenga en cuenta que Metropolitan no respalda ni 
garantiza la exactitud ni la fiabilidad de la información 
proporcionada en los comentarios públicos ni por terceros. 

Comité EOT 

Edificio de la sede central de MWD • 700 N. Alameda Street • Los Ángeles, CA 90012 
Ubicaciones para teleconferencias: 

3008 W. 82nd Place • Inglewood, CA 90305 
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Página 2 

* La reunión de este Comité del Distrito Metropolitano de Agua se convoca como una reunión 
conjunta con la Junta Directiva para el cumplimiento de la Ley Brown. Los miembros de la Junta 
que no estén asignados a este Comité podrán participar como miembros de la Junta, 
independientemente de si hay o no quórum. Para preservar la función consultiva del Comité ante 
la Junta, los miembros de la Junta que no estén asignados a este Comité no votarán en los 
asuntos que se presenten ante él. 

* 21582 08172026 Comité de Ingeniería, Operaciones y Tecnología - Agendas 
traducidas 

Los programas se traducen mediante un servicio de traducción digital. Metropolitan no 
garantiza la exactitud de ninguna traducción. 

1. Oportunidad para que los miembros del público se dirijan al comité 
sobre asuntos dentro de la jurisdicción del comité (Según lo exige la 
Sección 54954.3(a) del Código Gubernamental). 

** CALENDARIO DE CONSENTIMIENTO ** 

2. DECISIÓN DEL COMITÉ (SOLO) 

A. 21 -5834 Aprobar las actas del Comité de Ingeniería, Operaciones y Tecnología 
del 13 de julio de 2026. 

08172026 EOT 2A (07132026) Actas Archivos 
adjuntos : 

3. ASUNTOS DEL COMITÉ (PARA CONSIDERACIÓN DE LA JUNTA 
DIRECTIVA) 
7 -1 21 -6051 Autorizar un aumento de $25,000 en la autorización de modificación 

de un contrato de adquisición existente con B&K Valves and 
Equipment Inc. para el suministro de dos válvulas para la torre de 
salida del lago Skinner; el gerente general ha determinado que la 
acción propuesta está exenta o no está sujeta a la CEQA. 

7 -5 21 -6104 Adjudicar un contrato de 5.164.432 dólares a Bigfoot Homes Inc. para 
el suministro e instalación de hasta veintiuna -casas prefabricadas en 
cuatro estaciones de bombeo del acueducto del río Colorado; el 
gerente general ha determinado que la acción propuesta está exenta 
o no está sujeta a la CEQA. 

7 -6 21 -6056 Autorizar un acuerdo con Nokia of America Corporation por un monto 
que no exceda los $6.831 millones para la adquisición de equipos y el 
apoyo al diseño para la actualización de la -red de área amplia de la 
Región Oeste; el Gerente General ha determinado que la acción 
propuesta está exenta o no está sujeta a la CEQA. 

** FIN DEL CALENDARIO DE CONSENTIMIENTO ** 
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4. ASUNTOS DEL COMITÉ (PARA CONSIDERACIÓN DE LA JUNTA 
DIRECTIVA) 
8 -1 21 -6057 Autorizar un acuerdo de $29,241,000 con PCL Construction West 

Coast Inc. para -servicios progresivos de diseño y construcción de la 
Fase 1 para el Proyecto de Mejoras del Sistema Eléctrico y de la 
Estructura de Control de Presión del Lago Mathews; y un aumento de 
$3.1 millones a un acuerdo existente con Carollo Engineers Inc. por 
un nuevo monto que no exceda los $4.4 millones para servir como 
asesor del propietario a través del acuerdo de diseño y construcción 
de la Fase 1 -; el Gerente General ha determinado que la acción 
propuesta está exenta o no está sujeta a la CEQA. 

5. ASUNTOS DEL COMITÉ (INFORMACIÓN PARA LA CONSIDERACIÓN DE 
LA JUNTA DIRECTIVA) 

NINGUNO 

6. PUNTOS DEL COMITÉ (INFORMATIVOS) 

a. 21 -6066 Actualización anual sobre la resiliencia de la infraestructura 

08172026 EOT 6a C -L Archivos 
adjuntos : 

b. 21 -6102 Actualización sobre la gestión de embalses 

08172026 EOT 6b C -L Archivos 
adjuntos : 

c. 21 -6067 Resultados de un estudio de investigación sobre la desalinización del agua de mar 

d. 21 -6068 Actualización sobre inteligencia artificial 

e. 21 -6070 Actualización trimestral de Pure Water en el sur de California 

08172026 EOT 6e C -L Archivos 
adjuntos : 

f. 21 -6069 Actualización trimestral sobre ciberseguridad [Conferencia con el Director 
Metropolitano de Servicios de Tecnología de la Información, Tecnología de la 
Información, Jacob Margolis, o agentes designados sobre amenazas a los 
servicios o instalaciones públicas; se celebrará en sesión a puerta cerrada de 
conformidad con la Sección 54957(a) del Código Gubernamental] 

7. ANUNCIOS Y ASPECTOS DESTACADOS DE LA GERENCIA 

a. 21 -5835 Actividades de servicios de ingeniería 
Actividades de tecnología de la información 
Actividades de operación del sistema de agua 

8. TEMAS DE SEGUIMIENTO- 
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NINGUNO 

9. PUNTOS DEL ORDEN DEL DÍA FUTURO 

10. APLAZAMIENTO 

NOTA: Este comité revisa los asuntos y formula una recomendación para su aprobación final ante la Junta Directiva en pleno. La 
Junta Directiva tomará la decisión final. Las agendas de los comités pueden consultarse en el sitio web de Metropolitan: 
https://mwdh2o.legistar.com/Calendar.aspx. Este comité no tomará ninguna decisión final vinculante para la Junta Directiva, 
incluso cuando haya quórum. 
 
Los documentos relacionados con los puntos del orden del día de las sesiones públicas que se distribuyen a los directores con 
menos de 72 horas de antelación a una reunión ordinaria están disponibles para su consulta pública en el edificio de la sede de 
Metropolitan y en el sitio web de Metropolitan: https://mwdh2o.legistar.com/Calendar.aspx. 
 
Las solicitudes de modificaciones o adaptaciones relacionadas con la discapacidad -, incluidas las ayudas o servicios auxiliares, 
para asistir o participar en una reunión, deben dirigirse al Secretario Ejecutivo de la Junta con antelación a la reunión para 
garantizar la disponibilidad del servicio o la adaptación solicitada. 
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THE METROPOLITAN WATER DISTRICT OF SOUTHERN CALIFORNIA 

 

MINUTES 

 

ENGINEERING, OPERATIONS & TECHNOLOGY COMMITTEE 

 

July 13, 2026 

 

Chair Erdman called the meeting to order at 9:00 a.m.  

 

Members present: Directors Bryant, Crawford, Erdman, Faessel, Fong-Sakai, Jay, Lewitt, Miller (entered 

after roll call), Petersen (entered after roll call), and Seckel 

 

Members absent: Directors Alvarez and Dennstedt 

 

Other board members present: Directors Camacho, Crane, Fellow, Gray (teleconference posted location), 

Katz, Kurtz, Ortega, Pakala, Pressman (teleconference posted location), Ramos, and Shepherd Romey 

 

Committee staff present: Bednarski, Chapman, Chaudhuri, Deshmukh, Eckstrom, Hattar, Hawk, Hudson, 

Linn, Martin, Nobriga, Parsons, Rhoads, Rubin, and Scully 

 

 

1. OPPORTUNITY FOR MEMBERS OF THE PUBLIC TO ADDRESS THE COMMITTEE ON 

MATTERS WITHIN THE COMMITTEE'S JURISDICTION (As required by Gov. Code 

Section 54954.3(a)) 

 

Campbell Ingram, Executive Officer, San Joaquin Delta Conservancy, spoke regarding Item 8-1.  

 

CONSENT CALENDAR ITEMS – ACTION 

 

2. COMMITTEE ACTION (ONLY) 

A. Approval of the Minutes of the Engineering, Operations, and Technology Committee for 

June 8, 2026. 
 

 

3. COMMITTEE ITEMS (FOR BOARD CONSIDERATION) 

 

7-1 Subject: Award a $7,159,500 contract to Shimmick Construction Company Inc. 

to replace two radial gates along the San Diego Canal and authorize an 

increase of $515,000 to an agreement with Lee & Ro Inc. for a new not-

to-exceed amount of $1,419,000 for technical support during 

construction; the General Manager has determined that the proposed 

action is exempt or otherwise not subject to CEQA 

 

 Presented by: No presentation was given. 
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 Motion: a. Award a $7,159,500 contract to Shimmick Construction Company 

Inc. to replace the two radial gates along the San Diego Canal; and  

b. Authorize an increase of $515,000 to an agreement with Lee & Ro 

Inc. for a new not-to-exceed amount of $1,419,000 for technical 

support during construction. 

 

7-2 Subject: Authorize an increase of $2,750,000 to an existing agreement with Pure 

Technologies U.S. Inc. for a new not-to-exceed total amount of 

$9,750,000 for inspections and analysis of Prestressed Concrete Cylinder 

Pipe; the General Manager has determined that the proposed action is 

exempt or otherwise not subject to CEQA 

 

 Presented by: No presentation was given. 

 Motion: Authorize an increase of $2,750,000 to an existing agreement with Pure 

Technologies U.S. Inc. for a new not-to-exceed total amount of 

$9,750,000 for inspections and analysis of Prestressed Concrete Cylinder 

Pipe. 

 

 

Director Petersen entered the meeting. 

 

Director Seckel made a motion, seconded by Director Jay, to approve the consent calendar, consisting of 

items 2A, 7-1, and 7-2. 

The vote was:  

Ayes:  Directors Bryant, Crawford, Erdman, Faessel, Fong-Sakai, Jay, Lewitt, Petersen, 

and Seckel 

Noes: None 

Abstentions: None 

Not voting: None  

Absent: Alvarez, Dennstedt, and Miller 
 

The motion to approve items 2A, 7-1, and 7-2 passed by a vote of 9 ayes, 0 noes, 0 abstentions, and 3 

absent. 

 

Director Miller entered the meeting. 

 

 

** END OF CONSENT CALENDAR ITEMS ** 
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4. COMMITTEE ITEMS (ACTION FOR BOARD CONSIDERATION) 

 

8-1 Subject: Award a $16,525,536 contract to Wood Bros Inc. to construct a wetland 

on Webb Tract; and authorize a $1,988,400 agreement with MBK 

Engineers to provide construction management services; an increase of 

$864,000 to an existing agreement with Environmental Science 

Associates for a new not-to-exceed total of $1,844,000 for environmental 

monitoring; an increase of $260,000 to an existing agreement with GEI 

Consultants Inc. for a new not-to-exceed total of $1,760,000 for technical 

support; an increase of $145,000 to an existing agreement with 

HydroFocus Inc. for a new  not-to-exceed total of $600,000 for 

scientific monitoring; and an increase of $100,000 to an existing 

agreement with J.A. Spezia Consulting for a new not-to-exceed total of 

$300,000 for public outreach and tribal coordination; the General 

Manager has determined that the proposed action is exempt or otherwise 

not subject to CEQA 

 

 Presented by: Malinda Stalvey, Program Manager, Bay-Delta Initiative 

 Motion: a. Award a $16,525,536 contract to Wood Bros Inc. to construct a 

wetland on Webb Tract;  

b. Award a $1,988,400 agreement with MBK Engineers to provide 

construction management services;  

c. Authorize an increase of $864,000 to an existing agreement with 

Environmental Science Associates for a new not-to-exceed amount of 

$1,844,000 for environmental monitoring;  

d. Authorize an increase of $260,000 to an existing agreement with GEI 

Consultants Inc. for a new not-to-exceed total of $1,760,000 for 

technical support;  

e. Authorize an increase of $145,000 to an existing agreement with 

HydroFocus Inc. for a new not-to-exceed total of $600,000 for 

scientific monitoring; and  

f. Authorize an increase of $100,000 to an existing agreement with J.A. 

Spezia Consulting for a new not-to-exceed total of $300,000 for 

public outreach and tribal coordination. 

 

The following Directors provided comments or asked questions: 

 

1. Miller 

 

Director Miller made a motion, seconded by Director Fong-Sakai, to table the motion on this item until at 

least the August board meeting. 
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The following Directors provided comments or asked questions regarding the motion to table. 

 

1. Seckel 

2. Bryant 

3. Fong-Sakai 

4. Fellow 

5. Shepherd Romey 

6. Chair Ortega 

 

Staff responded to the Directors’ questions and comments.  

 

The vote was:  

Ayes:  Directors Crawford, Fong-Sakai, Miller, and Petersen 

Noes: Directors Bryant, Erdman, Faessel, Jay, Lewitt, and Seckel 

Abstentions: None 

Not voting: None  

Absent: Directors Alvarez and Dennstedt  
 

The motion to table item 8-1 failed by a vote of 4 ayes, 6 noes, 0 abstentions, and 2 absent. 

 

Director Bryant made a motion, seconded by Director Seckel to approve item 8-1, option 1. 

 

Director Petersen left the meeting. 

 

The following directors provided comments or asked questions:  

 

1. Miller 

2. Chair Ortega 

3. Katz 

4. Kurtz 

5. Bryant 

6. Lewitt 

7. Seckel 

 

The vote was:  

 

Ayes:  Directors Bryant, Crawford, Erdman, Faessel, Jay, and Seckel 

Noes: Lewitt 

Abstentions: Fong-Sakai and Miller 

Not voting: None  

Absent: Directors Alvarez, Dennstedt, and Petersen 
 

The motion for item 8-1, option 1, passed by a vote of 6 ayes, 1 no, 2 abstentions, and 3 absent. 
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5. COMMITTEE ITEMS (INFORMATIONAL FOR BOARD CONSIDERATION) 

 

None. 

 

6. COMMITTEE ITEMS (INFORMATIONAL) 

a. Subject: Update on Alternative Project Delivery Methods 

 Presented by: John Vrsalovich, Section Manager, Engineering Services, Engineering 

Planning 

Howard Lum, Section Manager, Engineering Services, Design 

 

  Mr. Vrsalovich and Mr. Lum reported on the following: 

• A high-level overview of Metropolitan’s construction delivery 

methods, including Alternative Project Delivery (APD) 
 

The following Directors provided comments or asked questions: 

 

1. Miller 

2. Chair Ortega 

3. Seckel 

 

Staff responded to the Directors’ questions and comments. 

 

Item 6b, Reservoir Management Update, was deferred. 
 

c. Subject: Update on District Housing and Property Improvements Program 

 Presented by: Ish Singh, Team Manager, Program Management Section, Conveyance 

& Distribution PM Unit 

Victor Ramirez, Section Manager, Facility & Fleet Management 

 

  Mr. Singh and Mr. Ramirez reported on the following:   

• An update on near- and long-term improvements to district 

housing and property at the CRA pumping plant villages 

 

Director Petersen re-entered the meeting. 

 

The following Directors provided comments or asked questions: 

 

1. Bryant 

2. Erdman 

3. Fong-Sakai 

4. Miller 

 

Staff responded to the Directors’ questions and comments.   
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7. MANAGEMENT ANNOUNCEMENTS AND HIGHLIGHTS 

 

a. Subject: Engineering Services, Information Technology, and Water System 

Operations Activities 

 

 Presented by: John Bednarski, Assistant General Manager, Water and Technical 

Resources 

Shane Chapman, Assistant General Manager, Operations 
 

Mr. Bednarski reported on the following: 

• 2026 College Intern Program 

• Eagle Rock - Wildfire Suppression 

 

Mr. Chapman reported on the following: 

• Water Quality Co-op Education 

• 2026 IT Internship Program 

 

 

8. FOLLOW-UP ITEMS 

None 

 

9. FUTURE AGENDA ITEMS 

None 

10. ADJOURNMENT 

The next meeting will be held on August 17, 2026. 

 

Meeting adjourned at 11:14 a.m. 

 

Dennis Erdman  

Chair  
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 Board of Directors 
Engineering, Operations, and Technology Committee 

8/18/2026 Board Meeting 

7-1 

Subject 

Authorize an increase of $25,000 in change order authority to an existing procurement contract with B&K Valves 
and Equipment Inc. to furnish two valves for the Lake Skinner outlet tower; the General Manager has determined 
that the proposed action is exempt or otherwise not subject to CEQA 

Executive Summary 

In April 2023, Metropolitan’s Board awarded a procurement contract to replace the two valves at Lake Skinner 
outlet tower. Manufacturing of the valves is approximately 95 percent complete, with delivery scheduled for the 
fall of 2026. In April 2025, the United States federal government imposed additional tariffs on goods delivered 
from Italy. The tariff costs were unforeseen at the time of contract award and are not included in the original 
contract amount. Payment of the additional tariff costs, in combination with a previously directed change to the 
contract, will result in contract costs that will exceed the General Manager’s current change order authority of 
$250,000.  

Staff recommend that the General Manager’s change order authority for this construction contract be increased by 
$25,000 at this time so the contractor can complete the remaining work without delay and at the lowest overall 
cost. See Attachment 1 for the Location Map. 

Proposed Action(s)/Recommendation(s) and Options 

Staff Recommendation: Option #1 

Option #1 

Authorize an increase of $25,000 in change order authority to an existing procurement contract with B&K 
Valves and Equipment Inc. to furnish two valves for the Lake Skinner outlet tower. 

Fiscal Impact: Expenditure of $25,000 in capital funds. All costs will be incurred in the current biennium 
and have been previously authorized. 
Business Analysis: This option will enable the procurement contract to be completed and the two valves to 
be delivered on time. 

Option #2 
Do not authorize an increase in change order authority to the existing procurement contract with B&K Valves 
and Equipment Inc. to furnish two valves for the Lake Skinner outlet tower. 
Fiscal Impact: Unknown 
Business Analysis: This option could lead to legal claims by the vendor, potential litigation, higher overall 
costs, and delays in valve delivery. 

Alternatives Considered 

Staff attempted to negotiate terms and conditions with the valve supplier to remain within the General Manager’s 
change order authority limits. However, that was not possible because the contract states that when tariffs are 
imposed on imports after contract award, such changes constitute unforeseen expenditures under the contract. 
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The selected alternative is to consider the increased tariffs a changed condition under the terms of the contract. 
For contracts awarded after the tariff increase in April 2025, staff updated the construction and procurement 
documents to reflect the inclusion of increased tariffs. 

Applicable Policy 

Metropolitan Water District Administrative Code Section 8121: General Manager Authority of the General 
Manager to Enter Contracts 

Metropolitan Water District Administrative Code Section 11104: Delegation of Responsibilities  

Related Board Action(s)/Future Action(s) 

By Minute Item 53212, dated April 11, 2023, the Board awarded a $1,174,475 procurement contract to B&K 
Valves and Equipment Inc. for the replacement of two valves at the Lake Skinner outlet tower. 

California Environmental Quality Act (CEQA) 

CEQA determination for Option #1:  

The proposed action is not defined as a project under CEQA because it involves the creation of government 
funding mechanisms or other government fiscal activities which do not involve any commitment to any specific 
project which may result in a potentially significant physical impact on the environment. (State CEQA Guidelines 
Section 15378(b)(4).) 

CEQA determination for Option #2:  

None required 

Details and Background 

Background 

Lake Skinner was built in the early 1970s and is part of the Skinner Branch System, which delivers water to 
southern Riverside County and San Diego County. The Lake Skinner outlet tower controls the outflows from 
Lake Skinner, which supplies untreated water to the Skinner plant and San Diego Pipeline Nos. 3, 5, and 6. The 
outlet tower is the only means of releasing water from the reservoir. 

The outlet tower is a circular, freestanding, reinforced-concrete structure equipped with five tiers of 42-inch-
diameter valves. The top four tiers contain six valves each and feed the Skinner plant and the San Diego pipelines. 
The lowest tier, tier five, contains two valves designed to dewater the reservoir.  

During the preliminary outlet tower seismic investigation, staff identified hairline cracks on the valve actuators of 
the valves located at the bottom of the tower. These two valves are critical to ensure that Lake Skinner can be 
fully dewatered in the event of a potential dam safety issue. The actuators for the valves in question were repaired 
to ensure the valves are operable; however, replacement of the valves and actuators is recommended to ensure 
long-term reliable and repeatable operation. 

Lake Skinner Outlet Tower Valve Replacement – Procurement 

In April 2023, Metropolitan’s Board awarded Contract 214904, for $1,174,475 to B&K Valves and Equipment 
Inc., for the procurement of two 42-inch diameter butterfly valves and actuators. While B&K Valves is a United 
States company based in California, its supplier’s foundry facility is located in Italy. 

At the time the contract was awarded, a 5 percent import tariff was included in the contract amount. After the 
contract award, the import tariffs increased to 15.6 percent in April 2025. Although Contract 214904 was awarded 
before the increase in import tariffs, all deliveries under this contract are now subject to the new import tariffs. 
Staff has reviewed the contract and has determined that Metropolitan is responsible for paying the valve supplier 
for the increased tariff costs.   
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Increase in Change Order Authority (B&K Valves and Equipment Inc.) 

Per Metropolitan’s Administrative Code, the General Manager has the authority to execute change orders for this 
procurement contract up to $250,000. To date, $178,840 has been expended to increase the actuator size to 
accommodate the operating conditions of the existing appurtenant equipment, leaving $71,160 in change order 
authority. The estimated increase in tariff costs for this project is currently $84,174. Staff recommend increasing 
the change order authority for Contract 214904 by $25,000 to a new maximum of $275,000. The increased 
change order will allow Metropolitan to pay for the replacement valves, reimburse the valve vendor for tariffs, 
and include a small contingency amount. The valves are currently 95 percent complete and are scheduled for 
delivery by the fall of 2026, and will be installed by Metropolitan forces in winter 2027 during a planned 
shutdown.  

This action authorizes an increase of $25,000 to the General Manager’s change order authority for procurement 
Contract 214904 with B&K Valves and Equipment Inc., for the Lake Skinner outlet tower, for a new 
not-to-exceed total of $275,000. This action will not result in a time extension for the contract. No additional 
funds are required as sufficient funds are available in the project budget. 

Project Milestone 

October 2026 – Delivery of replacement valves for Lake Skinner outlet tower 

 

 

 7/30/2026 
Mai M. Hattar 
Chief Engineer 
Engineering Services 

Date 

 7/30/2026 
John V. Bednarski 
Assistant General Manager 

Date 

 

Attachment 1 – Location Map  

Ref# es12709895 
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 Board of Directors 
Engineering, Operations, and Technology Committee 

8/18/2026 Board Meeting 

7-5 

Subject 

Award a $5,164,432 contract to Bigfoot Homes Inc. to furnish and install up to twenty-one manufactured houses 
at four Colorado River Aqueduct pumping plants; the General Manager has determined that the proposed action is 
exempt or not subject to CEQA 

Executive Summary 

Metropolitan maintains employee housing, kitchens, and short-term lodging facilities at the Colorado River 
Aqueduct (CRA) pumping plant villages to enable staff to conduct their regular operational duties, participate in 
scheduled major maintenance/rehabilitation activities, and respond to emergencies in a timely manner. These 
facilities have exceeded their design life, are showing signs of deterioration, and require replacement. 
Metropolitan is implementing a long-term Desert Housing Project to improve housing in the Desert Region. 
While the long-term Desert Housing Project is being designed and constructed, there is an immediate need to 
support the housing needs for new hires and incoming apprentices in the Desert Region. 

This action awards a procurement contract to furnish and install up to twenty-one manufactured homes at four 
CRA pumping plants. See Attachment 1 for the Allocation of Funds, Attachment 2 for the Abstract of Bids, and 
Attachment 3 for the Location Map. 

Proposed Action(s)/Recommendation(s) and Options 

Staff Recommendation: Option #1 

Option #1 
Award a $5,164,432 contract to Bigfoot Homes Inc. to furnish and install up to twenty-one manufactured 
houses at four Colorado River Aqueduct pumping plants.  

Fiscal Impact: Expenditure of $9 million in capital funds. Approximately $6 million in capital funds will be 
incurred in the current biennium and have been previously authorized. The remaining capital expenditures 
will be funded from the next capital investment plan budget. 
Business Analysis: This option will provide adequate housing for staff stationed at Metropolitan’s desert 
facilities, ensuring sufficient staffing for operations and maintenance. 

Option #2 
Do not proceed with the project at this time. 
Fiscal Impact: None 
Business Analysis: This option will forgo an opportunity to provide adequate housing and staffing at the 
Metropolitan’s desert facilities. 

Alternatives Considered 

During the planning process for the manufactured homes, staff considered providing rental housing at the closest 
towns, such as Parker, Blythe, or Indio, where residential or hotel accommodations are available. However, the 
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remoteness of the pumping plants makes travel time and long-term costs impractical, rendering this option neither 
economically nor operationally feasible. The selected alternative ensures that staff can respond to emergencies on 
time, provides the most cost-effective solution, and supports improved recruitment and retention for these remote 
facilities. 

Applicable Policy 

Metropolitan Water District Administrative Code Section 8121: General Authority of the General Manager to 
Enter Contracts 

Metropolitan Water District Administrative Code Section 11104: Delegation of Responsibilities 

Related Board Action(s)/Future Action(s) 

By Minute Item 52179, dated November 10, 2020, the Board authorized preparation of conceptual master plan 
and to conduct property assessments for District housing. 

By Minute Item 52381, dated May 11, 2021, the Board authorized two new agreements for environmental 
documentation and geotechnical services in support of the District Housing and Property Improvements. 

By Minute Item 52448, dated July 13, 2021, the Board authorized an increase to an agreement with Roesling 
Nakamura Terada Architects for preliminary design and architectural services in support of the District Housing 
and Property Improvements. 

By Minute Item 52980, dated September 13, 2022, the Board authorized an increase to an agreement with 
Roesling Nakamura Terada Architects for final design and architectural services in support of the District 
Housing and Property Improvements. 

Board Informational Item 9-2, dated July 9, 2024, transmitted the final report from the community planner on the 
District Housing and Property Improvement Program. 

Board Informational Item 6a, dated October 7, 2024, recommended implementing the new CRA housing strategy 
in four stages. 

By Minute Item 53843, dated November 19, 2024, the Board authorized an amendment to an agreement with 
Roesling Nakamura Terada Architects for design and architectural services in support of the District Housing and 
Property Improvements. 

By Minute Item 54446, dated April 14, 2026, the Board appropriated a total of $1.025 billion for projects 
identified in the Capital Investment Plan for Fiscal Years 2026/2027 and 2027/2028. 

Board Informational Item 6c, dated July 13, 2026, recommended procurement and installation of manufactured 
homes at four CRA pumping plants to support the immediate housing needs within the Desert Region. 

California Environmental Quality Act (CEQA) 

CEQA determination for Option #1:  

The proposed action is exempt from CEQA because the action consists of the operation, repair, maintenance, 
permitting, leasing, licensing, or minor alteration of existing public or private structures, facilities, mechanical 
equipment, or topographical features involving negligible or no expansion of existing or former use and no 
possibility of significantly impacting the physical environment. In addition, the proposed action consists of 
construction and location of limited numbers of new, small facilities or structures; installation of small new 
equipment and facilities in small structures; and the conversion of existing small structures from one use to 
another where only minor modifications are made in the exterior of the structure. Furthermore, the proposed 
action consists of minor public or private alterations in the condition of land, water, and/or vegetation, which do 
not involve removal of healthy, mature, scenic trees except for forestry or agricultural purposes. Finally, the 
proposed action is exempt from CEQA because there is no potential for the activity in question to have a 
significant effect on the environment. (State CEQA Guidelines Sections 15061 (b)(3), 15301, 15303, and 15304.) 
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CEQA determination for Option #2: 

None required 

Details and Background 

Background 

The CRA is a 242-mile-long conveyance system that transports water from the Colorado River to Lake Mathews 
in Riverside County. The aqueduct system was constructed in the late 1930s and was placed into service in 1941. 
The CRA includes five pumping plants that are located in remote, isolated areas of the California desert. Since the 
CRA’s inception, Metropolitan has provided housing and lodging to employees involved in the construction, 
operation, and maintenance of the aqueduct system. Due to the remoteness of the pumping plants, providing on-
site housing ensures that staff can respond to emergencies promptly. Houses, kitchens, and short-term lodging 
were initially constructed at the CRA pumping plants in the early 1940s. Expansion of the CRA’s capacity in the 
1950s led to the construction of additional houses. Metropolitan has performed routine maintenance on each of 
these facilities since their construction. However, after decades of continuous use and exposure to the harsh desert 
environment, the facilities have deteriorated and need replacement. 

Metropolitan initiated the Desert Housing and Property Improvements Project to address the long-term needs for 
housing, kitchens, and lodging within the Desert Region through a staged approach. In November 2024, staff 
recommended initiating the first stage of a multi-stage program with Eagle Mountain Pumping Plant as the first 
facility. Design is underway for the Eagle Mountain Pumping Plant, with construction anticipated to begin by fall 
2027. Stage 1 at Eagle Mountain Pumping Plant includes: (1) constructing eight new 750-square-foot townhomes 
comprised of one-bedroom and one bath; (2) replacing the existing kitchen and lodge facilities; and (3) providing 
amenity features that include a multi-purpose building. Lessons learned from these initial facilities at Eagle 
Mountain Pumping Plant will be applied to the remaining plants, ensuring optimized cost and schedule for the 
entire project.  

While staff implement the long-term plans, there is also an immediate need for additional housing to 
accommodate new hires and support the apprenticeship and upcoming pump rehabilitation programs. The CRA 
pumping plants require specialized skills and expertise, particularly in mechanical and electrical disciplines, to 
support daily operations. With existing staff shortages, the Desert Region has an increased need to bring in 
apprentices to train and prepare them to ensure continued, reliable operations at these plants, including supporting 
the upcoming capital work. The Desert region hired three apprentices this year, who were provided housing from 
the existing housing inventory. However, there are plans to hire an additional cohort of apprentices over the next 
two years. These additional apprentices would be provided housing at the pumping plants. In addition to the 
apprentices, and with the adoption of the FY 2026/2027 to FY 2027/2028 biennial budget, approximately 
10 additional full-time staff will be hired over the next several years to address long-term staffing needs. The 
planned onboarding schedule of these new employees will outstrip the availability of existing housing inventory. 

Staff recommends that housing for these new desert staff be provided by utilizing cost-effective manufactured 
housing. While these units are not designed/manufactured to withstand decades of use in harsh desert climates, 
staff incorporated provisions into the procurement contract to enhance certain features beyond the manufacturer’s 
standard offerings, such as improved roofing, insulation, and siding, to enhance durability. The additional 
manufactured housing units will provide immediate living accommodation for both apprentices and new staff 
while the long-term improvements are being planned and implemented. Fourteen 1,300-square-foot, 
three‑bedroom, two-bath manufactured houses and up to seven 660-square-foot, one-bedroom, one-bath 
manufactured houses will be provided, for a total of up to twenty-one houses, to meet the immediate and 
short‑term needs. A combination of three-bedroom and one-bedroom units provides flexibility to accommodate 
different household types and increases long-term employee retention at these remote facilities during this interim 
transition period. These units will be delivered and installed in multiple phases over three years across the Desert 
Region as needs arise.  Up to 21 interim units may eventually be needed, but staff will procure the units in an 
incremental manner that matches the actual onboarding of the new staff.  
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Manufactured Employee Housing for Colorado River Aqueduct Pumping Plants – Procurement and 
Installation 

The procurement and installation contract will provide up to twenty-one manufactured houses for four of the CRA 
pumping plants at Hinds, Eagle Mountain, Iron Mountain, and Gene. Fourteen 1,300-square-foot, three-bedroom, 
two-bath manufactured houses and up to seven 660-square-foot, one-bedroom, one-bath manufactured houses will 
be provided. The houses feature composite shingle roofing, exterior cement-panel siding, dual-hung glazed 
windows, HVAC, dishwasher, electric range, and refrigerator. The houses will be delivered to the pumping plants 
and installed on-site. 

Installation of the manufactured houses will be performed utilizing a hybrid construction approach. The vendor 
will fabricate the houses at a factory, deliver them to each pumping plant, and install them on the designated 
vacant lots. Metropolitan forces will perform grading before house delivery and extend utility services for sewer, 
potable water, and power to each house. Some of the site work will also be handled through minor construction 
contracts that are planned to be awarded by the General Manager under his Administrative Code authority. This 
work may include installation of hardscape, such as walkways, stairs, and driveways; surface drainage features; 
and minimal landscaping. Installation of the manufactured houses will be phased over three years, based on the 
new staff hiring and the upcoming apprenticeship program in the Desert Region. The procurement contract also 
includes provisions for unit pricing reductions if Metropolitan determines that some of the houses are not needed. 

A total of $9,000,000 is required to perform this work. In addition to the amount of the procurement contract 
described below, the allocated funds for Metropolitan staff include $570,000 for factory fabrication inspection; 
$2,500,000 for Metropolitan force construction as described above; $155,000 for submittals review and 
responding to requests for information; $290,000 for contract administration, environmental monitoring, and 
project management; and $320,568 for the remaining budget. Attachment 1 provides the allocation of the 
required funds. 

Award of Procurement Contract (Bigfoot Homes Inc.) 

Specifications No. 2190 for furnishing twenty-one manufactured houses was advertised for bids on 
April 23, 2026. As shown in Attachment 2, three bids were received and opened on July 14, 2026. The bid from 
Bigfoot Homes Inc. in the amount of $5,164,432 complies with the requirements of the specifications. This 
amount includes delivery and all sales and use taxes imposed by the state of California. The other bids, including 
taxes, ranged from approximately $5,823,895 to $6,852,225. The budgetary estimate for the procurement contract 
based on manufacturer estimates is $5,500,000. 

This action awards a $5,164,432 procurement contract to Bigfoot Homes Inc to furnish and install up to 
21 manufactured homes in the Desert Region. As this is primarily a procurement contract, there are limited 
subcontracting opportunities, and no Small Business Enterprise participation level was established for this 
contract. 
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Project Milestone  

June 2029 – Complete delivery of interim housing units 

 

 

 7/29/2026 
Mai M. Hattar 
Chief Engineer 
Engineering Services 

Date 

 

 7/29/2026 
John V. Bednarski 
Assistant General Manager 

Date 

Attachment 1 – Allocation of Funds 

Attachment 2 – Abstract of Bids 

Attachment 3 – Location Map 

Ref# es12710207 
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Allocation of Funds for Manufactured Employee Housing for Colorado River Aqueduct Pumping Plants – 
Procurement and Installation 

Current Board 
Action 

(Aug. 2026)
Labor

Studies & Investigations -$                               
Final Design -                                 
Owner Costs (Program mgmt., 270,000                      
   envir. monitoring)

Submittals Review & Record Drwgs. 155,000                      

Construction Inspection & Support 570,000                      

Metropolitan Force Construction 2,250,000                   
Materials & Supplies 250,000                      
Incidental Expenses 20,000                        
Professional/Technical Services -                                 
Right-of-Way -                                 
Equipment Use -                                 
Contracts -                                 
  Bigfoot Homes Inc. 5,164,432                   
Remaining Budget 320,568                      

Total 9,000,000$                 

 

 
The total amount expended to date is approximately $540,000. The total estimated cost to complete the installation of the 
manufactured homes, including the amount appropriated to date, and funds allocated for the work described in this action is 
$9.54 million. 
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The Metropolitan Water District of Southern California 
 

Abstract of Bids Received on July 14, 2026, at 2:00 P.M. 
 

Specifications No. 2190 
Furnishing Manufactured Employee Housing for Colorado River Aqueduct Pumping Plants 

 
The work includes procurement and installation of up to 21 manufactured homes, along with all appliances as 
specified and shown in the specifications. 
 
Budgetary Estimate: $5.5 million 
 

Bidder and Location Total1 

Bigfoot Homes Inc.2 
El Segundo, CA 

$5,164,432 

Horizon Manufactured Homes Inc. 
Hemet, CA 

$5,823,895 

TKM Home Sales Inc. 
Riverside, CA 

$6,852,225 

 
1 Includes State of California sales and use taxes of 9.75 percent. 
2 Small Business Enterprise (SBE) participation level is not applicable for this contract. 
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 Location Map 
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 Board of Directors 
Engineering, Operations, and Technology Committee 

8/18/2026 Board Meeting 

8-1 

Subject 

Authorize a $29,214,000 agreement with PCL Construction West Coast Inc. for Phase 1 progressive design-build 
services for the Lake Mathews Pressure Control Structure and Electrical System Upgrades Project; and an 
increase of $3.1 million to an existing agreement with Carollo Engineers Inc. for a new not-to-exceed amount of 
$4.4 million to serve as the owner’s advisor for the Phase 1 design-build agreement; the General Manager has 
determined that the proposed action is exempt or otherwise not subject to CEQA 

Executive Summary 

Lake Mathews is the terminus of the Colorado River Aqueduct (CRA). The Lake Mathews facilities, including 
the forebay discharge facility and electrical distribution network, were constructed in the 1930s. These key 
structures and a majority of the related equipment are original and in need of rehabilitation. As all CRA water to 
both the Upper and Lower Feeders flows through this critical facility, staff recommend that a new bypass facility 
be constructed around the existing forebay. The bypass facility includes piping and a pressure control structure 
(PCS) that will allow staff to regulate flow leaving the lake into the Upper and Lower Feeders.  The new facilities 
would be constructed to replace the existing aging structure/equipment and eliminate this potential system 
vulnerability. Additionally, the aging electrical distribution system requires an upgrade to meet current and future 
demands and provide system redundancy.  A new chemical addition facility is also needed for control of invasive 
mussels. Collectively, these improvements will ensure overall system reliability and resiliency of the Lake 
Mathews facilities. 

This action authorizes an agreement with PCL Construction West Coast Inc. (PCL) to develop the Lake Mathews 
PCS and Electrical System Upgrades Project under a Progressive Design-Build (PDB) project delivery approach. 
Under this PDB approach, PCL will provide both design and construction services related to this project.  The 
current action requests authorization of the Phase 1 design-build agreement, which will primarily include the 
design services for the project.  Staff will return to the board at a future date(s) to authorize the construction 
portions of this project.  This action also authorizes an increase to an existing agreement with Carollo Engineers 
Inc. to serve as the owner’s advisor for the Phase 1 design-build agreement. See Attachment 1 for the Allocation 
of Funds, Attachment 2 for the List of Subconsultants, Attachment 3 for the Key Agreement Terms, and 
Attachment 4 for the Location Map. 

Proposed Action(s)/Recommendation(s) and Options 

Staff Recommendation: Option #1 

Option #1 

a. Authorize a $29,214,000 agreement with PCL Construction West Coast Inc. for Phase 1 progressive 
design-build services for the Lake Mathews Pressure Control Structure and Electrical System Upgrades 
Project; and 
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b. Authorize an increase of $3.1 million to an existing agreement with Carollo Engineers Inc. for a new not-
to-exceed amount of $4.4 million to serve as the owner’s advisor for the Phase 1 design-build agreement. 

Fiscal Impact: Expenditure of $41 million in capital funds. Approximately $37 million will be incurred in 
the current biennium and has been previously authorized. The remaining funds from this action will be 
accounted for in the next biennial budget. 

Business Analysis: This option will replace aging infrastructure and enhance the reliability of water 
deliveries from Lake Mathews to the Weymouth and Diemer plants. 

Option #2 
Do not authorize the agreement at this time. 
Fiscal Impact: None 
Business Analysis: This option would forego an opportunity to reduce the risk of unplanned electrical 
outages and interruption of water deliveries from Lake Mathews. This option could lead to higher repair costs, 
more extensive repairs, and unplanned shutdowns. Under this option, staff would continue to pursue the two 
projects separately utilizing a traditional design-bid-build delivery method. 

Alternatives Considered  

Alternatives considered for the Lake Mathews PCS and Electrical Upgrades included using a traditional design-
bid-build project delivery process in which drawings and specifications would be developed for advertisement for 
competitive bidding. It was determined that this traditional project delivery approach would delay completion of 
the project by two years when compared to the PDB method. An expected completion date for a typical design-
bid-build method would be mid-2035, whereas with design-build, completion would be expected by mid-2033. 
Due to the critical nature of these facilities, it was determined that Metropolitan should utilize PDB delivery to 
expedite construction of the Lake Mathews Pressure Control Structure and Electrical Upgrades Project. This 
selected alternative is expected to provide the earliest possible completion of the project. 

Applicable Policy 

Metropolitan Water District Administrative Code Section 8121: General Authority of the General Manager to 
Enter Contracts 

Metropolitan Water District Administrative Code Section 8148: Alternative Project Delivery 

Metropolitan Water District Administrative Code Section 11104: Delegation of Responsibilities 

Related Board Action(s)/Future Action(s) 

By Minute Item 49672, dated February 11, 2014, the Board authorized preliminary design phase activities to 
perform repairs and replace the Howell-Bunger valves at the Lake Mathews forebay facility. 

By Minute Item 50756, dated March 14, 2017, the Board authorized preliminary design phase activities for 
upgrades to the Lake Mathews electrical system. 

By Minute Item 53188, dated March 14, 2023, the Board authorized amendments to the Metropolitan Water 
District Administrative Code to provide for the implementation of new legislation authorizing the use of 
alternative project delivery methods. 

By Minute Item 53745, dated August 20, 2024, the Board authorized an agreement with Carollo Engineers Inc. to 
perform owner’s advisor services for progressive design-build delivery of the Lake Mathews Pressure Control 
Structure and Electrical System Upgrades. 

By Minute Item 54446, dated April 14, 2026, the Board appropriated a total of $1.025 billion for projects 
identified in the Capital Investment Plan for Fiscal Years 2026/27 and 2027/28. 
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Summary of Outreach Completed 

Metropolitan highlighted this project at a September 2023 MetWorks event during the Inland Empire Utilities 
Agency Inland Empire Industry Day to allow adequate time for interested design-build entities to form in advance 
and prepare to submit proposals. 

On March 12, 2025, Metropolitan hosted an outreach event and site tour ahead of the Request for Qualifications 
release to provide prospective design-builders with more information about the project. 

California Environmental Quality Act (CEQA) 

CEQA determination for Option #1:  

The proposed action is categorically exempt under the provisions of CEQA and the State CEQA Guidelines. The 
proposed action consists of basic data collection, research, experimental management, and resource evaluation 
activities, which do not result in a serious or major disturbance to an environmental resource. These may be 
strictly for information gathering purposes, or as part of a study leading to an action which a public agency has 
not yet approved, adopted, or funded. Accordingly, the proposed action qualifies as a Class 6 Categorical 
Exemption (Section 15306 of the State CEQA Guidelines). Additionally, the proposed action is statutorily exempt 
under the provisions of CEQA and the State CEQA Guidelines. The proposed action involves feasibility or 
planning studies for possible future actions which the agency, commission or board has not yet approved, adopted 
or funded (Section 15262 of the State CEQA Guidelines). 

CEQA determination for Option #2:  

None required 

Details and Background 

Background 

Lake Mathews is the terminus of the CRA. The Lake Mathews facilities were initially constructed in 1938 and 
expanded to their current capacity in 1961. The original facilities included the main dam embankment, the lake’s 
first outlet tower, discharge facilities, and the forebay, which has its own outlet tower. In 1961, the main dam 
embankment was raised, and two dikes were constructed, increasing the lake’s volume to its current capacity of 
182,000 acre-feet. 

The Lake Mathews discharge facility is used to convey all of the water from the lake to the Upper and Lower 
Feeders to supply the Weymouth and Diemer plants. The facility includes the forebay, its outlet tower, and ten 
32-inch-diameter Howell-Bunger fixed-cone valves that control flow from the lake into the forebay to dissipate 
the excess energy. The forebay is a reinforced concrete reservoir with a storage capacity of 31 acre-feet and 
includes a 60-foot-tall rectangular concrete outlet tower with steel slide gates. The design and configuration of the 
forebay and appurtenant structures/equipment reflects the state-of-the-art facility design from the late 1930s. 

The ten original Howell-Bunger valves have gradually deteriorated through continuous use and must be replaced. 
In addition, five 54-inch-diameter butterfly valves within the headworks structure and four large slide gates on the 
forebay outlet tower need to be refurbished or replaced. The facility’s design makes it difficult to safely access the 
fixed-cone valves for maintenance or repairs while the facility is in operation. The entire discharge facility and 
forebay must be shut down and dewatered before work can be performed on the outlet slide gates. All CRA water 
deliveries serving the Central Pool portion of the distribution system are funneled through these 88-year-old outlet 
facilities. The lack of redundancy in the current system increases operational risk, and scheduling shutdowns for 
routine maintenance and repairs has become challenging due to Metropolitan’s heavy reliance on these facilities. 

Due to the critical nature of this facility and the difficulty getting an adequate shutdown duration to perform the 
work, staff recommends the construction of a new bypass facility. The bypass facility would include modern 
pressure/flow control equipment in the form of a new PCS structure to replace the existing Howell-Bunger valves 
and forebay. The configuration of the recommended PCS at Lake Mathews would be similar to existing 
installations at the Foothill Feeder and Inland Feeder PC-1. Metropolitan staff is very familiar with operating and 
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maintaining this type of equipment.  The bypass piping and the PCS structure would be constructed while the 
existing forebay remains in service, with a short-duration shutdown to perform the final tie-in. Once completed, 
the bypass would provide system redundancy and allow routine maintenance or rehabilitation work that would 
otherwise be limited by the short shutdown window. 

The Lake Mathews power distribution system has undergone numerous modifications and upgrades over the 
years. The incoming electrical service is 480-volt (V) AC, three-phase from Southern California Edison. The 
incoming service voltage is stepped up from 480V to 2.4 kilovolts (kV) and distributed to outlying loads through 
a radial network of overhead and underground cables. Unit power centers with step-down transformers convert 
the 2.4kV back to 480V to power the loads. The loads consist of office buildings, maintenance and repair shops, 
reservoir outlet structures, outlet headworks, fire pumps, dam seepage pump structures, a chlorination structure, a 
hydroelectric power plant, and a Communication/Disaster Recovery Building, which is considered a critical 
facility for Metropolitan operations. 

The current electrical system is at capacity and cannot support new equipment loads. The components have also 
reached the end of their useful life and need replacement. The new system will be upgraded to a 4.16 kV 
distribution network which will match other upgraded, high-voltage systems at Metropolitan. A significant 
portion of the electrical system upgrade work is located near the planned PCS structure. Since electrical system 
upgrades are necessary to supply the new PCS structure, successive design-bid-build contracts, with the electrical 
system upgrades performed first, would be needed to avoid conflict between the two contractors. To reduce the 
schedule without risking conflict between the two contractors, staff recommends combining the new bypass, PCS, 
and electrical system upgrades into a single PDB contract. 

Lake Mathews Pressure Control Structure and Electrical Upgrades – Progressive Design-Build 

With the passage of SB 991 in August 2022, Metropolitan was granted authority to utilize PDB delivery for 
projects over $5 million. The PDB model utilizes a two-phase process. Under Phase 1, a design-build entity 
would be selected based on qualifications in response to a Request for Qualifications (RFQ). The selected design-
build entity would then progress the design to the point where a guaranteed maximum price (GMP) could be 
estimated. Metropolitan would negotiate the GMP with the selected design-build entity before entering Phase 2 
for completion of design and construction. If unable to reach an agreement or if Metropolitan elects not to proceed 
with the PDB agreement, Metropolitan would discontinue negotiations and select a different design-build entity 
for negotiations. Metropolitan will utilize a third party to develop an independent cost estimate to support cost 
reconciliation and negotiations with PCL to achieve the best overall value for Metropolitan. 

This project will construct a new bypass facility, which includes a new PCS and associated piping, a new 
chemical addition facility for invasive mussel control, and facility-wide electrical upgrades. Major items include 
large-diameter control valves, isolation valves to allow maintenance while the facility remains in service, and 
control systems. The PCS will reside inside an enclosed building with heating and air conditioning, a bridge 
crane, and access hatches. The facility-wide electrical system upgrades include replacing the underground and 
overhead distribution lines; replacing the existing unit power centers and adding unit power centers where needed; 
and integrating the new electrical system with Metropolitan’s supervisory control and data acquisition system. 

The planned activities for the Phase 1 PDB agreement will include geotechnical investigation, survey, site 
planning to accommodate current water delivery operations, preliminary design, performing pre-construction 
services, development of design-build procurement documents, final design to approximately the 70 percent level 
of completion, equipment design and preparation of submittal documents for key long-lead equipment, and 
development of a GMP proposal.  Metropolitan force activities include field staff participation and review of the 
operational aspects of the design. 

A total of $41 million is allocated for this work. Allocated funds include $29,214,000 for Phase 1 design-build 
services by PCL; and $3.1 million for owner’s advisor services throughout Phase 1 by Carollo Engineers Inc. 
Allocated funds for Metropolitan staff include $3.653 million for technical oversight, review of the design-
builder’s work, and identification of technical requirements; $2.235 million for project management, preparation 
of environmental documentation, contract administration and construction management, and other owner’s costs; 
$524,000 for submittals review and responding to requests for information; $100,000 for Project Labor 

38



8/18/2026 Board Meeting 8-1 Page 5 
 
 

 

Agreement (PLA) administration services by Parsons Constructors Inc. under an existing board-authorized 
agreement; $150,000 for preparation of CEQA documentation and supporting technical studies using an existing 
board-authorized agreement; and $2.024 million for remaining budget. Attachment 1 provides the allocation of 
the required funds.  

Design will be performed by PCL Construction West Coast Inc. as part of the Phase 1 design-build services to 
approximately 70 percent level of completion; the metric below will be reviewed at the start of Phase 2. 
Engineering Services’ performance metric target range for construction management and inspection of projects 
with construction more than $3 million is 9 to 12 percent. For this project, the performance metric goal for 
Phase 1 design is estimated to be 7.7 percent of the total construction cost, which includes $20.5 million for PCL 
Construction West Coast Inc. and $2.6 million for Metropolitan staff; both sums represent the final design portion 
of the budgets noted above.  

The estimated construction value for this project is anticipated to range from $300 million to $310 million. The 
total estimated cost to complete this project, including the amount appropriated to date, funds allocated for the 
work described in this action, and future construction costs, is anticipated to range from $350 million to 
$370 million. 

Phase 1 Design-Build Services Agreement (PCL Construction West Coast Inc.) 

In August 2025, Metropolitan issued RFQ No. 1384 to select the entity to provide PDB services for the Lake 
Mathews Pressure Control Structure and Electrical System Upgrades Project. Six firms submitted a Statement of 
Qualifications. All six firms met the mandatory minimum qualifications for bonding capacity, insurance coverage, 
safety record, and other statutory requirements. The firms were then evaluated based on the qualifications of the 
project team and key personnel, experience related to similar design-build projects, project understanding and 
delivery approach, and construction planning and scheduling. PCL Construction West Coast Inc. was the top-
ranked DBE with the highest evaluation scores based on the evaluation criteria described above. 

Staff recommends authorizing an agreement with PCL Construction West Coast Inc. for Phase 1 design-build 
services for the Lake Mathews Pressure Control Structure and Electrical Upgrades for a not-to-exceed amount of 
$29,214,000. While the agreement will need to be amended for Phase 2 work once the GMP is established, the 
agreement contains the negotiated terms and conditions for both Phases 1 and 2. Key terms and conditions are 
summarized in Attachment 3. Metropolitan staff, with assistance from specialized consultants, successfully 
negotiated an eight percent reduction of the Phase 1 GMP with PCL that is described herein.  The approach to the 
negotiations and resultant design fee for Phase 1 work are consistent with staff’s prior experience on PDB projects 
and reflect the nature of the Phase 1 work to be completed by PCL. Staff is confident that the agreement price is a 
fair and equitable negotiated outcome. Staff will return to the Board at a future date to procure long-lead 
equipment and, if Metropolitan and PCL are able to negotiate a GMP, to amend the agreement to cover Phase 2 
work, which includes completion of design and construction. 

The Phase 1 activities will include: (1) review of existing project documentation, (2) development of the project 
schedule, (3) preparation of a Basis of Design Report, procurement plan, and preliminary design deliverables, 
(4) site investigations including geotechnical investigations, potholing, and survey, (5) performance of pre-
construction services including but not limited to environmental planning support, permitting, and constructability 
reviews, (6) development of final design to the 70 percent level, (7) preparation of procurement documents and 
design for key, long-lead equipment, and (8) development of a GMP proposal for Phase 2 services. 

This action authorizes an agreement with PCL Construction West Coast Inc. for a not-to-exceed amount of 
$29,214,000 for Phase 1 PDB services for the Lake Mathews PCS and Electrical System Upgrades. This PDB 
agreement is being conducted under the terms of Metropolitan’s PLA. Metropolitan has established a Small 
Business Enterprise and Disabled Veteran Business Enterprise participation level of 15 percent. PCL Construction 
West Coast Inc. has agreed to meet this level of participation. The lead designer is Stantec Consulting Services, 
and other planned subconsultants are identified in Attachment 2. 
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Owner’s Advisor Services – Carollo Engineers Inc. 

In August 2024, Metropolitan’s Board authorized an agreement with Carollo Engineers Inc. to provide owner’s 
advisor services to assist with progressive design-build project delivery. Carollo was selected to provide owner’s 
advisor services based on the firm’s expertise in progressive design-build contracts and its familiarity with the 
Lake Mathews PCS and Electrical System Upgrades Project. Carollo completed the conceptual study for this 
project and assisted with development of the PDB request for qualifications documents. 

The planned owner’s advisor services will include: (1) development of a formal partnering approach to identify 
and resolve issues; (2) facilitating project meetings and progress reviews; (3) reviewing proposed plans, invoices, 
technical plans, procedures, schedules, guidelines, and submittals; (4) advising staff throughout the first phase of 
the project; (5) developing Phase 1 cost estimate and schedule, (6) engaging the services of an independent 
construction cost estimator to be used as a basis of negotiating the GMP with the DBE.  

This action authorizes an increase of $3.1 million to an existing board-authorized agreement with Carollo 
Engineers Inc. for a new not-to-exceed amount of $4.4 million for owner’s advisor services during Phase 1 of 
PDB for the Lake Mathews PCS and Electrical System Upgrades. Metropolitan has established a Small Business 
Enterprise participation level of 10 percent. Carollo Engineers Inc. has agreed to meet this level of participation. 
See Attachment 2 for a listing of subconsultants. 

Project Milestone  

April 2029 – Board award of a Phase 2 agreement for construction 

 

 

 7/29/2026 
Mai M. Hattar 
Chief Engineer 
Engineering Services 

Date 

 

 7/29/2026 
John V. Bednarski 
Assistant General Manager 

Date 

 

 

Attachment 1 – Allocation of Funds 

Attachment 2 – List of Subconsultants 

Attachment 3 – Key Term Agreements 

Attachment 4 – Location Map 

Ref# es12712434 
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Allocation of Funds for Lake Mathews Pressure Control Structure and Electrical System 
Upgrades – Phase 1 

Current Board      
Action

(Aug. 2026)
Labor

Studies & Investigations 1,094,000$              
Final Design 2,559,000               
Owner Costs (Program mgmt., 2,155,000               
   envir. monitoring)

Submittals Review & Record Drwgs. 524,000                  

Construction Inspection & Support -

Metropolitan Force Construction -
Materials & Supplies -
Incidental Expenses 80,000                    
Professional/Technical Services

   Carollo Engineers Inc. 3,100,000               
   Parsons Constructors Inc. 100,000                  
   Environmental Consultant 150,000                  
Right-of-Way -                             
Contracts

   PCL Construction West Coast Inc. 29,214,000              
Remaining Budget 2,024,000               

Total 41,000,000$             

 

The total amount expended for the Lake Mathews Pressure Control Structure and Electrical System Upgrades is 
approximately $8.9 million. The total cost to complete this project, including funds allocated for the work described in this 
action, and future actions is anticipated to range from $350 million to $370 million. 
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The Metropolitan Water District of Southern California 
 

Subconsultants for Agreement with Carollo Engineers Inc. 
Lake Mathews PCS and Electrical Upgrades 

 
 
 

Subconsultant and Location Service Category; Specialty 

Schnabel Engineering  
Boise, ID 

Mechanical 

ProjectLine Technical Services  
Costa Mesa, CA 

Electrical 

SubTerra Inc. 
North Bend, WA 

Tunneling and underground engineering 
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The Metropolitan Water District of Southern California 
 

Subconsultants for Agreement with PCL Construction West Coast Inc. 
Lake Mathews PCS and Electrical Upgrades 

 
 
 

Subconsultant and Location Service Category; Specialty 

Stantec Consulting Services Inc. 
Pasadena, CA 

Lead Designer 

Drill Tech 
Antioch, CA 

Drilling Plans, Engineering, and Design Approach 

Infixa Consulting Inc. 
Irvine, CA 

Scheduling 

Guida Inc. 
Irvine, CA 

Survey 

Gregg Drilling LLC 
Signal Hill, CA 

Geotechnical Boring 

GeoVision Geophysical Services Inc. 
Corona, CA 

Geophysical Testing 

DRP Engineering, Inc. 
Monterey Park, CA 

CADD Services 

Cooper Testing Laboratories Inc. 
Palo Alto, CA 

Geotechnical Laboratory Testing 

MicroTest Laboratories Inc. 
Folsom, CA 

Environmental Laboratory Testing 

OrgMetrics 
Livermore, CA 

Partnering Workshops 

RHA 
Glendale, AZ 

Certified Value Specialist 

Erock Associates, LLC 
Grass Valley, CA 

Photogrammetry Services for Outlet and Feeder 
Tunnels 

Integrity Inspections 
Esparto, CA 

Ultrasonic Testing Services for Outlet and Feeder 
Tunnels 
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The Metropolitan Water District of Southern California 

Lake Mathews Pressure Control Structure and Electrical Upgrades 

Progressive Design-Build Project Key Agreement Terms 

 

1. Phase 1 Progressive Design-Build Agreement: Not to exceed $29,214,000 million, 
includes engineering design and related field investigations to achieve 70 percent 
complete design package, design allowances, payment for key submittals on critical 
path equipment, and site investigations.  

1. Approximately $25.3 million for investigations, design, and cost estimates 
2. Approximately $1.5 million for critical path equipment submittals 
3. Approximately $2.414 million for further investigations, design and submittal 

allowance 

2. Phase 2 Design-Builders Fee: 11.5 percent, includes design-builder’s overhead (G&A), 
and profit. 

3.  Procurement of critical path equipment: In the event that prior to 70 percent GMP 
negotiations, the need to commence procurement of key critical path equipment is 
identified, staff will return to the Board for procurement of long-lead equipment. 

4. Design-Build Entity agrees to terms and conditions of Metropolitan’s draft construction 
contract that was part of RFQ No. 1384. 
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Engineering, Operations, and Technology Committee 

8/17/2026 Committee Meeting 

6a
Subject 

Annual Infrastructure Resilience Update 

Executive Summary 

The 2026 Annual Infrastructure Resilience Update provides an overview of Metropolitan’s development of the 
Strategic Infrastructure Resilience Plan and its efforts to improve the organization’s ability to prepare for and 
withstand an extreme earthquake event. Staff have progressed the infrastructure resilience goals, identified in 
Phase 2 of the Strategic Infrastructure Resilience Plan. The goals will guide the development of implementation 
strategies in the third and final phase of the Strategic Infrastructure Resilience Plan. The Strategic Infrastructure 
Resilience Plan also identifies seismic resilience improvements, including structural upgrades to facilities, seismic 
risk evaluations, and multi-agency collaboration to enhance regional emergency response.   

Fiscal Impact 

None 

Related Board Action(s)/Future Action(s) 

Mid 2027 - Present the 2027 Annual Infrastructure Resilience Update 

Details and Background 

Background 

The Annual Infrastructure Resilience Update promotes transparency in Metropolitan’s infrastructure resilience 
efforts and provides the Board an opportunity to guide future resilience initiatives. The update provides an 
overview of key activities supporting Metropolitan’s overall resilience strategy, with an emphasis on 
infrastructure projects, related studies, and programs.  

Strategic Infrastructure Resilience Plan 

The purpose of the Strategic Infrastructure Resilience Plan (SIRP) is to build on Metropolitan’s existing resilience 
efforts, identify gaps and solutions, and develop a comprehensive, sustainable program that enhances the 
reliability and sustainability of Metropolitan’s operations. The SIRP objectives are to: 

 Formulate strategies to improve infrastructure resilience

 Align organization-wide resilience efforts by defining vision, goals, and strategies

 Guide the development of a comprehensive resilience program and its implementation

 Ensure integration of resilience program into existing operational framework & alignment with other core
programs

Staff proposed a roadmap to the Board in 2025 to develop the SIRP in three phases. The Phase 1 scope of work 
focused on assessing the maturity level of Metropolitan’s current resilience efforts for the water and power 
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systems in response to identified hazards. Surveys of key personnel across the organization were conducted to 
gather information for the maturity assessment in three main categories: organizational, technological, and social 
and economic. The Phase 2 scope of work includes establishing target maturity levels, assessing resiliency gaps, 
developing strategies to address these gaps, and establishing infrastructure resilience goals to guide future 
implementation to close these gaps. The Phase 3 scope of work includes developing and implementing strategies 
and recommended measures to achieve the goals and objectives outlined in the SIRP. 

Staff have developed infrastructure resilience goals (Attachment 1) to conclude the Phase 2 scope of work. 
Seventeen goals have been identified that encompass organizational, technical, social, and economic categories. 
The goals will guide the development of implementation strategies in Phase 3. 

Seismic Resilience 

An earthquake is one of the hazards identified in the SIRP and poses one of the highest risks to Metropolitan’s 
continued operations. The purpose of Metropolitan’s Seismic Resilience Strategy is to minimize system impacts 
and quickly restore service following a significant seismic event. The strategy comprises four components that 
encompass the organization’s various functions to enhance seismic resilience. 

Planning – Developing and maintaining a diversified water supply portfolio, system flexibility, and 
emergency storage capacity 

Engineering – Evaluation and mitigation of seismic risks to infrastructure and the water system as a whole 

Operations – Maintain effective emergency planning and response capabilities 

Reporting – Enhance accountability and transparency to earn trust and support   

As part of the reporting component, staff have committed to providing the Board of Directors with annual updates 
on the status of ongoing programs and key projects related to seismic resilience. Staff has also committed to 
providing a detailed seismic report every five years. The most recent Seismic Resilience Report was completed in 
2025 and is available on Metropolitan’s website.  

The 2026 Summary of Annual Seismic Resilience Update (Attachment 2) provides an overview of the current 
status and highlights key accomplishments last year. It is part of the reporting requirements in Metropolitan’s 
Seismic Resilience Strategy. The summary features projects and programs designed to improve the reliability of 
Metropolitan’s seismic resilience in four asset categories, each with distinctive characteristics that require specific 
risk mitigation measures. 

 Seismic Resilience of Dams and Reservoirs – This category covers Metropolitan’s dams and appurtenant
structures, including inlet and outlet towers, spillways, and monitoring systems.

 Seismic Resilience of Above-Ground Structures – This category covers Metropolitan’s above-ground
structures, such as treatment and conveyance facilities, building facilities (e.g., administration buildings
and warehouses), storage tanks, and junction structures.

 Seismic Resilience of Below-Ground Structures – This category focuses on vault structures that house
valves and electrical equipment used to operate the system.

 Seismic Resilience of Lifelines – This category covers Metropolitan’s pipelines, tunnels, and power
grids.

The summary update also highlights recent non-infrastructure-related activities that similarly contribute to 
Metropolitan’s seismic resilience, such as earthquake-related emergency response measures or planning 
improvements. 
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Project Milestone 

July 2027 – Completion of Strategic Infrastructure Resilience Plan 

7/23/2026 
Mai M. Hattar 
Chief Engineer 
Engineering Services 

Date 

7/23/2026 
Shivaji Deshmukh 
General Manager 

Date 

Attachment 1 – Strategic Infrastructure Resilience Plan – Infrastructure Resilience Goals 

Attachment 2 – 2026 Seismic Resilience Update

Ref# es12709529 
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Introduction 
The Metropolitan Water District of Southern California (Metropolitan) has developed a set 
of infrastructure resilience goals to inform the Strategic Infrastructure Resilience Plan 
(SIRP). The purpose of the SIRP is to align organization-wide resilience efforts and guide the 
development and implementation of a comprehensive resilience program. The SIRP is 
intended to complement Metropolitan's overall reliability strategy, developed in conjunction 
with its member agencies. 

The report details seventeen goals encompassing organizational, technical, and social and 
economic domains. The goals were developed using characteristics of resilience lifeline 
infrastructure (Davis et al., 2018) developed by ASCE and supported by the Infrastructure 
Resilience Research Group (ASCE 2023), and were re�ined through a series of surveys 
drawing on the knowledge and expertise of staff across Metropolitan's organization. 

Infrastructure Resilience 
Infrastructure Resilience is the ability of infrastructure systems to adapt and recover from 
hazard-related impacts while maintaining or quickly restoring essential basic services. 
Hazards can come from natural events, such as earthquakes or droughts, or from man-made 
events, such as cyber-attacks or biological attacks. The primary objective of infrastructure 
resilience is to limit damage and losses (e.g., service, economic, and life losses) when a hazard 
strikes, and to restore services to customers and reinstate functions to a reliable condition 
following the event, thereby supporting the institutions within a community (Infrastructure 
Resilience Research Group, 2023).   

Infrastructure systems are the physical and organizational structures and facilities needed 
for the operation of a society, including physical components, data and information, and 
human-agency interaction (Infrastructure Resilience Research Group, 2023). Thus, 
infrastructure system resilience concerns the physical infrastructure and its associated 
organizational processes. Further, infrastructure resilience concerns how the system 
interacts with extreme natural and human-caused hazards and their aftermath to maintain 
or restore its critical services for users in the communities it serves. Resilience is tested after 
an event occurs and requires the organization to proactively plan, design, construct, operate, 
and maintain infrastructure to adequately respond, recover, repair, and reconstruct, as 
necessary, during and after signi�icant events. 
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Incorporating Infrastructure Resilience into Metropolitan Structures 

Infrastructure resilience is a dynamic, ongoing process rather than a static, one-time 
outcome. Achieving true resilience requires a proactive, adaptable approach that evolves 
with emerging challenges, technologies, and organizational needs. To sustain this continuous 
process effectively, it is imperative that the organization establish a comprehensive resilience 
program. 

An Infrastructure Resilience program should be fully integrated into the organization's 
existing operational framework and managed in alignment with other core program policies. 
Such integration ensures that resilience initiatives are not treated as standalone efforts but 
are embedded into the organization's culture and decision-making processes. By adopting a 
programmatic approach, the organization can systematically address vulnerabilities, 
implement best practices, and enhance its capacity to withstand and recover from 
disruptions. A formal resilience program can also facilitate accountability, resource 
allocation, and the measurement of progress over time, ensuring that resilience remains a 
strategic priority rather than an intermittent focus. 

Incorporating infrastructure resilience management requires the organization to prioritize 
system response and recovery planning for extreme events and integrate these 
considerations into daily operations alongside other organizational priorities. This approach 
involves designing infrastructure with system response and post-event recovery in mind—
aspects sometimes overlooked in current design processes—and developing comprehensive 
plans, strategies, and policies to guide the organization in achieving speci�ic pre-, during-, 
and post-event objectives. 

The infrastructure resilience goals are intended to promote resilience planning throughout 
Metropolitan's organization – its structures, practices, and policies. They are meant to 
improve the organization's capacity to identify, assess, prepare for, and respond to the 
various hazards that can affect the organization's core service of providing reliable supplies 
of high-quality water. 
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Infrastructure Resilience Goals 
Organizational Goals 
GOAL O1: Maintain Organizational Structure to Manage, Coordinate, and Implement 
Core Resilience Activities  

Provide a uniform understanding of the basic concepts of infrastructure resilience  among 
key stakeholders within the organization. Key areas for integrating resilience include safety, 
risk management, asset management (including maintenance management), and emergency 
management. 

GOAL O2: Develop Organizational Stability and Capacity to Manage through Hazard 
Events  

Infrastructure systems require coordination between the built networks and the 
organization to remain operational and provide water to member agencies. During or after a 
hazard strike, some of these systems or subsystems may be disrupted or even fail. 
Metropolitan will develop and maintain plans to respond rapidly when a system interruption 
occurs. 

GOAL O3: Provide Adequate Support and Resources to Implement Resilience Measures 

Metropolitan will strive to maintain a resilience program that is encouraged and supported 
by all stakeholders. The program should embody multi-hazard resilience and incorporate all 
existing hazard resilience plans (e.g., earthquake). Metropolitan will endeavor to ensure it 
has adequate resources to implement resilience measures over time. 

GOAL O4: Prepare Plans for Expected Scenario Events, Including Regional and Local 
Events 

Metropolitan will review, evaluate, and assess hazard scenarios to develop plans for potential 
responses. The response plans will attempt to bound all reasonable scenarios (including 
extreme but plausible ones) for all hazards that could impact the systems. The scenarios 
should incorporate dependencies on lifeline infrastructure systems owned and operated by 
other entities to assess how disruptions to dependent services may spread across sectors 
and regions, potentially affecting Metropolitan's water deliveries. 
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GOAL O5: Maintain and Exercise Emergency Plans Consistent with Expected Hazard 
Scenario Impacts 

Metropolitan will maintain emergency response, business continuity, and other emergency 
plans for each part of the organization and update them regularly. Metropolitan will maintain 
its Business Continuity Program to ensure plans are in place to mitigate, prepare for, respond 
to, and recover from disruptive events that may affect normal operations (e.g., earthquakes, 
power outages, wild�ires, cybersecurity attacks). Business Continuity Plans contain 
strategies to continue critical functions in the event of impacts on information technology 
systems, facilities, key resources, critical vendors, and staf�ing levels that are critical to 
accomplishing Goal T6. Metropolitan will continue to work with all areas to regularly 
develop, maintain, and exercise plans. Metropolitan will ensure that personnel are trained to 
implement the emergency plans and provide periodic refresher training. 

Metropolitan will continue to maintain mutual aid and mutual assistance agreements with 
agencies capable of supporting the response and repair of the systems and, when possible, 
with those not expected to be impacted by the same hazards.  

GOAL O6: Commit to Continual Development and Improvement 

Metropolitan will continue to provide education and training and engage in knowledge 
exchange on resilience activities and lessons learned from past events. This includes 
networking with member agencies and with other infrastructure organizations that are 
undertaking resilience measures and those that have experienced severe hazards. 

Metropolitan will strive to apply pertinent knowledge gained from disasters, management 
systems, and infrastructure risk assessments to improve system resilience. Potentially useful 
materials and products will be investigated to improve the performance of infrastructure 
systems during and after hazard events. Metropolitan will work to stimulate the 
development and adoption of innovative technologies in infrastructure projects to enhance 
resilience. System monitoring, emergency response, and restoration decision support 
systems will be enhanced if deemed appropriate to improve resilience. 

Operational and Technical Goals 
GOAL T1: Establish Performance and Recovery Objectives and Performance Criteria 
Based on De�ined Metrics 

Metropolitan will establish performance and recovery objectives based on appropriate 
national- and state-level criteria to guide system hazard resilience planning, design, 
construction, maintenance, and rehabilitation. Metrics used to measure the objectives will 
focus on and be linked to the basic services Metropolitan provides that are essential to 
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community resilience. Design criteria should be consistent with and able to meet the 
performance and recovery objectives.  

GOAL T2: Maintain Awareness of Hazards and Threats, Understand Potential Impacts 
to the Systems and Their Lifecycles, and Have Established Procedures to Address them 

Metropolitan will identify the speci�ic hazards of concern to be addressed through the 
resilience program and strive to maintain an understanding of the science associated with 
the most critical hazards that may plausibly affect the water and electric power systems. 
Metropolitan will endeavor to develop plans and procedures to address the hazards that may 
affect the systems in the short and long term. The plans and procedures should, to the extent 
possible, include the changing nature of hazards and threats, their characteristics, and the 
potential impacts on systems and their lifecycles (e.g., climate change impacts). Plans and 
potential impacts will speak to existing conditions and what needs to be addressed over time 
to meet performance and recovery objectives.  

GOAL T3: Identify and Minimize Vulnerabilities in Accordance with Established 
Performance and Recovery Objectives  

Vulnerabilities will be identi�ied based on how hazards may impact facilities, systems, and 
the personnel required to maintain them. Design and construction guidelines and standards 
at the component and system levels should be aligned with performance and recovery 
objectives. Dependency relationships should be addressed to ensure service continuity, 
including backup services and stockpiling of key components.  

Hazard vulnerabilities should be incorporated into the asset management program. Asset 
renewal will aim to incorporate a focus on maintaining services relative to potential demand 
during and after the event, including renewal for deterioration. Priorities will align with the 
Board's policies, regional social and economic needs, using risk-based methodologies and 
considering funding and resource availability. 

GOAL T4: Measure and Quantify Infrastructure System Resilience 

Metropolitan will endeavor to apply quanti�iable measures to determine the need for 
mitigation measures and their prioritization. Mitigation may include improvements to the 
built infrastructure and/or modi�ications to organizational policies and strategies. 
Metropolitan will develop procedures and implement them to collect performance data and 
track service loss and recovery time during and after actual events. 
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GOAL T5: Coordinate with Member Agencies to Better Inform Resilience Strategies 

Metropolitan aims to develop an understanding of the basic services it provides to member 
agencies, the services each member agency offers its customers, and how these services 
interact during disasters to support community resilience. Metropolitan should seek to 
enhance its systems to support service continuity and recovery efforts, accommodating 
member agency needs when feasible.  

GOAL T6: Maintain a Well-Informed, Highly Capable Incident Management System 

Metropolitan will maintain the ability to respond to incidents through the Standardized 
Emergency Management System (SEMS) and the National Incident Management System 
(NIMS). Business Continuity Plans prepared as part of Goal O5 contain strategies to continue 
critical functions in the event of impacts to information technology systems, facilities, key 
resources, critical vendors, and staf�ing levels. Metropolitan will strive to enhance its ability 
to manage an incident through situational awareness by improving the application of hazard 
warning, forecasting, and/or predictive technologies to prepare for potential or inevitable 
hazards. Communications systems should be multifaceted, frequently tested, and equipped 
with emergency backup power.    

GOAL T7: Enhance Resilience Through Betterment Processes During Permanent 
Repair of Damaged Facilities 

Metropolitan will strive to implement permanent repairs during service restoration, without 
the need to replace initial, preliminary, or temporary repairs later, recognizing the need to 
balance and prioritize service recovery against the costs of revisiting and improving initial 
repairs. Effort will be made to ensure that staff and technical resources are available to 
develop and implement permanent repair, rapid rebuild, and betterment processes. 

GOAL T8: Manage and Help Control Cascading Events 

Metropolitan will plan for potential cascading effects following the initial hazard, including 
�ire, chemical, and/or contaminant releases, or dam failure, that can affect system 
performance and operations. Strategies will be developed to prepare for, mitigate, respond 
to, and recover from potential cascading hazard events. To the extent possible, these 
strategies should be developed in coordination with other lead agencies (e.g., member 
agencies, local Fire Departments, other appropriate �irst responders, and emergency 
management organizations). 
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Social and Economic Goals 

GOAL S/E1: Understand the Direct and Indirect Social and Economic Impacts That May 
Result from System Service Disruptions  

Metropolitan will investigate the social and regional economic impacts resulting from system 
damage and/or service disruptions. Metropolitan will endeavor to work with member 
agencies and the community to emphasize and help them understand the potential need and 
duration for using backup/substitutes when services are disrupted (e.g., onsite water storage 
or power generation).  

GOAL S/E2: Collaborate with Regional Partners to Provide Post-Event Alternative 
Emergency Water Services  

Alternative emergency water services provide end users with alternate access to the basic 
services, for the period after an event has struck, through alternate sources or locations while 
the services cannot be obtained conventionally through the member agency infrastructure 
networks (e.g., while water networks are disrupted: potable water in bottles or tanker trucks, 
portable showers and toilets for sanitation, etc.). Metropolitan can coordinate with mutual 
aid and mutual assistance partners to help ensure that alternative emergency water services 
are available, as needed, throughout potential service-disruption areas.  

GOAL S/E3: Maintain Good Communications with Customers and Users, Community 
Leadership, and Other Lifeline Infrastructure Systems 

Metropolitan will strive to establish communication channels before, during, and after 
hazard events to build partnerships, foster a common understanding, and effectively improve 
resilience to potential disasters. 
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Metropolitan defines seismic resilience as the ability to maintain or 

quickly restore water deliveries following a seismic event.  

Metropolitan’s Seismic Resilience Strategy aims to implement 

strategic improvements to minimize damage to its facilities and 

systems from earthquake hazards and to maintain the ability to 

quickly respond to and address impacts following a significant 

event.  The Seismic Resilience Strategy is a multi-faceted approach 

that encompasses Metropolitan’s water supply planning, 

engineering, and operations.   

The Seismic Resilience Strategy goals are to:

  Develop and maintain a diversified water supply portfolio,

  system flexibility, and emergency storage capacity 

  Evaluate and mitigate the seismic risks to infrastructure and

  the water system as a whole 

  Maintain effective emergency planning and response

  capabilities

  Ensure accountability and transparency to earn trust and

  support among member agencies and the communities that

  Metropolitan serves

The 2026 Annual Seismic Resilience Update provides an overview of 

Metropolitan’s activities to enhance seismic resilience over the 

previous year. The update highlights achievements across 

Metropolitan’s major asset categories, as each category requires 

specific mitigation strategies, and emergency response planning.
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Ensures the safety and reliability of Metropolitan’s dams, reservoirs, and 
related infrastructure. 

Garvey Reservoir Outlet Tower Seismic Rehabilitation
The Garvey Reservoir’s reinforced concrete outlet tower will be retrofitted, 
and the tower’s access bridge is being replaced as part of the larger Garvey 
Reservoir Rehabilitation Project.  The tower and bridge improvements, 
when complete, will help ensure the reservoir’s continued operation after an 
earthquake.  The design was approved by the California Division of Safety 
of Dams, and construction work is currently underway.

Dam Monitoring Systems Upgrades
Dam instrumentation and monitoring systems are a critical component for 
ensuring the safety and reliability of Metropolitan’s dams and reservoirs.  
Metropolitan is in the early stages of a program to replace and modernize 
the equipment at each of its reservoirs.

 Diamond Valley Lake – Metropolitan completed upgrading the
 instrumentation and automatic data acquisition system at DVL, using
 current technology for more reliable, continuous monitoring of the DVL
 dams and outlet tower. Over a hundred instruments were upgraded,
 including 10 seismic accelerographs, which will provide immediate
 access to shaking data after an earthquake.

 Lake Mathews – Design of the dam monitoring instruments and
 automatic data acquisition system upgrades is currently underway. The
 project will include the installation of seismic accelerographs, some
 equipped with cellular modems to allow for immediate access to
 earthquake data. The new equipment will allow staff to quickly assess
 any potential impacts on the dams and other critical structures from
 future earthquakes.  

Diemer Basin No. 8 Slope Seismic Evaluation
The Robert B. Diemer Water Treatment Plant’s Basin No.8 is considered a 
dam under the jurisdiction of the California Department of Safety of Dams. 
Metropolitan utilized newly acquired advanced three-dimensional 
numerical modeling techniques to evaluate the slopes supporting the 
basin, their response to earthquake forces, and the potential for slope 
failure impacting the basin.  These techniques can be used to efficiently 
evaluate similar structures in Metropolitan’s system, such as embankment 
dams. 

Computer model of slope 
supporting Deimer Basin No. 8

New monitoring equipment at 
Diamond Valley Lake

Ongoing Construction on the 
Garvey Reservoir Outlet Tower 

Annual Seismic Resilience Update 1

Seismic Mitigation of Dams and Reservoirs 
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Ensures Metropolitan’s building facilities such as administration 
buildings, operational buildings such as pump stations, warehouses, 
and storage tanks can withstand earthquake events.

Rehabilitation of Weymouth Basins 5 through 8
Upgrades to basins 5 through 8 at the Weymouth Water Treatment 
Plant have been completed.  The project featured seismic 
strengthening of the existing water-containing tanks as well as 
architectural, mechanical, electrical, and instrumentation 
improvements.

Weymouth Administration and Control Buildings Seismic Upgrade
The administration and control buildings at the F. E. Weymouth Water 
Treatment Plant were constructed over 80 years ago as part of the 
original plant design.   A seismic evaluation of the buildings found that 
a major earthquake could result in damage to both facilities.  A project 
to improve the seismic performance of the buildings is currently under 
construction.  The project also includes architectural, mechanical, 
electrical, and plumbing improvements to enhance the buildings' 
functionality.

Water Quality Lab Improvements
The M. J. McGuire Water Quality Lab performs laboratory testing and 
analyses, as well as process research for Metropolitan and numerous 
partner water agencies in Southern California. Currently in design, the 
Water Quality Lab Improvements Project features seismic upgrades to 
the existing north and south wings of the facility, expansion of the 
building’s footprint, interior space planning, and equipment upgrades to 
enhance the building's overall functionality.

Rendering of planned water 
quality lab improvements

2 Annual Seismic Resilience Update 

Seismic Mitigation of Above Ground Structures 

Computer model of Weymouth 
Administration and Control Buildings

View of completed strengthening of basin walls
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Protects Metropolitan’s pipelines, tunnels, and power grids from earthquake 
hazards such as ground shaking, liquefaction, and fault rupture.

Pipeline Seismic Risk Assessment
Metropolitan, in coordination with the National Science Foundation/Natural 
Hazards Engineering Research Infrastructure - SimCenter at the University 
of California, Berkeley, completed a seismic hazard assessment of 
Metropolitan’s distribution system.  The study team utilized the Texas 
Advanced Computing Center at the University of Texas to consider over 
10,000 potential earthquake scenarios and evaluate the risk to 
Metropolitan’s pipeline system from fault rupture, liquefaction, and ground 
shaking.

Colorado River Aqueduct - Tunnels Seismic Risk Assessment
The Colorado River Aqueduct consists of 30 tunnel segments totaling 
approximately 92 miles.  Metropolitan is reassessing the risks posed to the 
tunnel sections of the aqueduct due to ground shaking, fault displacement, 
landslide, and soil deformation.  Computer modeling was used to refine the 
previous assessment by estimating the strain levels the tunnels could 
experience during an earthquake.  The results of the study will identify 
high-risk tunnel sections and help Metropolitan staff determine whether a 
more detailed evaluation and potential strengthening are necessary. 

Ensures the reliability of vault structures that house the meters and valves 
that enable operation of the conveyance system.

Evaluation of Vault Structures
Below-ground vault structures house valves, meters, and other equipment 
that are critical to the operation of Metropolitan’s system.  The seismic risk 
of this asset category is relatively low compared to the other asset 
categories, except when they are in a potential liquefaction zone. Staff have 
completed the inventory of below-ground structures and are conducting 
condition assessments of vault structures to identify potential 
vulnerabilities. Typical vulnerabilities include inadequate equipment 
anchorage, corroded platforms, and excessive deterioration of the concrete 
vault walls. Staff will recommend a mitigation strategy for high-risk 
facilities after the condition assessment is completed.  

Typical interior of vault structure

Computer model of tunnel 
and soil sections

Pipeline Seismic Risk Assessment

Annual Seismic Resilience Update 3  

Seismic Mitigation of Lifelines 

Seismic Mitigation of Below Ground Structures 
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Ensures Metropolitan has the systems in place to quickly and strategically 
deploy resources following a hazard event.

Seismic Resilient Water Supply Task Force
In April 2026, staff conducted an emergency response exercise in support 
of the Seismic Resilient Water Supply Task Force, a joint coordination effort 
among Metropolitan, the Department of Water Resources, and the Los 
Angeles Department of Water and Power, to effectively respond to hazards 
affecting the region’s imported water conveyance systems.  The goal of the 
exercise, which was held at the Joseph Jensen Water Treatment Plant, was 
to simulate the implementation of the draft Joint Emergency Response 
Plan and identify areas for improvement.
 
Emergency Response Readiness
Metropolitan’s Emergency Management Team has made substantial 
progress in improving readiness for a major earthquake event utilizing 
lessons learned from previous hazard events such as the Palisades and 
Eaton wildfires.  To enhance field coordination, a dedicated Emergency 
Management Team has been established, and both a mobile command 
van and a mobile command trailer have been acquired. Implementation of 
the Everbridge platform will also improve emergency alerting and incident 
management capabilities, and the wide deployment of Starlink satellite 
internet units will ensure resilient, redundant communications during 
critical incidents. 

Interior of Metropolitan’s 
mobile command van

Seismic Resilient Water Supply Task 
Force Emergency Response Exercise 

4 Annual Seismic Resilience Update

Emergency Response
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Engineering, Operations, and Technology Committee 

8/17/2026 Committee Meeting 

6b 

Subject 

Reservoir Management Update 

Executive Summary 

This board informational item provides an update on Metropolitan’s reservoir management program led by the 
Reservoir Management Team within the Water Quality Section. While the water quality of Metropolitan’s lakes is 
good the majority of the time, water quality issues occasionally occur that can reduce operational flexibility in 
using water from the lakes. These issues can include cyanobacterial blooms, anoxia in deeper waters, and invasive 
mussels. This update will provide an overview of Metropolitan’s comprehensive reservoir monitoring and 
management program used to address these water quality challenges and maximize operational flexibility.  

Fiscal Impact 

None 

Applicable Policy 

None  

Related Board Action(s)/Future Action(s) 

August 2023 – Reservoir Management Update to the Engineering, Operations, and Technology Committee  

June 2025 – State Water Project Invasive Mussel Mitigation and Control Update to the Engineering, Operations, 
and Technology Committee 

Details and Background 

This update provides examples of water quality issues that occur periodically at Metropolitan’s reservoirs and the 
use of comprehensive and advanced monitoring and management tools to address them. The following topics will 
be covered.   

 Cyanobacterial blooms (also known as harmful algal blooms) 

o Cyanobacterial blooms can lead to taste and odor aesthetic issues, and occasionally produce 
cyanotoxins. 

 Anoxia (low dissolved oxygen) 

o Anoxia may occur in the deeper waters of Metropolitan’s lakes, especially during the summer 
months. 
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 Invasive mussels 

o While Metropolitan has effectively managed quagga mussels in the Colorado River Aqueduct 
system for almost 20 years, golden mussels have recently spread through the State Water Project 
and have placed some restrictions on raw water deliveries. 

 Reservoir monitoring and management tools 

o Routine field sampling and laboratory analysis 

o Metropolitan’s recently developed Lake Explorer Advanced Portal for past, current, and 
predictive water quality assessments 

o Operational changes and treatment options for cyanobacterial blooms 

o Aeration and oxygenation systems to address anoxia 

o Management of invasive mussels using chemical and physical methods under approved permits 
and control plans  

 

  

 6/25/2026 
Mickey Chaudhuri 
Group Manager, Treatment and Water 
Quality 

Date 

 

 6/25/2026 
Shivaji Deshmukh 
General Manager 

Date 

Ref# wso12710186 
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Engineering, Operations, and Technology Committee  

8/17/2026 Committee Meeting 

6c 

Subject 

Seawater Desalination Research Study Findings 

Executive Summary 

In November 2023, Metropolitan’s Board authorized a professional services agreement for a reconnaissance-level 
seawater desalination study for Metropolitan’s service area. The study was undertaken as part of Metropolitan’s 
broader efforts to identify, evaluate, and advance potential future core water supply projects that could enhance 
long-term regional water supply reliability and resilience. At the time the studies were authorized by the Board, 
staff was directed to focus the work on desalination projects that would meet the State’s recently promulgated 
guidelines for streamlined permitting as outlined in the California Seawater Interagency Group’s Seawater 
Desalination Siting and Streamlining Report (Streamlining Report).  The consultant inventoried and ranked 
potential project sites in Metropolitan’s service area, identified partnership opportunities, and evaluated new 
technologies, including offshore desalination. The initial inventory of potential project sites and subsequent 
ranking prioritized sites presented in the report generally meet the requirements for streamlined permitting.  This 
prioritization resulted in sites with subsurface intakes and discharges comingled with wastewater being ranked 
highly. The study identified the following three potential sites for further analysis: a 10 mgd expansion of the 
Doheny Ocean Desalination Project, a 20 mgd facility in Port Hueneme, and a 10 mgd facility in El Segundo. 

Fiscal Impact 

None 

Applicable Policy 

Metropolitan Water District Administrative Code Section 8121: General Authority of the General Manager to 
Enter Contracts  

By Minute Item 52946, dated August 16, 2022, the Board adopted a resolution affirming a call to action and 
committing to regional reliability for all member agencies. 

By Minute Item 53381, dated October 10, 2023, the Board adoption of RCP 8.5 as Metropolitan’s planning 
standard for Climate Change impacts. 

By Minute Item 53409, dated October 10, 2023, the Board approved an approach to issue a Request for Proposals 
to fund member agency studies and research under the Future Supply Actions Funding Program. 

By Minute Item 53431, dated November 12, 2023, the Board authorized a professional services agreement with 
CDM Smith Inc. for a seawater desalination study. 

By Minute Item 53436, dated April 8, 2025, the Board approved the Climate Adaptation Master Plan for Water 
Five-Year Implementation Strategy. 

By Minute Item 54347, dated December 9, 2025, the Board adopted the Legislative Priorities and Principles for 
2026. 
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Related Board Action(s)/Future Action(s) 

None 

Details and Background 

Background 

Metropolitan's long-term water resources planning has identified the potential need for additional conservation 
and water supply resources to help maintain regional water supply reliability under future conditions. Consistent 
with planning scenarios that evaluate plausible futures with more severe climate and hydrologic impacts, staff 
initiated efforts to assess the potential of brackish groundwater and seawater desalination as opportunities to 
diversify and strengthen Southern California's water supply portfolio. These efforts are intended to better 
understand the feasibility, benefits, costs, and implementation considerations associated with developing new 
water supplies that could enhance long-term regional resilience.  

Request for Proposals No. 1327 solicited proposals for services to implement desalination studies in 
Metropolitan’s service area. Findings from the proposed studies will contribute to Metropolitan’s current overall 
assessment of potential water supplies for the region. Consistent with Metropolitan’s planning framework, 
potential projects identified through this effort may be considered in future CAMP4W reliability assessments 
alongside other supply and demand management strategies.  

In June 2023, an action item requesting funding for the studies was deferred to allow for the release of the Draft 
Streamlining Report. Deferring the studies provided an opportunity to incorporate recommendations from the 
Draft Streamlining Report in the studies’ scopes of work. In October 2023, staff received additional Board input 
on the proposed studies. That input included focusing the studies on desalination projects that would meet the 
State’s recently promulgated guidelines for streamlined permitting as outlined in the California Seawater 
Interagency Group’s Seawater Desalination Siting and Streamlining Report (Streamlining Report).  In November 
2023, the Board approved the professional services agreement with CDM Smith, Inc. (CDM) to not exceed 
$475,000 for the Seawater Desalination study.  

Metropolitan and CDM developed the Seawater Desalination Research Study with support from several coastal 
water agencies whose expertise and operational experience informed key elements of the evaluation. These 
agencies provided early guidance that helped the study team understand practical siting considerations, 
infrastructure constraints, local environmental conditions, and regional water reliability objectives. Metropolitan 
staff thanks the following agencies for their input and review throughout the study: 

 Calleguas Municipal Water District (Calleguas) 

 Municipal Water District of Orange County (MWDOC) 

 South Coast Water District (SCWD) 

 West Basin Municipal Water District 

 Long Beach Utilities 

 San Diego County Water Authority 

Study Scope 

The scope of work included a literature review, hydrogeologic screening, an assessment of emerging 
technologies, and a siting analysis using a multi‑criteria decision analysis (MCDA) framework. For the top three 
sites, CDM also conducted water quality and system integration evaluations, regulatory and permitting reviews, 
and planning‑level cost and schedule development. The MCDA incorporated seven weighted criteria: water 
supply benefit (20 percent), permitting ease (20 percent), cost‑effectiveness (15 percent), environmental and 
social justice impacts (15 percent), technology readiness (15 percent), system integration (10 percent), and sea 
level rise vulnerability (5 percent). These criteria reflect both CAMP4W planning priorities and the Streamlining 
Report.  
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Emerging Technologies 

CDM evaluated a wide range of emerging technologies using NASA’s Technology Readiness Level scale. The 
evaluation resulted in a list of technologies sufficiently established for near-term adoption and another warranting 
future consideration. Offshore desalination approaches such as subsea treatment pods (OceanWell, Flocean, and 
Waterise), floating buoy systems (Seawell), and wave‑powered desalination (Oneka) were identified as promising 
new technologies. The study concluded that the offshore technologies require further piloting and validation 
before they can be considered for large‑scale potable supply.  

Site Evaluation and Ranking 

A total of 12 site alternatives spanning San Diego to Ventura Counties were evaluated (Attachment 1 – Potential 
Seawater Desalination Sites). CDM’s screening considered hydrogeologic feasibility, intake type, availability of 
existing wastewater outfalls, environmental and community impacts, regulatory complexity, system integration 
needs, and capital and O&M costs. Sites relying on subsurface intakes and existing wastewater outfalls scored 
highest due to strong alignment with the streamlined permitting track in the Streamlining Report and reduced 
permitting risk. CDM’s MCDA results identified four high‑performing sites, with three selected for detailed 
evaluation based on proven technology readiness: 

1. Doheny Ocean Desalination Project (Doheny Expansion) – Slant Wells (additional 10 mgd) 

2. Port Hueneme – Slant Wells (20 mgd) 

3. Port Hueneme – Offshore (20 mgd) ranked highly, but CDM recommended excluding it from the detailed  
                           assessment due to reliance on an emerging technology 

4. El Segundo – Slant Wells (10 mgd) 

Top 3 Potential Sites 

The three sites advanced for detailed evaluations are Doheny Expansion, Port Hueneme, and El Segundo 
(Attachment 2 – Site-Specific Fact Sheets). Each site represents a location where the combination of coastal 
hydrogeology, existing infrastructure, and regional water supply needs creates a promising site for a seawater 
desalination project meeting the State’s streamlined permitting requirements.  

CDM developed the Association for the Advancement of Cost Engineering Class 5 opinions of probable 
construction costs for the top three sites, encompassing raw water intake, treatment technologies, brine 
concentrate disposal, and conveyance. O&M costs include variable costs such as energy, chemicals, membrane 
replacement, and brine disposal, as well as fixed costs such as labor, permit compliance, indirect costs, and 
maintenance. Potential mitigation costs associated with intake and outfall permitting requirements and 
environmental mitigation are not included and would require site-specific evaluation during future project 
development. Table 1 provides a side-by-side cost comparison for the top three ranked sites. 

Table 1: Side-by-Side Cost Comparison 

Site Capacity Capital Cost Annual O&M Cost Annualized Cost Unit Cost ($/AF) 

Doheny 10 mgd $448–569M $19M $49–56M $4,300–$5,000 

Port Hueneme 20 mgd $1.35–1.66B $39M $127–147M $5,700–$6,600 

El Segundo 10 mgd $573–745M $19M $57–68M $5,100–$6,100 

Note: Costs shown exclude conveyance and distribution infrastructure beyond that identified to connect  
the plant to the system integration tie-in points, and environmental/other project mitigation costs. Land 
acquisition is included only where explicitly stated (e.g., El Segundo).  
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Doheny Expansion – 10 mgd 

The potential 10 mgd Doheny Expansion would use additional slant wells to bring the current 5 mgd facility up to 
15 mgd. The current 5 mgd phase of the project is estimated to go online in 2029. Brine would be discharged 
through the existing San Juan Creek Ocean Outfall, commingling with wastewater effluent, consistent with the 
Streamlining Report. Treated desalinated water produced at Doheny could be integrated into the Joint 
Transmission Main, the Water Importation Pipeline, or the South County Pipeline, providing multiple options to 
serve South Orange County. For the purposes of the cost estimate, it was assumed that this conveyance integration 
includes one mile of new pipeline and two pump stations. There is also a potential 5 mgd direct potable reuse 
component that could be co-developed with the Doheny Expansion, bringing the facility's total to 20 mgd. CDM 
recommends that Metropolitan continue coordinating with SCWD and MWDOC to monitor project development 
and gather insights applicable to a future expansion. 

Port Hueneme – 20 mgd 

The potential 20 mgd Port Hueneme facility would feature subsurface slant wells and brine discharge through the 
Oxnard Wastewater Treatment Facility outfall. Because Port Hueneme lies at the western edge of Metropolitan’s 
service territory, system integration is achieved by conveying treated water 30 miles to Calleguas’ primary 
distribution hub at the Lake Bard Water Filtration Plant. For the purposes of the cost estimate, it was assumed that 
this conveyance integration includes 30 miles of new pipeline and three pump stations to move the water to 
Lake Bard. CDM recommends additional research on refining the technical feasibility of subsurface slant wells 
through a targeted hydrogeologic investigation. Collaborative studies with Calleguas and the United States Navy 
could identify data gaps and opportunities for shared infrastructure. 

El Segundo – 10 mgd 

The potential 10 mgd El Segundo facility would rely on subsurface slant wells located near the Chevron Refinery 
site. Brine would be commingled with treated effluent discharged through the Hyperion Water Reclamation Plant 
(Hyperion) outfall. Treated water from El Segundo would be integrated directly into Metropolitan’s West Coast 
Feeder. For the purposes of the cost estimate, it was assumed that this conveyance integration includes two miles 
of new pipeline and one pump station to move the water to the West Coast Feeder. The El Segundo site was 
originally sized at 20 mgd but was limited to 10 mgd due to concerns about land availability. CDM recommends 
that Metropolitan continue monitoring progress on the Pure Water LA program, with particular attention to how 
the use of Hyperion’s effluent may evolve. 
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Conclusion 

CDM’s reconnaissance study provides Metropolitan with a regional assessment of the potential for seawater 
desalination under the State’s criteria for the streamlined permitting track (Attachment 3 – Seawater Desal 
Research Study Final Report). After evaluating 12 possible project configurations and different intake and 
treatment approaches, the study identified three sites, Doheny Expansion, Port Hueneme, and El Segundo, as the 
highest-ranked technically feasible options. These sites use subsurface intakes, have nearby wastewater outfalls 
for brine commingling, and can be integrated into existing distribution networks. Their configurations meet the 
State’s criteria for a streamlined permitting track, but as a result, the potential projects have limited capacities. 
Overall, they provide Metropolitan's CAMP4W with three conceptual projects that may be used in future portfolio 
assessments. 

 
 
 7/30/2026 

Brandon J. Goshi 
Manager, Water Resources Management 

Date 

 
 
 7/30/2026 

John V. Bednarski 
Assistant General Manager 

Date 

 
 

Attachment 1 – Potential Seawater Desalination Sites 

Attachment 2 – Site-Specific Fact Sheets 

Attachment 3 – Seawater Desal Research Study Final Report 

Ref# wrm12711299 
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Potential Seawater Desalination Sites with Supply Production 

 

The map above shows the 12 original potential sites evaluated and ranked using CDM Smith’s multi‑criteria 
decision analysis (MCDA) framework. The El Segundo site was originally sized at 20 mgd but was limited to 
10 mgd due to concerns about land availability. 

Subsurface Intakes: The state’s preferred intake technology. For this study, slant wells were selected as the 
specific subsurface intake type. Other types of subsurface well intakes include vertical beach wells, horizontal 
directionally drilled wells, radial collector wells, and infiltration galleries. 

Traditional Ocean Intake: Traditional screened open ocean intakes collect seawater directly from the ocean 
via offshore inlet structures. The majority of large seawater desalination facilities worldwide use this intake 
method. California regulations for open-ocean intakes require 1 mm slot screens and intake velocities below 
0.5 feet per second.   

Offshore Desalination: Site 8 included offshore seabed pods as the intake system. This potential site reflected 
the current technologies being developed by OceanWell, Flocean, and Waterise. Other offshore desalination 
technologies float on the surface (SeaWell) and utilize wave power (Oneka). 
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Site-Specific Fact Sheets 
Doheny Ocean Desal Project Expansion 

Location: Dana Point, CA; co-located with the current Doheny Ocean Desalination Project  

Capacity: 10 mgd (Bringing the facility total to 15 mgd) 

Intake: 6 new slant wells 

Outfall: San Juan Creek Ocean Outfall (Owned by South Orange County Wastewater Authority) 

Integration: Two options 

1. Two pump stations (1,010 ft of head) co-located at the desalination plant, one of which would tie-in to 
the existing Joint Transmission Main (JTM) and the other to the existing Water Importation Pipeline 
(WIP). Approximately 3,400 LF of new pipe. 

2. Three pump stations (1,980 ft of head) would be required, two at the desalination plant and one at the 
Tri-Cities Pressure Regulating Station. This option would allow the new supply to be conveyed to the 
JTM, the WIP, and the South County Pipeline, which is accessed through the WIP pipeline. 
Approximately 5,900 LF of new pipe. 

Capital Cost: $448-569 Million (Class 5 opinions of probable construction cost encompassing raw water 
intake, treatment technologies, brine concentrate disposal, and conveyance) 

Unit Cost: $4,300-5,000 per acre foot (Excluding mitigation and land costs) 
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Port Hueneme 

Location: Naval Base Ventura County (Port Hueneme, CA) 

Capacity: 20 mgd 

Intake: 20 new slant wells 

Outfall: Oxnard WWTP Outfall (Owned by the City of Oxnard) 

New Pipe: 9,600 LF of 24-inch pipe (between well pods), 12,300 LF of mixed 42-inch and 24-inch pipe (well 
pods to facility), and 153,100 LF of 40-inch pipe (facility to LBWFP).  

Pump Stations: 3 pump stations (1,218 ft of head) 

Integration: Lake Bard Water Filtration Plant (LBWFP) clear wells 

Capital Cost: $1.35-1.66 Billion (Class 5 opinions of probable construction cost encompassing raw water 
intake, treatment technologies, brine concentrate disposal, and conveyance) 

Unit Cost: $5,700-6,600 per acre foot (Excluding mitigation and land costs) 
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El Segundo 

Location: Chevron Refinery (El Segundo, CA). The initial screening assumed that the El Segundo Power Plant 
site would be available for redevelopment. However, NRG Energy indicated that this will not be feasible at this 
time. Multiple sites at the adjacent Chevron Refinery and Scattergood Generating Station were identified as 
potential alternatives. 

Capacity: 10 mgd (Reduced from 20 mgd due to land availability concerns) 

Intake: 9 new slant wells 

Outfall: Hyperion Water Reclamation Plant Ocean Outfall (Owned by the city of Los Angeles) 

New Pipe: 4,000 LF of 30-inch pipe (slant wells to facility), 8,700 LF of 24-inch pipe (facility to outfall), 
10,600 LF of 24-inch pipe (facility to WC Feeder). 

Pump Station: 1 pump station (720 ft of head) 

Integration: MWD West Coast Feeder 

Capital Cost: $573-745 Million (Class 5 opinions of probable construction cost encompassing raw water 
intake, treatment technologies, brine concentrate disposal, and conveyance) 

Unit Cost: $5,100-6,100 per acre foot (Excluding mitigation costs) 
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Executive Summary 

The Metropolitan Water District of Southern California (Metropolitan) initiated the Seawater 

Desalination Research Study to evaluate the role that seawater desalination could play in enhancing 

long-term water supply reliability and regional resilience. This effort is part of Metropolitan’s broader 

strategy to adapt to the impacts of climate change including increasing drought frequency and severity, 

evolving regulatory conditions, and growing uncertainty in traditional imported water supplies under its 

Climate Adaptation Master Plan for Water (CAMP4W). As an input to CAMP4W, Metropolitan also 

launched two research efforts to study brackish groundwater and seawater desalination opportunities, 

with CDM Smith selected to conduct the seawater desalination study. 

The study is also informed by statewide policy drivers, including California’s Water Resilience Portfolio, 

which emphasizes diversification of climate-resilient water supplies, and the State’s greenhouse gas 

reduction framework established under Assembly Bill 32 that emphasizes consideration of energy use 

and emissions in future water supply investments. The study was designed to examine the technical, 

environmental, regulatory, and economic feasibility of developing one or more seawater desalination 

facilities that could supplement existing and planned regional water supply portfolios while minimizing 

environmental impacts and maximizing partnership opportunities. This effort is a planning-level 

research study intended to inform long-term strategic decision-making. 

In addition, consistent with the California Seawater Desalination Interagency Group’s “Seawater 

Desalination Siting and Streamlining Report to Expedite Permitting” (California Environmental Protection 

Agency 2023), Metropolitan would prioritize potential projects that align with the State’s recommended 

siting criteria and streamlining pathways. Projects that leverage existing intake and outfall 

infrastructure, minimize marine and coastal impacts, demonstrate technology readiness, and integrate 

with regional water management strategies are more likely to advance efficiently through California’s 

regulatory framework. Aligning future desalination investments with the State’s streamlining 

recommendations can help reduce permitting uncertainty, improve interagency coordination, and 

support timely implementation of climate-resilient water supplies. 

Southern California’s water supply reliability has historically been supplemented by imported water 

sources from the Colorado River via Metropolitan’s Colorado River Aqueduct (CRA) and the 

Sacramento–San Joaquin River Delta (Delta) via California’s State Water Project (SWP) system. Both 

imported water sources face increasing vulnerability due to declining snowpack, more frequent and 

severe droughts, and environmental regulatory constraints. At the same time, the state’s regulatory 

framework for seawater desalination has evolved significantly since the adoption of the 2015 Ocean 

Plan Amendment. 

The research study began with a literature review of seawater desalination projects, both studied and 

executed in Southern California, and an extensive assessment of emerging desalination technologies. 

The literature review focused on prior seawater desalination studies and projects within Southern 

California and comparable coastal regions, with emphasis on intake and discharge technologies, 

permitting and environmental challenges, energy use, and operational performance. Lessons learned 

from pilot studies, full-scale facilities, and regulatory reviews were synthesized to identify recurring 
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technical and policy considerations that have influenced project feasibility, cost, and implementation 

timelines. These findings were used to inform subsequent siting, cost, and regulatory evaluations. 

The emerging technologies evaluation examined innovative and developing approaches related to 

desalination treatment processes, subsurface and offshore intake concepts, brine management 

strategies, energy recovery, and alternative power integration. Each technology was assessed using a 

Technology Readiness Level (TRL) framework to distinguish between commercially proven solutions and 

those requiring additional piloting or demonstration. This evaluation provides context on how future 

advancements could reduce environmental impacts, improve efficiency, or expand feasible siting 

options for seawater desalination. 

Twelve potential seawater desalination alternatives were initially evaluated, extending from San Diego 

to Ventura Counties within Metropolitan’s service area. Metropolitan reached out to the following 

agencies for guidance in identifying potential areas that could be suitable for seawater desalination: 

Calleguas Municipal Water District, Long Beach Utilities, Los Angeles Department of Water and Power, 

Municipal Water District of Orange County, San Diego County Water Authority, South Coast Water 

District, and West Basin Municipal Water District. 

For each site, planning-level engineering and parametric analysis was used to represent various intake, 

treatment, and brine discharge facilities with water supply yields ranging from 10 to 50 million gallons 

per day (MGD). Using MCDA, the ranking of potential sites is presented in Figure ES.1.1. 
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Figure ES.1.1 Ranking of Seawater Desalination Alternatives 

Note: The larger the color bar, the better it scores for the criteria shown. If a bar segment is not shown, then the performance criteria was zero. 
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In Figure ES.1, the color bars and their length represent the relative performance of the potential sites 

for seven criteria—with the criteria weights shown as percentages in the figure legend. This MCDA 

evaluation easily shows trade-offs between the different sites. For example, while Site 8 (Port Hueneme 

Offshore, with deep seabed pods) offers the best scores for water supply benefit and 

environmental/social impact, it does not score as well as Site 3 (Doheny State Beach, with subsurface 

slant wells) for cost-effectiveness and technology readiness. It should be noted that the relative rankings 

are dependent on the assumed weighting of evaluation criteria, and changes to those weights could 

result in different overall site rankings. 

The results of the evaluation of potential sites indicate: 

▬ Site 3: Doheny State Beach Expansion of the Planned 5-mgd Plant with Additional Subsurface 

Slant Wells and Use of Existing Wastewater Outfall (10 mgd) is ranked highest due to its water 

supply benefit, cost-effectiveness, permitting and system integration ease. 

▬ Site 7A: Port Hueneme with Subsurface Slant Wells and Use of Existing Wastewater Outfall (20 

mgd) is ranked second, for many of the same reasons as the Doheny State Beach site. 

▬ Site 8: Port Hueneme with Offshore Seabed Pods (20 mgd) is ranked third, mainly due to its 

technical readiness and permitting uncertainty. 

▬ Site 6B: El Segundo with Existing Power Intake and Use of Existing Wastewater Outfall  

(20 mgd) is ranked fourth, mainly due to its water supply benefit and permitting uncertainty. 

While the offshore technology using seabed pods off the coast of Port Hueneme Ranked #3 and looks 

promising, this is still an emerging technology. As such, it received a TRL score of 5, which signifies it is 

mid-stage in development and would require further piloting and performance validation prior to 

consideration for large-scale deployment. As there are planned efforts for full demonstration of this 

technology in the coming years, it is recommended that Metropolitan revisit this siting analysis if the 

technology meets regulatory and permitting requirements. 

During refinement of the El Segundo alternative, Site 6A was advanced over Site 6B after updated 

information confirmed that the originally assumed location and intake configuration for Site 6B were not 

feasible for long-term desalination development. Once that location was eliminated, the project team 

revisited sites previously evaluated in the Ocean Water Desalination Project Draft Environmental Impact 

Report (West Basin Municipal Water District 2018) to identify nearby viable alternatives. This 

reassessment determined that a location on the adjacent Chevron Refinery property was the most 

suitable remaining option. However, the available footprint at this site could only accommodate a 

facility up to approximately 10 mgd, which required reducing the assumed plant capacity from 20 mgd. 

In addition, because use of the El Segundo Power Plant cooling water intake was no longer feasible, the 

intake approach was revised from an open ocean intake to subsurface slant wells. Based on these 

combined siting, footprint, and intake constraints, Site 6A replaced Site 6B as the representative El 

Segundo alternative carried forward for further evaluation. 

Among the sites with proven technology, these three potential projects were identified for detailed 

analysis: 
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▬ Site 3: Doheny State Beach Expansion of the Planned 5-mgd Plant with Additional Subsurface 

Slant Wells and Use of Existing Wastewater Outfall (10 mgd). 

▬ Site 7A: Port Hueneme with Subsurface Slant Wells and Use of Existing Wastewater Outfall (20 

mgd). 

▬ Site 6A: El Segundo with Subsurface Slant Wells and Use of Existing Wastewater Outfall (10 

mgd). 

A potential future 10-mgd Doheny State Beach expansion would employ subsurface slant wells. Treated 

water from the potential Doheny seawater desalination plant could be delivered to South Coast Water 

District (SCWD) and potentially other south Orange County retail agencies, helping offset imported 

water demand and enhancing local supply reliability. The project would also utilize an existing 

wastewater outfall for brine discharge, reducing both cost and permitting complexity. 

A potential 20-mgd Port Hueneme seawater desalination plant would utilize subsurface slant wells. The 

potential project would discharge to the existing Oxnard wastewater outfall and deliver product water 

to the Calleguas Municipal Water District (Calleguas) system through the Lake Bard Water Filtration 

Plant. This central distribution strategy would enable delivery to both the Upper and Lower Zones of 

Calleguas’s service area, enhancing flexibility and operational resilience. The potential site’s proximity to 

the Port Hueneme Naval Base offers a unique opportunity for coordination related to infrastructure 

siting, construction access, system redundancy, and potential capital participation to enhance supply 

reliability for critical federal facilities. Any cost-sharing or partnership structure would require further 

evaluation in coordination with Calleguas and the U.S. Navy to align with existing service arrangements 

and institutional roles. 

A potential 10-mgd El Segundo facility would be located near the local Chevron Refinery. Subsurface 

slant wells were assumed for the intake system. Product water from the potential El Segundo seawater 

desalination plant could be integrated into existing Metropolitan infrastructure. Coordination with the 

City of Los Angeles’ Pure Water Los Angeles (PWLA) program would be essential, as future wastewater 

reuse could reduce available blending opportunities at the Hyperion outfall. 

To support evaluation of the top three sites, a focused regulatory evaluation was conducted to assess 

permitting pathways, regulatory constraints, and environmental compliance considerations specific to 

each project. The regulatory evaluation reviewed consistency with the State Water Resources Control 

Board (SWRCB) Ocean Plan, Coastal Act requirements, California Environmental Quality Act (CEQA) 

processes, and anticipated agency coordination needs, including engagement with the California Coastal 

Commission (CCC), Regional Water Quality Control Boards, and local jurisdictions. Findings from the 

regulatory evaluation were used to inform comparative site feasibility, schedule assumptions, and 

overall project risk considerations presented in this study. 

Water quality and system integration analyses found that desalinated water from all three potential 

sites could be treated to meet Metropolitan’s potable water quality standards and effectively blended 

into existing regional distribution networks. The study identified potential tie-in locations, hydraulic 

capacities, and operational strategies to evaluate potential compatibility with existing infrastructure. 
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The cost information presented reflects planning-level, Association for the Advancement of Cost 

Engineering (AACE) Class 5 screening estimates developed for comparative evaluation purposes only. As 

conceptual estimates prepared at an early stage of project definition, these opinions of probable 

construction cost are subject to significant uncertainty and carry an expected accuracy range of -50% to 

+100%. It is important to note that these capital cost estimates exclude conveyance and distribution 

infrastructure beyond the defined system integration tie-in points, as well as site-specific land 

acquisition. As a result, total program costs to deliver water to specific demand areas may be materially 

higher than the values presented; however, these estimates allow comparison of the alternative for 

planning-level purposes. Cost estimates for capital and O&M costs are summarized in Table ES.1 and 

further detailed in Appendix H. Capital costs are class 5 opinions of probable construction cost 

encompassing raw water intake, treatment technologies, brine concentrate disposal, and conveyance 

were developed for the top three sites. O&M costs include variable costs such as energy, chemicals, 

membrane replacement, waste disposal as well as fixed costs such as labor, permit compliance, indirect 

costs, and maintenance. 

Table ES.1 Estimates Total and Unit Capital Cost Summary for Top Three Sites1 

Site Capacity  

(mgd) 

Estimated 
Capital Cost 
(Low-High) 

Unit Capital 
Cost 

($M/mgd) 

Unit Capital 
Cost  

($K/AFY) 

Annualized 
Capital Cost 

($M/yr) 

Estimated 
O&M Cost 

($M/yr) 

Total 
Annualized 
Cost ($/AF) 

Doheny2 10 $448-569M $45-57 $40-51 $29-37 $19 $4,300-
5,000 

Port 
Hueneme 

20 $1.35-1.66B $68-83 $60-74 $88-108 $39 $5,700-
6,600 

El 
Segundo 

10 $573-745M $57-75 $51-67 $37-48 $19 $5,100-
6,100 

1Note: Costs shown exclude conveyance and distribution infrastructure beyond identified system integration tie-in points. Land 

acquisition is included only where explicitly stated (e.g., El Segundo). 
2Doheny capacity is for expansion over the existing planned 5 mgd capacity. 

Implementation schedules were developed to reflect anticipated durations for environmental review, 

permitting, design, and construction, accounting for each potential site’s unique regulatory complexity 

and coordination needs. Estimated project timelines are summarized in Table ES.2. 

Table ES.2 Comparative Estimated Timelines for Top Three Sites 

Site Feasibility/ 
Environmental 

Permitting/ Design Bidding and 
Construction 

Total Estimated 
Duration 

Doheny 4 years 2 years 3.5 years 9.5 years 

Port Hueneme 4 years 4 years 4.5 years 12.5 years 

El Segundo 4 years 3 years 3.5 years 10.5 years 

 

In parallel with technical evaluations, the study identified funding and partnership opportunities to 

support potential future seawater desalination facilities. Available funding mechanisms include federal 

and state programs, along with potential low-interest financing through the State Revolving Fund. 

Partnership opportunities include collaboration with regional agencies such as Calleguas, SCWD and 

other member agencies, and potential coordination with private entities. 
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The Seawater Desalination Research Study demonstrates that seawater desalination is a viable and 

adaptable option for enhancing regional water supply reliability under increasingly variable climate 

conditions. The three potential project sites represent a diverse cross-section of technical, regulatory, 

and partnership contexts that can guide future seawater desalination planning across Southern 

California. The Seawater Desalination Research Study indicates, at a planning level, that seawater 

desalination could be a viable and adaptable option for enhancing regional water supply reliability under 

increasingly variable climate conditions.  

Moving forward, Metropolitan could continue coordinating with SCWD, which is serving as the Lead 

Agency for the Doheny Ocean Desalination Project (DODP), to monitor facility development and assess 

opportunities for regional collaboration. SCWD anticipates participation from two additional public 

agency partners that would invest in and receive water supplied from the project. Metropolitan could 

evaluate potential policy alignment, regional integration considerations, and any future cost-sharing or 

wheeling roles as appropriate. 

For the potential Port Hueneme seawater desalination project, additional research could refine the 

feasibility of subsurface slant wells through hydrogeologic investigation and evaluate alternative intake 

concepts such as offshore desalination in collaboration with Calleguas and the U.S. Navy. For the 

potential El Segundo seawater desalination project, Metropolitan could monitor progress on the City of 

Los Angeles’ PWLA program to assess evolving conditions at the Hyperion WWTP outfall that may 

influence future desalination permitting and blending options.  

These continued research and partnership efforts will provide valuable data and policy insight to guide 

Metropolitan’s long-term planning for potential seawater desalination and regional water-supply 

diversification. 
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1.0 Introduction 

1.1 Metropolitan’s Service Area and Water Supply Reliability 
Metropolitan is a regional wholesale water provider that delivers treated and untreated water to 26 

member agencies serving nearly 19 million people across Los Angeles, Orange, Riverside, San 

Bernardino, San Diego, and Ventura Counties. Metropolitan imports water primarily from two major 

sources: the Colorado River via its CRA and the Delta via California’s SWP system.  These imported 

supplies have historically provided the backbone of Southern California’s water reliability. However, 

both sources face increasing stress from more frequent and severe droughts, shifts in precipitation 

patterns, reduced mountain snowpack, and rising temperatures, all of which are likely to be exacerbated 

by climate change. At the same time, population growth and evolving regulatory requirements further 

challenge supply reliability. 

To address these issues, Metropolitan has developed long-term planning strategies that emphasize 

water supply diversification and resiliency. The Integrated Resources Plan (IRP) set the foundation for 

evaluating existing and new local and regional supplies, and CAMP4W builds on this foundation by 

identifying projects and programs to enhance resiliency and adaptation. Seawater desalination is one of 

the potential supply options under consideration for Metropolitan’s CAMP4W, complementing its 

investments in a diversified portfolio such as water use efficiency, recycled water, groundwater 

recovery, water transfers/banking, and storage. 

In alignment with state efforts to diversify and strengthen water supply reliability, the California 

Seawater Desalination Interagency Group released the “Seawater Desalination Siting and Streamlining 

Report to Expedite Permitting” (California Environmental Protection Agency 2023). This report provides 

recommended siting criteria and identifies pathways to streamline permitting processes for seawater 

desalination facilities under California’s regulatory framework. Consistent with these state-led 

streamlining efforts, a key priority of the research study was to identify and evaluate potential projects 

that align with the report’s recommended siting principles and permitting considerations. Its findings 

reinforce the importance of thoughtful siting, environmental protection, and integrated water resource 

planning in advancing seawater desalination as a local supply option. 

1.2 Objectives 
The primary objective of this study is to evaluate the potential role of seawater desalination in 

enhancing the long-term reliability of Metropolitan’s water supply portfolio. Specifically, the study seeks 

to: 

▬ Review prior seawater desalination work by Metropolitan and other parties to inform this 

project 

▬ Summarize emerging desalination and related technologies that may influence future project 

feasibility, performance, and sustainability. 

▬ Identify and evaluate potential sites for seawater desalination facilities within Metropolitan’s 

service area using MCDA that considers water supply benefits, cost-effectiveness, permitting 
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feasibility, environmental and social justice impacts, technology readiness, system integration, 

and sea level rise vulnerabilities to short-list three top projects. 

▬ Assess treatment requirements and finished water quality, including blending considerations 

and re-mineralization strategies, to confirm compatibility with Metropolitan’s existing treated 

water distribution system. 

▬ Define system integration approaches for delivering desalinated water into Metropolitan’s and 

its member agencies’ systems, including conveyance alignments, pumping requirements, and 

storage needs. 

▬ Characterize regulatory and permitting pathways that apply to the three potential seawater 

desalination projects, including intake, outfall, treatment, and distribution considerations. 

▬ Develop planning-level cost estimates and schedules for the three best-suited projects, including 

capital cost opinions of probable construction cost (OPCC), parametric cost factors, and 

implementation timelines. 

▬ Explore funding mechanisms, partnership opportunities and alternate project delivery methods 

that could support project delivery and implementation. 

Together, these objectives provide a comprehensive foundation for Metropolitan to assess seawater 

desalination as a potential component of its CAMP4W and to guide decisions on whether, where, and 

how to pursue such projects in the future. 

This study is intended to support strategic planning and policy discussions under CAMP4W. Analyses 

were conducted at a conceptual, planning level appropriate for comparative screening and feasibility 

evaluation. Further technical investigation, environmental review, stakeholder coordination, and 

detailed engineering would be required prior to advancing any site toward implementation. 

1.3 Project Overview 
Metropolitan retained CDM Smith to conduct a multi-phase research study on seawater desalination as 

part of the CAMP4W. The study was organized into discrete tasks, each addressing a critical aspect of 

project feasibility, and documented through a series of technical memoranda (TMs). Together, these 

TMs form the technical foundation of this final report. 

The work completed under the study included the following: 

▬ TM 1.1 Siting Evaluation: Identified and screened eight potential general sites for seawater 

desalination in Metropolitan’s service area. Using a MCDA framework, sites were evaluated for 

water supply benefit, cost-effectiveness, permitting ease, environmental and social justice 

impact, technology readiness, system integration, and sea level rise. Three sites were 

recommended for further evaluation: 

▪ Doheny State Beach (10 mgd) 

▪ Port Hueneme (20 mgd) 

▪ El Segundo (10 mgd) 
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▬ TM 1.2 Literature Review: Summarized global and California seawater desalination practices, 

including lessons learned from past studies. Topics included intake and outfall technologies, 

permitting challenges, energy use, and operational considerations. 

▬ TM 1.3 Regulatory Requirements: Assessed regulatory and permitting requirements applicable 

to seawater desalination in California, including state and federal agency processes, SWRCB’s 

Ocean Plan provisions, CCC, CEQA, greenhouse gas considerations, and site-specific permitting 

pathways. 

▬ TM 1.4 Cost Estimate: Developed OPCCs for the three recommended sites, with an AACE Class 5 

level of accuracy. Included basis of estimate assumptions, site-specific factors, and development 

of parametric cost factors for application to other sites. 

▬ TM 1.5 Schedule: Prepared planning-level implementation schedules for the three 

recommended sites. Schedules covered planning, permitting, design, procurement, 

construction, commissioning, and startup activities. 

▬ TM 2.1-2.3 Partnerships and Financing: Evaluated potential partnership structures, project 

delivery models, and financing approaches for the three recommended sites. The evaluation 

reviewed alternative project delivery methods, public-private partnership options, ownership 

and risk allocation considerations, potential exchange opportunities, and funding mechanisms 

including grants, loans, and financing. Site-specific partnering strategies were developed for 

Doheny, El Segundo, and Port Hueneme to inform implementation feasibility and risk 

management. 

▬ TM 2.4 System Integration and Water Quality: Evaluated how desalinated water could be 

conveyed and integrated into Metropolitan’s distribution system and those of its member 

agencies from the three recommended sites. The work included pipeline alignment options, 

pump station design criteria, storage and surge mitigation requirements, and analysis of 

imported water demands in each service area. 

▬ TM 2.4 Water Quality (Water Quality & Treatment Solutions [WQTS] Sub-Study): Conducted a 

desktop analysis of re-mineralization requirements for desalinated water at each site. The 

evaluation identified chemical treatment schemes to restore alkalinity, hardness, and pH, 

ensuring compatibility with existing Metropolitan treated water and customer plumbing 

materials. 

▬ TM 3.1 Emerging Technologies: Reviewed innovative and emerging desalination-related 

technologies, including offshore and floating desalination concepts, alternative treatment 

processes, brine minimization and valorization, energy recovery advancements, subsurface 

intakes, and new outfall designs. Each was assigned a TRL to gauge maturity and future 

applicability. 

The work performed under this effort was limited to desktop evaluations, literature review, conceptual 

engineering assessments, and planning-level cost and schedule development. No field investigations, 

environmental studies, or preliminary design activities were conducted as part of this research study. 
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1.4 Structure of Report 
This final report compiles and synthesizes the findings from all technical memoranda prepared under 

the seawater desalination research study. It is organized into the following sections: 

Section 1 provides background on Metropolitan’s service area and water supply reliability, states the 

objectives of the study, summarizes the tasks undertaken, and outlines the structure of the report. 

Section 2 summarizes global and California desalination practices and key lessons learned from past 

studies. 

Section 3 reviews emerging technologies that may influence future desalination projects. 

Section 4 describes the site screening and evaluation process, the criteria used for comparison, and the 

overall ranking of potential seawater desalination sites. 

Section 5 presents the expected quality of desalinated seawater, re-mineralization requirements, and 

blending considerations and describes how desalinated water could be integrated into Metropolitan’s 

and its member agencies’ systems, including conveyance and pumping requirements. 

Section 6 reviews the regulatory framework governing seawater desalination projects, including intake, 

treatment, and outfall requirements, as well as CEQA, greenhouse gas considerations, and site-specific 

permitting timelines. 

Section 7 provides planning-level OPCCs for the recommended sites and outlines estimated project 

schedules, including permitting, design, procurement, and construction phases. 

Section 8 discusses potential partnerships, funding and financing opportunities, and delivery approaches 

to support implementation of seawater desalination projects. 

Section 9 summarizes cost implications, regulatory complexity, system integration considerations, 

funding opportunities, and potential partnerships, and provides recommendations for Metropolitan’s 

next steps. 
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2.0 Literature Review 

2.1 Literature Review of Seawater Desalination Practices 
To support the evaluation of potential future projects, a literature review was conducted to assess and 

categorize available information on seawater desalination relevant to Metropolitan’s service area and 

broader California and global practices. The review focused on three primary areas: 

▬ Prior studies that evaluated seawater desalination in or adjacent to Metropolitan’s service area; 

▬ Seawater desalination projects that have come before the CCC for approval since adoption of 

the SWRCB’s Ocean Plan requirements; and 

▬ Metropolitan’s 1993 seawater integration study, which provided insight into the location of key 

facilities that could potentially be utilized for outfalls and co-located energy sources. 

In total, 21 reports were identified and reviewed. Key findings from these studies were compiled and are 

summarized in Appendix A. Of particular relevance to this report are lessons learned regarding energy 

consumption, siting constraints, major environmental considerations, and subsurface intake 

technologies. The findings from this literature review provide a foundation for the evaluation of siting 

alternatives, cost estimation, and regulatory considerations discussed in this report. 

2.2 Key Lessons Learned from Past Studies 

2.2.1 Intake and Discharge Technologies 
A recurring theme throughout past studies and pilot projects is the critical role of intake and discharge 

design in determining the environmental feasibility and regulatory acceptability of seawater 

desalination facilities. California’s Ocean Plan places strong emphasis on minimizing impacts on marine 

life, leading to a regulatory preference for subsurface intakes such as slant wells or infiltration galleries 

where feasible. Pilot studies, including long-term testing at Doheny State Beach, have demonstrated 

that slant wells can reliably produce high-quality source water with low turbidity and silt density index, 

although elevated iron and manganese concentrations have presented treatment challenges. At other 

sites, evaluations of subsurface intakes at scales required for full-size plants have highlighted 

constructability constraints, limited precedent, and site-specific hydrogeologic challenges. 

Where subsurface intakes are not technically feasible, open-ocean intakes with wedgewire screens have 

been tested as an alternative. Studies at Carlsbad and elsewhere found that while active wedgewire 

screens can reduce biofouling and improve reliability, they still pose challenges in terms of benthic 

habitat loss, long-term performance uncertainty, and higher costs. Discharge management is another 

key issue, with studies consistently emphasizing the need for diffuser systems or commingling with 

treated wastewater to reduce salinity impacts on marine ecosystems. Collectively, the body of work 

reviewed demonstrates that intake and discharge remain among the most significant technical, 

environmental, and permitting considerations for advancing seawater desalination in California. 

Key lessons learned from past intake and discharge studies include: 
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▬ Slant wells can provide reliable source water quality but may introduce iron and manganese 

treatment challenges. 

▬ Subsurface intakes face constructability and site-specific feasibility limitations at larger scales. 

▬ Wedgewire screens can control biofouling when actively managed but are costly and raise 

ecological concerns. 

▬ Brine discharges require careful management through commingling or diffuser systems to 

minimize salinity and ecological impacts. 

2.2.2 Environmental and Permitting Challenges 
Environmental impacts and permitting requirements have consistently been major hurdles for seawater 

desalination projects in California. Regulatory reviews emphasize potential impacts to marine life from 

intake and discharge systems, energy use, greenhouse gas emissions, and brine disposal. Projects have 

also encountered permitting delays related to aesthetics, coastal land use, and proximity to sensitive 

habitats or threatened and endangered species. Coordination among multiple agencies, including the 

CCC, SWRCB, and Regional Water Quality Control Boards (RWQCBs), adds further complexity to the 

permitting process. 

Recent statewide efforts, such as the California Seawater Desalination Interagency Group’s “Seawater 

Desalination Siting and Streamlining Report to Expedite Permitting” (California EPA 2023), have sought 

to improve clarity and efficiency by encouraging concurrent agency review and integrated water 

resource management. Even so, experience from past projects shows that seawater desalination 

facilities that do not clearly demonstrate need, address environmental justice concerns, and proactively 

engage stakeholders often face extended permitting timelines or project permit rejection. Collectively, 

the literature highlights that environmental and permitting considerations remain central to the viability 

of future projects. 

Key lessons learned from past environmental and permitting reviews include: 

▬ Early and meaningful stakeholder engagement is critical to reduce opposition and delays. 

▬ Projects near sensitive habitats face heightened scrutiny and longer review timelines. 

▬ Demonstrating an identified water supply need facilitates regulatory approval. 

▬ Environmental justice considerations, such as water affordability and community impacts, are 

increasingly important in permitting decisions. 

▬ Coordination among multiple agencies can delay approvals unless concurrent review is pursued. 

2.2.3 Energy Use and Operational Considerations 
Energy demand remains one of the most significant factors influencing the cost and sustainability of 

seawater desalination. RO systems are energy intensive compared to other supply options, and energy 

costs have historically represented a large portion of overall production costs. Pilot studies and 

collaborative research programs, such as the Affordable Desalination Collaboration (ADC), have 

demonstrated that advances in energy recovery devices, improved membrane performance, and 

optimized system recovery can substantially reduce energy consumption and lower costs. Other 
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innovative approaches, including two-pass nanofiltration (NF) and offshore desalination concepts, have 

been investigated to further enhance efficiency and reduce greenhouse gas emissions. 

Operational considerations also play a key role in long-term performance and cost-effectiveness. 

Pretreatment design has been shown to influence membrane fouling rates, with red tide events and 

biological activity posing challenges for maintaining stable operations. Integration with existing 

distribution systems requires careful planning of blending strategies, post-treatment conditioning, and 

hydraulic compatibility to maintain water quality and operational flexibility. Collectively, these findings 

underscore that while desalination energy demands have improved over time, operational complexity 

and integration challenges remain important considerations for future projects. 

Key lessons learned from energy use and operational studies include: 

▬ Energy recovery devices and optimized membrane technologies can significantly reduce 

operating costs. 

▬ Two-pass or alternative treatment configurations can improve water quality but may increase 

energy consumption. 

▬ Operational challenges, such as algal blooms and variable source water quality, require robust 

pretreatment systems. 

▬ Careful planning of blending and post-treatment is important for maintaining distribution 

system water quality, including addressing corrosion control, disinfectant stability, disinfectant 

by-product formation, temperature differentials, aesthetic impacts, and microbial stability 

during water quality studies and pilot testing. 

▬ Integration strategies must account for both hydraulic performance and long-term operational 

flexibility.
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3.0 Emerging Technologies 

As part of this study, research was conducted to evaluate seawater desalination technologies that are 

either in development or at an early stage of implementation. The goal was to identify advancements 

that may influence the feasibility, cost, or sustainability of future projects within the region. 

Technologies were assessed across a range of process areas, including intake and pretreatment systems, 

membrane improvements, energy recovery devices, concentrate management approaches, and 

alternative power integration. 

Numerous technologies were identified and evaluated as part of this review. The technologies were 

distributed into the following seven overarching categories: 

▬ Offshore Desalination 

▬ Alternative Desalination Technologies 

▬ Brine Minimization/ Mining 

▬ Energy Recovery and Pumping 

▬ Subsurface Seawater Intakes 

▬ Outfalls 

▬ Artificial Intelligence 

As part of this evaluation, each technology was provided with a TRL score based on scoring criteria 

established by National Aeronautics and Space Administration (NASA) to define the maturity level of a 

particular technology, presented below in Figure 3.1. The TRL approach assigns a numerical score based 

on the stage of development, ranging from initial concept validation (TRL 1) through full-scale 

commercial application (TRL 9). This scoring allows emerging technologies to be compared on both their 

potential benefits and their readiness for pilot testing or near-term adoption. Key information and 

scoring for each technology are presented in Appendix B. 
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Figure 3.1 NASA Technology Readiness Level (TRL) Definitions 

3.1 Technology Summaries 
A brief summary of each technology is provided in this section, with each categorized according to the 

technology type. 
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3.1.1 Offshore Technologies 

3.1.1.1 Summary from the 2024 Metropolitan White Paper on Offshore Seawater 
Desalination Technologies 

In California, the potential benefits of land-based seawater desalination have gone mostly unrealized 

due to high costs and environmental concerns. Offshore seawater desalination offers an avenue that 

significantly reduces or eliminates many of the characteristics of land-based desalination that can be 

problematic in California. A January 2024 Metropolitan white paper, titled Offshore Seawater 

Desalination: New Technology and Opportunities, provided a comprehensive summary of emerging 

offshore technologies, evaluating their potential benefit for use in supplementing the municipal water 

supply in southern California. 

The paper utilized the same TRL scoring system covered in this report to evaluate the maturity level of 

each offshore technology. In some cases, multiple companies/developers were assessed within each 

offshore technology. As a result, some of the technologies had higher or lower TRL ratings depending on 

the level of readiness of the specific company’s proprietary approach and/ or equipment. The offshore 

technologies and their range of TRL ratings from that report were as follows: 

▬ Ship/barge-based desalination had products with a TRL ranging from 2 to 9. 

▬ Submerged offshore desalination had products with a TRL ranging from 5 to 7. 

▬ Floating ocean buoys for wave and non-wave-powered desalination had products with a TRL 

ranging from 3 to 7. 

▬ Integrated offshore wind energy desalination which was given a TRL of 5. 

Not assessed in the white paper was the possibility of constructing small desalination facilities on de-

commissioned oil platforms.  While this has not been done to date, it would only require commercially 

available equipment to be installed on the platform. No TRL rating was assigned to this option, however, 

it is identified here to round out the discussion on offshore technologies. 

The paper highlighted three upcoming demonstration or pilot projects being carried out in California 

using offshore technologies. Each of these technologies is described briefly below, with an update 

provided on the status of the projects: 

OceanWell Submerged Seawater Desalination 

The Los Angeles-based company plans to use modular treatment pods anchored to the seabed, with 

dozens of pods manifolded into a large-scale water farm. The pods would be located within the aphotic 

zone of the ocean (greater than 650 ft depth), where marine life abundance is low and environmental 

impacts are expected to be reduced. The desalination process will be driven by hydraulic pressure from 

the ocean; however, pumping will still be needed to convey desalinated water to the shore and to 

return concentrated brine back to the ocean. The manufacturer claims the process will use 40 percent 

less energy than conventional seawater desalination. Reviewing the information available on the 

process, these savings seem to be coming from the elimination of pretreatment, the minimization of 

pumping needs for the brine, and operation at extremely low fluxes. Information provided by 

OceanWell indicates that they are targeting a water depth of 1,300-1,500 feet, which would provide up 
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to 652 pounds per square inch (psi) of driving head, or 300 psi beyond the background osmotic pressure 

of the ocean at 4 degrees Celsius (°C). This driving head would allow the system to operate at a flux of 

up to 3.5 gallons per day per square foot (gfd). Operation at low flux can have a negative impact on 

product water quality, creating challenges with meeting typical boron or chloride targets, however, the 

colder temperatures increase salt rejection, and a recovery below 20 percent would allow for similar 

boron and chloride concentrations as a conventional desalination facility. Operation at low flux rates will 

also require significantly more reverse osmosis (RO) membranes compared with a land-based project. 

Overall, the concept of submerged seawater desalination has considerable merit, however, real life 

demonstrations are needed to confirm the operational reliability of large offshore equipment arrays, 

product water quality limitations, and the challenges of performing regular maintenance on equipment 

housed at significant ocean depths. Permitting challenges are also somewhat unknown, and regulatory 

reviews will need to be adapted for the offshore location and unconventional water supply approach. 

Concept art for a submerged offshore seawater desalination facility is included as Figure 3.2. 

 
Figure 3.2 Concept Art for Submerged Offshore Desalination System (Courtesy of OceanWell) 
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OceanWell, a water technology company, has partnered with the Las Virgenes Municipal Water District 

(LVMWD) and a consortium of six additional California water agencies to advance Water Farm 1 (WF1), 

proposed as the first commercial-scale subsea RO desalination project in the United States. WF1 would 

be located approximately 4.5 miles offshore in Santa Monica Bay at depths of approximately 400 meters 

(1,300 feet) and is anticipated to produce up to 60 mgd of potable water by 2030. The concept relies on 

modular subsea pods that utilize natural hydrostatic pressure to reduce energy consumption and 

minimize surface infrastructure.  

WF1 follows OceanWell’s pilot program with LVMWD, which began in March 2025 in the Las Virgenes 

Reservoir, receiving a grant from the U.S. Bureau of Reclamation as well as a Future Supply Actions 

Funding grant from Metropolitan to demonstrate the operability and performance of its submerged 

membrane system under bio-active conditions. The reservoir-based pilot is testing a single pod and 

serves as a proof of concept for system hydraulics, intake performance, and treatment reliability. While 

the pilot provides important operational data, full validation of long-term performance, environmental 

impacts, and constructability under ocean conditions at the targeted depths (750-1,500 feet) should be 

completed before considering a full-scale project of this type. 

It should also be considered that OceanWell, as with many of the other offshore seawater desalination 

technology developers, is currently targeting a build-own-operate approach to their projects, selling 

water to municipal customers, rather than selling equipment for the municipalities to operate. They are 

reported to be in discussions with nine water agencies in Southern California about a potential large-

scale water farm in the area. 

OceanWell has been assigned a TRL of 5 in the original siting analysis. Since completion of the siting 

evaluation, additional pilot testing at the Las Virgenes Reservoir has been completed and based on the 

demonstrated progress in system validation under bio-active conditions, the technology’s maturity 

would now reasonably be characterized as TRL 6. However, because the siting analysis rankings were 

finalized prior to the completion of this testing, the updated TRL assessment does not change the 

comparative scoring or overall rankings presented in this study. Similar subsea desalination concepts are 

being advanced internationally, including by Flocean, which announced plans in June 2025 to launch 

what it describes as the first commercial subsea desalination plant in Mongstad, Norway. Flocean has 

also entered into an agreement with Alver Municipality to explore supplying water to municipal, 

industrial and consumer customers and to assess integration into existing water infrastructure. These 

efforts indicate that offshore desalination developers are moving beyond pilot-scale testing toward early 

commercial deployment and utility integration discussions. Other Norwegian companies, such as 

Waterise Solutions (TRL 6) and FSubsea (TRL 7), are also planning subsea desalination systems; however, 

no planned testing or deployment of these systems in California has been reported to date. 

Seawell Floating Buoy Desalination 

The Santa Barbara based company plans to supply 21-foot diameter floating buoys that desalinate 

seawater offshore and then pump the treated water to additional treatment and conveyance facilities 

onshore. Figure 3.3 includes a rendering of a floating buoy seawater desalination system. Seawater 

desalination would be done using conventional RO membranes, utilizing similar pumping and energy 

recovery configurations as land-based facilities. Each of their buoys is expected to produce 1 mgd of 

desalinated water, with concentrate returned to the ocean. Limited information is available on the type 
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of pretreatment envisioned, apart from the use of 1-millimeter wedge wire screens and a reference to 

filters in their press kit, however, the process is said to be chemical free, which would limit both the type 

of pretreatment that can be used and the ability to chemically clean membranes to maintain 

production. The RO is expected to operate at low fluxes, reducing operating costs, but increasing the 

number of membranes and overall size of the treatment equipment. 

Seawell is currently testing components of their system at the Naval Seawater Desalination Test Facility 

in Port Hueneme. Once complete, the system will be tested offshore of the Vandenberg Space Force 

Base, north of Santa Barbara. The Vandenberg Base is in the planning stages of a full-scale desalination 

project, using the Seawell system as a primary water supply for the base. 

Advantages of the system include direct access to seawater desalination equipment, located near the 

ocean surface, simplifying plant maintenance; use of proven technologies and process configurations; 

lower operating costs from low flux operation; and option to purchase equipment directly rather than 

purchasing water from a private provider. 

Potential challenges with the system include: the 1 mgd unit size would require a large area to produce 

the flows needed for a large-scale project; the near surface intake could be impacted by algae and other 

water quality excursions, making the limited pretreatment difficult to operate reliably; energy footprint 

would only be moderately lower than a land-based facility; offshore location would be considerably 

more difficult to maintain than a land-based facility and could be damaged or destroyed by heavy 

storms. Seawell has been assigned a TRL of 3. 

 

 
Figure 3.3 Floating Buoy Offshore Desalination Facility (Courtesy of Seawell) 
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Oneka Wave Powered Desalination 

The Canadian based company has developed a wave-powered offshore seawater desalination system 

configured onto a floating buoy. The largest unit (Glacier-class) will reportedly produce 130,000 gallons 

per day (gpd) of freshwater without the need for any land-based energy input. This differs from the 

OceanWell and Seawell technologies in that the energy used for both the desalination and conveyance is 

entirely renewable. The technology was developed primarily for smaller water users, such as hotels, 

industrial users and small coastal communities, and the limited capacity of its largest unit would make it 

difficult to incorporate into a project targeting large-scale water supply. Figure 3.4 presents a photo of 

an Oneka desalination system. 

Many of the advantages and drawbacks to the Oneka system are similar to the Seawell system, 

however, the company’s business model involves selling water to utilities and other users rather than 

selling equipment directly. 

  
Figure 3.4 Wave Powered Offshore Desalination Facility (Courtesy of Oneka) 

The City of Fort Bragg, located between San Francisco and Eureka, is planning to conduct a one-year test 

of the technology with potential to incorporate this into their long-term water supply. The proposed 

pilot facility is expected to produce approximately 13,200 gpd and is funded by a $1.5 million state grant 

through the Department of Water Resources (DWR). The system would be located approximately 0.1 to 

0.3 miles offshore in water depths ranging from 43 to 98 feet. The City previously completed an initial 
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Study/Mitigated Negative Declaration for the pilot test, and the CCC approved Coastal Development 

Permit Application No. 9-25-0512 at its December 10-12, 2025 meeting, as documented in the Notice of 

Decision filed December 18,2025. If successful, the city plans to enter into a purchase agreement with 

the company, purchasing desalinated water from the company. Oneka has been assigned a TRL of 7. 

3.1.2 Alternative Seawater Desalination Technologies 

3.1.2.1 High Recovery Reverse Osmosis Processes 

Both Dupont’s Closed-Circuit Reverse Osmosis (CCRO) and Rotec’s Flow Reversal Reverse Osmosis 

(FRRO) are proprietary RO treatment processes that have been commercialized primarily to support 

high recovery applications (greater than 90 percent). While their technical approaches are different, 

both CCRO and FRRO leverage the kinetics of scale formation to push beyond the thermodynamic 

restrictions which limit conventional RO. While these technologies have found favor within the industrial 

sector and are starting to be used in some municipal groundwater desalination facilities (e.g. CCRO at 

Marine Corps Air Ground Combat Center’s Twentynine Palms WTP, FRRO at City of Santa Monica’s 

Arcadia WTP), they are not ideal for seawater applications where recoveries are generally limited to less 

than 50 percent, due to the resulting operating pressures seen with higher recoveries. Under the lower 

recovery conditions used in seawater reverse osmosis (SWRO), neither FRRO nor CCRO provide 

competitive benefits over conventional configurations. Given this lack of suitability, neither of these 

technologies was assigned a TRL for this study. 

3.1.2.2 Forward Osmosis 

Forward osmosis (FO) uses a membrane to separate feed water from product water, but unlike RO, 

which uses hydraulic pressure to push water through the membrane, FO uses inherent osmotic pressure 

to pull water across. Since FO can only pull water from a low salinity side of a membrane to a high 

salinity side, another separation method must be used to produce low salinity water from the high 

salinity draw solution. One alternative is to use an ammonium carbonate based (or other similarly 

volatilizable) draw solution, pulling feed water across the membrane without any outside energy input, 

and then volatilizing the ammonium carbonate through heat addition. The evaporated gases can be 

collected and reused to produce additional draw solution. This approach can be lower energy than 

SWRO, provided the minerals in the draw solution can be volatilized with sufficiently low energy input. 

A different alternative is to use sodium chloride or magnesium sulfate as the draw solution, using RO to 

recover water from the draw. While this approach essentially requires twice the membrane area as a 

conventional SWRO facility, the FO has a lower fouling potential than a comparable SWRO system. In the 

case of magnesium sulfate, a looser RO membrane or nanofilter can be used to recover water from the 

draw solution, reducing the energy input, compared with conventional SWRO. This process is shown 

schematically in Figure 3.5. 

A third approach, proposed originally by the Colorado School of Mines (Cath et al, 2010), is using 

seawater as a draw solution for wastewater effluent, recovering freshwater from the diluted seawater 

using RO. This hybrid FO-RO process would be combining direct potable reuse (DPR) with seawater 

desalination into a single plant. While the concept could potentially operate at lower energy and higher 

public health protection than separate treatment plants, the concept is purely conceptual at this stage, 
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requiring a long road of testing, demonstration, and permitting review before it could be credited as an 

alternative process within California’s highly restrictive potable reuse regulations. 

 
Figure 3.5 Forward Osmosis Membrane Stack and Process Diagram (Porifera, San Leandro, CA) 

Challenges associated with FO include identification of appropriate draw solutions and development of 

efficient membranes given that commercial RO elements are not suited for FO. Draw solutions should 

feature the following: 

▬ High osmotic efficiency (highly soluble in water and low molecular weight) 

▬ Non-toxic 

▬ Chemical compatibility of membrane 

▬ Easy and economic separation from recovered water 

Currently, FO is used in the food and beverage industry but is pre-commercial in use with high salinity 

water. Membrane vendors include names such as Porifera and Fluid Technology Solutions. Moving 

forward, development of semi-permeable FO membranes having high salt rejection and minimal internal 

concentration polarization to realize higher product water fluxes is critical for future development.  

Because forward osmosis is still considered conceptual for use in seawater (high salinity) desalination 

applications, a TRL of 2 has been assigned. FO is discussed further in the energy recovery section of this 

memorandum in regard to its use with pressure retarded osmosis. 

3.1.2.3 Membrane Distillation 

Membrane distillation (MD) utilizes principles of both membrane separation and thermal distillation; 

MD involves evaporation of water from a saline solution and transport of the water vapor through the 

pores of a hydrophobic membrane. Clean water vapor is transported across the membrane by a thermal 

gradient that creates partial pressure across the membrane. The water vapor is then condensed within 

the membrane package or in a separate condenser system. 

Unlike traditional pressure-driven membrane technologies, the driving force behind MD is the difference 

in vapor pressure of the liquid across the membrane. The efficiency of MD depends on feed water 

quality, system design, and heat recovery from the permeate stream. MD is more efficient at greater 
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liquid temperatures that increase vapor pressure and result in increased membrane penetration. MD 

has been reported to run at 70 °C (158 degrees Fahrenheit), allowing for beneficial use of waste heat or 

low-grade heat sources to successfully power the process. 

Advantages of MD include beneficial use of otherwise low-grade heat, minimal pretreatment needs, and 

negligible scaling. Challenges include a reliance on the availability waste heat to promote economic 

feasibility, susceptibility to membrane fouling, and membrane degradation due to loss of 

hydrophobicity. An example pilot unit, manufactured by Aquastill (Netherlands) and a simplified process 

flow diagram are provided in Figure 3.6. Aquastill has had a pilot scale seawater desalination system 

(2,600 gpd) operational in Saudi Arabia since 2020. No information has yet been published on the 

performance of this system. 

MD is currently in the development and demonstration phase. A variety of configurations can be used, 

all of which require feed water to directly contact the membrane. Various configurations are available 

for condensation: 

▬ Air-Gap Membrane Distillation – provide an air gap after the membrane, followed by a cool 

surface for condensation. This configuration is the most common and versatile. 

▬ Direct-Contact Membrane Distillation – cool condensing solution flows through the membrane, 

typically countercurrent to feed water, and condenses the clean water vapor as it passes 

through the membrane. 

▬ Sweep-Gas Membrane Distillation – sweep gas pulls clean water vapor out of the membrane 

gap for subsequent condensation in a separate system. 

▬ Vacuum Membrane Distillation – vacuum is applied to the membrane space to pull clean water 

vapor out of the system and condense in a separate system. 

A TRL of 2 was assigned to this technology based on the conceptual stage of development. 
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Figure 3.6 Pilot-scale Membrane Distillation System and Process Diagram (Courtesy of Aquastill, 
Netherlands) 

3.1.2.4 Capacitive Deionization 

Capacitive deionization (CDI) directs a saline solution between porous electrode pairs that adsorb ions 

by applying a low voltage electric field, producing deionized water. Upon removal, ions are desorbed 

from the surface of the electrodes by removing the induced electric field. This allows for regeneration of 

the electrodes without need for additional chemicals, marking a significant advantage compared to ion 

exchange (IX) technology. The efficiency of this process depends on surface properties of the electrodes 

such as surface area and adsorption properties. 

Carbon aerogel is considered an ideal electrode and has been optimized through research beginning in 

the late 1980s. Despite this, challenges with CDI remain and include limited adsorption capacity of 

carbon aerogel electrodes, slow kinetics of transport of ions across electrodes, high cost of CDI modules, 

and fouling potential of the aerogel surface. Advantages include low energy requirement and simple 

construction. The technology is reported to have been adopted at full-scale cooling water facilities in 

China and Mongolia (see Figure 3.7), however, very limited information is available online for these 

facilities and links to the associated company website (www.estpure.com) are no longer active. Smaller 

CDI systems are marketed in the United States by Aqua Clear Water (Vista, CA); however, no 

information is available on existing installations. 
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Figure 3.7 Power Generating Facility in China Reported to be Using CDI to Desalinate Reclaimed Water 
(Courtesy of estpure.com via web.archive.org) 

This technology is currently considered in the demonstration phase with a TRL of 7, however, very 

limited information is available on the success or failure of the demonstrations, and the technology has 

not yet been adapted to a seawater application. 

3.1.2.5 Hydraulic Injection Desalination 

There is limited scholarly or commercial information available on hydraulic injection desalination (HID), 

however, the technology is said to reduce energy consumption in desalination by over 30 percent. It is 

understood that the patented process works by lowering the influent pressure to a point where the 

liquid vaporizes and is later recaptured as condensate. The recovery rate is estimated to be lower than 

what is typically achieved with a conventional RO plant (45 to 50 percent), which if the case, would 

create challenges for larger facilities, due to the higher influent flow requirements. As plants get larger, 

the raw water pumping costs would eventually exceed the energy gains provided by this technology. 

ACWA Power, a Saudi power developer, signed an agreement with Water Global Access (WGA), the 

owner of the patent, to integrate HID technology at scale. The agreement involves a HID pilot project to 

validate previous research which is purported to demonstrate the potential to lower energy 

consumption below 2 kilowatts per cubic meter (kW/m3), approximately one-third below the 

consumption of a traditional seawater reverse osmosis process.  In addition to the claims regarding 

energy use, it is also claimed that HID does not require chemical treatment of the feed water or produce 

a harmful brine. 
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Based on the limited information available to date HID, and the indication that the process will be 

demonstrated at pilot scale in the near future, a TRL of 4 has been assigned to this technology. 

3.1.2.6 Halophytic Algae 

Halophytic algae desalination, also referred to as bio-desalination, uses salt-tolerant algae to 

concentrate salt within the algal cells. The salt-laden algae can then be removed via traditional filtration 

processes and used as biofuel to offset energy inputs. A conceptual flow schematic for a halophytic 

algae desalination system is presented in Figure 3.8. 

This technology is in the early stages of research development and has been shown to remove up to 30 

percent of salt from saline solutions. While insufficient for producing drinking water, halophytic algae 

may serve as a first step for RO processes to reduce energy consumption and/or increase recovery. 

 
Figure 3.8 Basic Concept for Halophytic Algae Desalination (Sahle-Demessie et al, 2019) 

This technology is currently considered theoretical with a TRL of 1. 

3.1.2.7 Freeze/Thaw Desalination 

Freeze/thaw desalination relies on phase change from liquid to solid to achieve separation. Ice crystals 

reject salt from their structure, allowing it to be separated from ice as a brine. The primary benefit to 

this process is that energy required is less than one-seventh the energy required for phase change from 

liquid to vapor (excluding multiple vessel thermal technologies such as multiple effect distillation [MED] 

and multi-stage flash [MSF] distillation, which require significantly less energy than the heat of 
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evaporation). The primary challenge with freeze/thaw desalination is washing and separation of ice 

crystals without melting and recontamination with salt. Direct freezing, and indirect freezing and 

absorption configurations have been developed for this technology thus far.  

This technology is currently considered theoretical with a TRL of 1. 

3.1.2.8 Solar Thermal Desalination 

While simple solar stills for desalinating small volumes of water have been commercially available for 

decades, more recent approaches to solar thermal desalination (STD) combine conventional thermal 

desalination systems, such as MED and MSF, with a concentrated solar system. STD commonly employs 

thermal collectors or concentrated thermal collectors to extract the energy required to vaporize the 

seawater before collecting and condensing the resultant steam. STD is loosely defined and encompasses 

several methods to harness solar thermal radiation for desalination processes. 

In 2018, the Middle East Desalination Research Center (MEDRC) in Oman awarded $450,000 in grants to 

three projects developing small-scale renewably powered desalination technologies. One of these, the 

Dutch SolarDew, utilizes membrane distillation with a solar still to supply desalinated water to off-grid 

communities. This system has a maximum capacity of 120 liters per day, making it infeasible for use in a 

large municipal application. 

A Pasadena based company, Sunvapor, is developing an STD system that was recently selected as a 

semifinalist in the US Department of Energy (DOE) Solar Desalination Prize for their Solar Cascading 

Evaporation Process. The DOE competition focused on systems that can realistically achieve a levelized 

cost of water below $0.50 per cubic meter. This technology features the advantage of harnessing 

renewable solar energy, along with the added benefit of minimizing land-use requirements compared to 

traditional sun-powered thermal desalination. Figure 3.9 provides a simplified process flow diagram for 

the Sunvapor system. There is considerable focus on the development of solar thermal desalination, 

including funding from DOE, MEDRC, the National Alliance for Water Innovation (NAWI) and a recently 

announced $119 million XPrize for desalination. 
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Figure 3.9 Solar Thermal Power Generation and Desalination Process (Sunvapor, Pasadena, CA) 

This technology is currently considered early conceptualization with a TRL of 2. 

3.1.2.9 Supercritical Water Desalination 

Supercritical conditions occur at elevated pressures and temperatures, where the liquid and gas phases 

both exist and are indistinguishable (see Figure 3.10). Supercritical water is a poor solvent, allowing for 

separation of solid salt particles via precipitation and subsequent production of purified water. The 

purity of the finished product varies with temperature and pressure. While supercritical conditions take 

both high pressures and high temperatures to achieve, energy recovery devices and heat exchangers 

can be used to drastically reduce energy inputs. Once supercritical conditions are achieved, salts will 

settle out of solution, allowing extremely high water recovery rates to be achieved (greater than 99 

percent), while collecting settled salts as potentially saleable product. 

Supercritical water desalination is still in the development phase and has not been tested outside of the 

laboratory. This technology has been proposed as a pretreatment step for RO seawater desalination 

systems that can decrease salinity of the feed water, allowing for the use of low-pressure brackish water 

membranes that operate at higher recoveries and much lower feed pressures. The technology could also 

be utilized as part of a brine recovery process train, as it produces settled salts rather than concentrated 

brine. Research in this technology is being conducted at Wetsus in the Netherlands and by Cade 

Engineering in Spain, however, no commercial use has yet been reported. 

This technology is currently considered theoretical with a TRL of 1. 

  
Figure 3.10 Supercritical Conditions and Pilot-Scale Desalination System (Courtesy of Wetsus) 

3.1.3 Brine Minimization 
The recovery, or the minimization, of the brine from the SWRO process by use of a high-recovery system 

(HRS) can help reduce brine disposal costs or provide a modest income from the sale of marketable 
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salts. The level of minimization or income is dictated by the brine quality, technological limitations, and 

the market prices in the immediate vicinity of the treatment plant. In some cases, brine minimization 

can also recover water, useable as either a desalinated product water or a supplement to desalination 

supply flows. 

Approximately 97 percent of salt in typical seawater is comprised of sodium, chloride, sulfate, or 

magnesium, with sodium chloride making up the primary constituent. With high quantities of dissolved 

salts, alternatives for reducing or eliminating a brine discharge should consider recovery of saleable 

products from the brine stream. Available technologies for achieving this include NF, CCRO, FRRO, 

electrodialysis (ED), IX, crystallization, brine concentrators, and thermal desalination, with combinations 

of these technologies used to separate specific salts with potential market value. These technologies are 

used to varying degrees in full-scale zero-liquid discharge applications, as well as research evaluating 

recovery of saleable products, such as sodium hydroxide, sulfuric acid, gypsum, or Epsom salt. In 

addition, more traditional brine recovery methods are also possible, including natural evaporation and 

the production of sea salt. 

HRSs are commonly used for brackish water and inland desalination facilities; however, their target has 

almost universally been to reduce the cost of brine disposal and maximize the use of the water source 

rather than to produce specific mineral products. Some mineral products can command a high price, 

making them attractive as mineral recovery alternatives, yet the level of purity required to obtain this 

higher price is often difficult to achieve using technologies developed more for the recovery of water. A 

commercial brine recovery facility was built by Enviro Water Mineral Company (EWM) in El Paso, Texas 

to recover minerals from the concentrate of an adjacent groundwater desalination plant (See Figure 

3.11). The $65 million facility employed chemical softening, NF, ED and evaporative processes to recover 

saleable products, such as sodium hydroxide, hydrochloric acid, gypsum and magnesium hydroxide. 

Starting up in 2017, the facility was never able to operate reliably and was sold to Critical Materials 

Corporation. 

Based on discussions with the local water utility, the facility has continued to struggle with operation, 

due in part to the variability of water quality coming from the groundwater desalination plant. After sale 

of the El Paso facility, EWM lead a feasibility study in Saudi Arabia, adapting brine recovery to seawater 

desalination. At this time, no such facility has yet been built, however public statements have been 

made that the Neom project will incorporate salt recovery in their planned seawater desalination 

project. 
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Figure 3.11 One-Million-Gallon-per-Day Mineral Recovery Facility in El Paso, TX (Enviro Water Minerals) 

The lowest cost brine minimization approach considered feasible for large seawater desalination plants 

would be the installation of evaporation ponds for a small portion of the desalination brine, thus 

producing manageable quantities of sea salt that can be directly tied to a market, or used in onsite 

sodium hypochlorite generation. In this scenario, the majority of the brine would still be returned back 

to the ocean. It is not considered feasible to recover 100 percent of the SWRO brine using evaporation 

ponds due to the high capital cost of the ponds (and associated land), extensive land area required 

(including environmental impacts on this land), permitting challenges and commercial/market 

challenges associated with selling large volumes of a bulk commodity (salt). 

Although several technologies for brine concentration are commercially available, the use of these 

technologies to produce a saleable product scale has not been successfully demonstrated to date. A TRL 

of 6 has been assigned, recognizing the construction and operation of the El Paso facility, however, a 

high degree of risk should be recognized, given the struggles this plant has had and the lack of any full-

scale adaptations with seawater. 

3.1.4 Energy Recovery and Pumping 

3.1.4.1 Positive Displacement Pumps 

For most seawater RO applications, and practically universally on large-scale facilities, centrifugal pumps 

are used for high pressure RO feed water pumping. This is based on a long track record of centrifugal 

pumps being used for this service, diverse product offerings from multiple suppliers, and general 

familiarity most end users have with this type of pump. While centrifugal pumps can be energy efficient 

(generally 80 to 85 percent within their preferred operating range), they lose efficiency when operated 

above or below their optimal flow and pressure, and they require variable frequency drives (VFD) to 

adapt to feed pressure variations, adding to the equipment cost and further reducing energy efficiency. 

In contrast, positive displacement (PD) pumps can achieve up to 92 percent efficiency, maintaining that 
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efficiency across a large variation in feed pressures, without the need for a VFD. This higher efficiency 

and opportunity to avoid VFDs could allow for significant energy savings and carbon footprint reduction 

when using PD pumps. 

PD pumps are commonly used in the oil and gas industry due to their reputation for reliability and ability 

to function in harsh conditions. They are also common in this industry because their capacity is not 

affected by the operating pressures they pump against. Traditional PD pumps used in the oil and gas 

industry are reciprocating plunger style, manufactured by National Oilwell Varco (NOV) or Weatherford 

(both headquartered in Houston, TX). The pumps are generally low capacity (less than 1 mgd) and 

require both large footprints and considerable moving parts. While NOV pumps were installed at a small 

municipal desalination facility in Sand City, California (0.3 mgd), they are not commonly used in 

municipal applications. 

A more recent innovation in PD pumps is the axial piston pump, manufactured by Danfoss (Denmark) 

and shown in Figure 3.12. This pump, designed specifically for the seawater desalination industry, is 

compact, with fewer moving parts and a single rotating axle. The pump operates at 92 percent 

efficiency, making it the highest efficiency high pressure pump in the industry. Since its introduction in 

2005, the pump has been installed in dozens of small-scale desalination facilities around the globe. 

Currently, the largest model produces only 0.3 mgd, however, Danfoss has indicated a willingness to 

upscale their design for larger facilities. 

 
Figure 3.12 Axial Piston PD Pumps Operate at Efficiencies up to 92% (Courtesy of Danfoss) 

While the technology underpinning positive displacement pumps is considered mature, due to the 

limited size range of this pump type, to date they have not been used on large seawater desalination 

facilities. This has less to do with any technical hurdles than market demand. This technology is 

therefore assigned a TRL of 8 to indicate that some degree of product development would be required 

by a PD pump manufacturer to bring a large capacity PD pump to market. 

3.1.4.2 Pressure Exchange Type Energy Recovery 

The introduction of pressure exchange (isobaric) type energy recovery devices (ERDs) into the 

desalination market in the early 2000s played a pivotal role in advancing the shift from thermal 
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desalination approaches to reverse osmosis membranes for large SWRO desalination facilities 

worldwide. ERDs revolutionized the energy efficiency of the pressure driven membrane desalination 

process, resulting in significant reductions in operational costs and environmental footprints. Whereas 

previous ERD technologies like Pelton Wheels and turbochargers operated at efficiencies around 70 to 

90 percent (turbochargers being more efficient than Pelton wheels), isobaric ERDs provide 

approximately 95 to 97 percent efficiency in their design range. 

Isobaric ERDs function by harnessing the energy from the high-pressure brine stream exiting the reverse 

osmosis membranes and transferring it to the incoming feedwater, thereby reducing the energy 

required for pressurization by approximately half. This energy recovery mechanism drastically improves 

the overall efficiency of the membrane seawater desalination process, resulting in a specific energy 

typically in the range of 3 to 4 kilowatt-hour per cubic meter (kWh/m3) of water produced. 

Energy Recovery Inc (ERI) and Flowserve are the two major manufacturers of isobaric ERDs with ERI’s 

product installed in most of the large SWRO desalination facilities constructed during the past twenty 

years. Danfoss also manufactures an isobaric ERD with an integrated booster pump for use in 

desalination plants. A schematic of ERI’s device is shown in Figure 3.13. 

As a well proven technology with years of service in some treatment plants, a TRL of 9 was assigned. 

 
Figure 3.13 Pressure Exchange Energy Recovery Device (Courtesy of ERI, San Leandro, CA) 

3.1.4.3 Pressure Retarded Reverse Osmosis 

Pressure retarded reverse osmosis (PRO) is a process that would harness the osmotic pressure 

difference between two solutions of different salinities to generate power or perform work. It was first 

proposed by Sidney Loeb in 1976 as a potential energy generation alternative. In a seawater 

desalination application, the high salinity solution would be supplied by either seawater or the brine 

generated by the RO process, whereas the low salinity solution would be supplied by freshwater, 

sourced from a nearby natural water body or a wastewater outfall.  In PRO, the flow of water across a 

semi-permeable membrane from the low-salinity solution to the high-salinity solution is driven by the 

osmotic pressure difference and could be harnessed to drive a turbine or generate electricity, partially 

offsetting the power required to operate the desalination facility. 
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A prototype PRO facility was built in Tofte, Norway by Statkraft, in 2009 (Figure 3.14). The facility used 

river water and seawater to create the osmotic pressure gradient for 10 kilowatts (kW) of power 

generation, achieving a power density of 1 Watt per square meter (W/m2). Statkraft planned to expand 

this to a much larger production facility, however, in 2013 an announcement was made that the facility 

would be closed and further research discontinued. According to a press release, “the company 

recognizes that the technology will not be sufficiently developed to become competitive within the 

foreseeable future.” 

Shortly after the Statkraft facility went online, a smaller test facility was built by Kyowakiden Industry 

Company in Fukuoka, Japan. The Fukuoka prototype used brine from a desalination plant along with low 

salinity wastewater to create the osmotic pressure gradient. This approach effectively doubled the 

osmotic pressure gradient, compared with the Statkraft facility, bringing the technology closer to 

viability and reaching a power density of 10 W/m2. Kyowakiden is currently operating a test facility in 

Nagasaki and is developing a 100-kW generation system to be commercialized. Pilot studies conducted 

in Singapore have been able to demonstrate power densities averaging 24 W/m2, bringing the cost of 

PRO comparable with other renewable energy alternatives. It has been estimated, based on recent 

prototype testing results that PRO, when used between desalination brine and a fresh water supply, 

could produce enough power to offset 0.2 to 0.35 kWh/m3 of the energy use at a desalination facility 

(Makabe et al, 2021). 

One of the primary limitations with PRO has been finding an ideal FO membrane to use in the process. 

While commercial FO membranes are available from Toyobo and Porifera, the ideal membrane is still 

being pursued, with current membranes suffering from low permeability and high fouling. Considerable 

research is being done using carbon nanotubes in pursuit of a more efficient FO membrane. Recent 

research advancements into the development of FO and PRO membranes have been led by Jeffrey 

McCutcheon at University of Connecticut and John Lienhard at the Massachusetts Institute of 

Technology (MIT), with other research being carried out at Lawrence Berkeley National Laboratory and 

the NASA Ames Research Center. 

Based on the testing and ongoing technology development in Japan, this technology is considered to 

have a TRL of 7. 
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Figure 3.14 Prototype PRO Facility in Tofte, Norway (Courtesy of Statkraft) 

3.1.4.4 Depth Exposed Membrane for Water Extraction (DEMWAX) 

The concept underpinning the DEMWAX technology is by utilizing natural water pressure created by 

elevation differences it is possible to drive a reverse osmosis process without supplementary pumping. 

The technology achieves this by installing membranes in deep well bores. The technology relies on 

piping in ocean water to the bore and providing a concentrate pipeline back to the ocean. To reduce the 

depth of the bore hole required to desalinate the seawater, the technology relies on operating at much 

lower pressure than traditional seawater reverse osmosis (estimated to be between 350 and 400 psi). To 

achieve these lower operating pressures, the DEMWAX relies on an operating recovery of 7 percent, 

compared with the 45 to 50 percent typical for most seawater desalination plants. As a result, the low 

operating flux, a DEMWAX system would require significantly more membranes to produce the same 

volume of water compared with a conventional design. Based on the available information, this 

technology is considered early conceptualization with a TRL of 2. 

3.1.4.5 Wave Energy 

A number of companies are focused on developing products that harness wave energy to provide clean 

energy which could be used by a nearby seawater desalination facility or fed into the electricity grid.  

Most of the products being developed work by harnessing the energy present in the movement of the 

ocean beyond the high energy surf zone. 

Carnegie Clean Energy, an Australian company, has carried out several pilot projects of its CETO 

underwater buoy technology and is currently in the process of commercializing its latest model, the 
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CETO 6 (Figure 3.15). Two European companies, Waves4Power and CorPower Ocean, have floating buoy 

type technologies undergoing piloting with goals of commercializing their products over the next few 

years. 

 
Figure 3.15 CETO 6 Wave Energy Technology (Carnegie Clean Energy, Freemantle, Australia) 

A significant challenge with wave energy technologies is the considerable footprint needed for any 

power generation facility large enough to power a seawater desalination plant. This issue is made more 

challenging in Southern California by the need to avoid impacts to widely used shipping lanes, marine 

protected areas and the National Marine Sanctuary surrounding the Channel Islands. 

This technology is currently considered late-stage prototype with a TRL of 6. 

3.1.4.6 Seawater Pumped Storage with Desalination 

This technical solution is based on the idea of pumping seawater to an elevated location during off-peak 

hours and releasing this water back to the ocean during peak energy tariffs to generate energy and 

power a conventional land-based seawater desalination plant. While the approach does not reduce the 

amount of energy required to operate the plant, it would assist with modulating the demand on the 

grid. One advantageous modification of the seawater pumped storage approach is the potential to 

power a large desalination project entirely by solar power, pumping pretreated water to the reservoir 

during daylight power production periods and allowing desalination to continue into the evenings using 

hydrostatic energy. While there is a loss of energy with the water being pumped, conveyed, stored, and 
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conveyed again, before being treated, much of the pumped energy can be recovered through high 

efficiency energy recovery devices. Raw water storage requirements would need to provide at least 12 

hours of supply flow, meaning that a 25 mgd facility would need 25 million gallons of raw water storage 

(assuming 50 percent RO recovery). 

The primary hurdle to implementation is having two available and proximate sites with sufficient 

elevation difference to generate the amount of hydraulic energy needed to power a desalination plant 

(typically 2,300 feet of elevation change). Additional hurdles include the cost, permitting challenges, and 

potential environmental concerns associated with constructing a large seawater reservoir in a coastal or 

inland environment, along with the land needs for a sufficiently sized solar or wind farm. 

Oceanus is a California based company whose Integrated Pumped Hydro Reverse Osmosis System 

(IPHROCES) technology (Figure 3.16) was reviewed by Metropolitan in their Offshore Seawater 

Desalination white paper (2024). Oceanus is currently evaluating sites to test their technology which was 

assigned a TRL of 3. 

 
Figure 3.16 Seawater Pumped Storage with Desalination (Courtesy of Oceanus) 

3.1.4.7 Off-site Renewable Energy 

Several desalination plants have been constructed around the world with significant portions, or the 

entirety of the energy demand, offset by the construction and operation of renewable energy projects in 

off-site locations.  In these arrangements, energy is fed into the grid to offset the energy consumed by 

the desalination facility rather than power the desalination facility directly.  The advantages to 

constructing off-site renewable energy projects, rather than co-locating them with the desalination 

facility, include: 
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▬ Avoids the need for costly, and potentially environmentally sensitive, land near the coast, which 

could potentially limit the energy generation potential. 

▬ As prime sites for renewable energy development are generally not the same as where the 

desalination plant is being located, it is possible to select the most favorable area for renewable 

energy generation. 

▬ Permitting requirements are generally more streamlined when large-scale energy generation is 

removed from sensitive coastal/marine environments. 

Many large-scale desalination projects have incorporated off-site renewable energy to offset more than 

half of their energy demand, including: 66 mgd Sydney Desalination Plant in Australia, 108 mgd Victoria 

Desalination Plant in Australia, 79 mgd Adelaide Desalination Plant in Australia, 40 mgd Binningup 

Desalination Plant in Perth, Australia, 33 mgd Gold Coast Desalination Plant near Brisbane, Australia, 

15.9 mgd Al Khafji Desalination Plant in Saudi Arabia, 119 mgd Shuqaiq Desalination Plant in Saudi 

Arabia, 158 mgd Jubail Desalination Plant in Saudi Arabia, 21 mgd Sur Desalination Plant in Oman, and 

the 240 mgd Taweelah Desalination Plant in the United Arab Emirates. In addition to these projects, 

many smaller-scale renewable energy supplied projects are in operation and a number of large-scale 

projects are under development. 

Of particular note is the Taweelah Desalination plant in Abu Dhabi, which is currently the largest 

membrane-based desalination plant in the world, with a production capacity of 240 mgd. This facility 

was designed and built by a consortium of Abengoa (Spain) and the Shandong Electric Power 

Construction Corporation III, which is a wholly owned subsidiary of the Power Construction Corporation 

of China. The plant is powered by a 70-megawatt (MW) photovoltaic solar farm (Figure 3.17) and 

supplies water purchased by ACWA Power and the Emirates Water and Electricity Company. While 

Abengoa filed for bankruptcy in 2021, facility construction continued, with the 120 mgd Phase I project 

reaching full production in mid-2022 and the final Phase II operation beginning in April 2023. The facility 

has a reported construction cost of $900 million and a reported cost-of-water of $1.85/kilogallon. 

Off-site renewable energy projects utilize well proven technologies and are assigned a TRL of 9. 
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Figure 3.17 70-Megawatt Solar Farm Powering the Taweelah Desalination Plant (ACWA Power) 

3.1.5 Subsurface Seawater Intakes 
Traditional screened open ocean intakes collect seawater directly from the ocean via offshore inlet 

structures. The large majority of all large seawater desalination facilities around the world utilize this 

form of intake. However, because these intakes can impact marine life, the California Ocean Plan (last 

revised in 2019) established a strong preference for subsurface seawater intakes (SSIs), which collect 

water from beneath the seafloor, instead of open ocean intakes unless a site-specific evaluation 

determines SSIs are not feasible. If SSIs are not feasible, the affected Regional Water Board may approve 

an open ocean intake using best available technology to minimize entrainment and impingement. The 

feasibility definition in the context of the Ocean Plan is “…capable of being accomplished in a successful 

manner within a reasonable period of time, taking into account economic, environmental, social, and 

technological factors.” In California, this typically requires the use of fine-mesh wedge-wire screens 

designed to meet stringent approach velocity and slot-size criteria, which are generally more restrictive 

than intake screening standards used in other countries (e.g., Australia or the Middle East). 

SSIs generally fall into two broad categories – wells and infiltration galleries. Wells (slant, vertical, 

horizontal, radial) have generally only been used for small-scale applications, with the majority of these 

being vertical (beach) wells. 

3.1.5.1 Vertical, Slant, Horizontal, and Radial Collector Wells 

Vertical (Beach) wells are commonly used on small seawater desalination facilities. The largest 

membrane-based seawater desalination facility in the world utilizing beach wells is the Sur plant in 
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Oman with a capacity of 80,000 m3/day (approximately 21 mgd).  The hydrogeology at this site is 

predominantly karstic (principally limestone and dolomite), making it more conducive to the use of 

beach wells, however, the facility has reported challenges with loss of capacity over time for their 

installed wells. Vertical beach wells were used to supply the 0.3 mgd Sand City desalination plant (Figure 

3.18), the 0.6 mgd Morro Bay desalination plant, and the 0.33 mgd Avalon desalination plant on Catalina 

Island. One challenge with beach wells is the potential to impact inland groundwater levels, as the wells 

are typically located on land and pull equally from all directions. 

A TRL rating of 9 has been assigned to vertical beach wells. 

 
Figure 3.18 Vertical Beach Well at Sand City Desalination Plant 

Slant wells differ from beach wells by facilitating the extraction of groundwater located further away 

from shore, which minimizes the potential for impacting seawater intrusion barriers created at the 

interface between seawater and groundwater aquifers. Slant wells have been successfully pilot-tested 

for the forthcoming DODP and are also proposed for the Monterey Peninsula Water Supply Project. Both 

of these projects have a capacity of approximately 5 mgd. A simplified diagram of a slant well is included 

as Figure 3.19. 
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Figure 3.19 Doheny Slant Well Construction (Courtesy of Geoscience) 

A TRL of 8 was assigned to slant wells to indicate that the technology has been tested in an operative 

environment. Although slant wells may prove to be suitable for small to medium size facilities, the high 

number of wells required to serve a large facility is expected to be cost prohibitive. Environmental 

impacts from large facilities could also create a challenge as wells need to be adequately spaced to avoid 

interference, resulting in long stretches of shoreline disturbed by well construction and periodic 

maintenance. 

Radial (Ranney-type), and horizontal wells, with directionally drilled collectors, have been utilized at 

similar scales, though horizontal wells have fallen out of favor due to issues with clogging at some sites 

in Spain. Horizontal wells are therefore considered developmental and assigned a TRL of 6. Radial wells 

have reportedly been used for a desalination facility in Mexico with unknown performance records. A 

TRL of 7 has been assigned to this technology based on the lack of long-term performance data. A 

simplified diagram of a radial collector well system is included in Figure 3.20. 
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Figure 3.20 Radial (Ranney-type) Well (Courtesy of Water Globe Consulting) 

A different approach to beach well design is the directionally drilled microporous pipe, marketed as the 

Neodren system, by the Spanish company Catalana de Perforacions. The Neodren system uses 

microporous HDPE pipe, directionally drilled from the shoreline under the ocean floor. Water from the 

well is collected at an onshore caisson or wetwell, and then pumped to the treatment facility, similar to 

the approach used by the Ranney well system. As with the Ranney wells, multiple collection pipes can be 

used with a common wetwell. Neodren intakes have been installed at multiple desalination facilities in 

Spain, including the 32 mgd Alicante plant on the Mediterranean coast. The oldest facility is near San 

Pedro del Pinatar and has been operating since 2003. A TRL rating of 9 has been assigned for the 

Neodren system, based on their established use in Spain.   

3.1.5.2 Seabed/ Beach/ Deep Infiltration Gallery  

Infiltration galleries have very little precedent for use on seawater desalination plants. There are two 

general types of galleries: beach (or surf zone) and seabed. The beach type infiltration gallery differs 

from the seabed type where the intake infrastructure is located. Seabed type galleries are located 

beyond the surf zone, in an area of lower energy, while beach types are located within the surf zone. 

The only known example of a functioning seabed infiltration gallery is the 27-mgd intake associated with 
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the Fukuoka desalination facility in Japan, which has been in service for almost 20 years. A diagram for a 

seabed type infiltration gallery is included as Figure 3.21. There are no known examples of a beach 

infiltration gallery in service, however, a demonstration project was constructed and operated in Long 

Beach, CA from 2008 to 2012 (Figure 3.22). This facility included a 3,100 ft2 intake gallery and a 2,000 ft2 

discharge gallery connected by a 25-foot deep wetwell. The facility demonstrated a maximum sustained 

filtration rate of 0.15 gpm/ft2, with significantly improved water quality compared with an open ocean 

intake (comparable to microfiltered seawater). 

 
Figure 3.21 Seabed Infiltration Gallery (Courtesy of Water Globe Consulting) 
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Figure 3.22 Location of Long Beach Demonstration Infiltration Gallery 

Deep infiltration galleries (or Water Tunnels) utilize a large horizontally drilled pipe (i.e. tunnel) which 

connects a series of vertical or radial collector wells to an onshore pump station. One such application of 

this approach has been used for several years to supply a portion of the raw water used by the Alicante 

II desalination facility in Spain. 

The relatively limited data available to date for this technology, complex construction methods, and 

potential susceptibility to severe ocean/seismic events are all significant hurdles to adoption. A TRL 

rating of up to 9 has been assigned to seabed infiltration galleries based on the long-term experience at 

Fukuoka and the direct experience in Long Beach. Because the water tunnel has been successfully used 

at Alicante II for several years, a TRL of 9 has been assigned to this technology as well. 

3.1.6 Outfalls 

3.1.6.1 Venturi Mixers 

Modern outfalls are equipped with diffuser systems to provide effective mixing of brine with the 

surrounding marine water body, mitigate brine plume formation, and minimize the extent of the mixing 

zone. Where outfalls are partially/ fully installed on the seafloor, it has become common to utilize 

duckbill valves (Figure 3.23) to generate the high exit velocities needed to meet modern brine mixing 

requirements. Most of the seawater desalination plants constructed in Australia, which prohibited the 

use of seabed installations on environmental concerns, utilize large diffuser structures located on the 

end of the outfall pipe to achieve the requisite mixing conditions. 
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Figure 3.23 Tideflex Duckbill Diffusers in Ocean Outfall (Courtesy of Red Valve) 

One alternative to conventional brine discharges that has been tested at both the Mapalomas II (Canary 

Islands) and Gozo (Malta) seawater desalination plants is the use of venturi mixers (Figure 3.24) to 

produce dilution conditions which are measurably greater than what can generally be achieved with 

conventional duckbill diffusers. This greater dilution could be helpful, or necessary, when biological 

communities sensitive to salinity differences are found in the vicinity of the discharge. 

The technology behind the venturi mixer is considered robust and well-proven, however, the use of 

venturi mixers are not wide-spread or commercial. The venturi mixers installed at Maspalomas II and 

Gozo appear to be ”one-off” custom designs, designed and fabricated by ECOS. On this basis, a TRL of 8 

has been assigned to this technology. 

 
Figure 3.24 Venturi Diffusers Installed on Maspalomas II Brine Outfall (ECOS, Canary Islands, Spain) 

3.1.6.2 Bio-Enhancing Concrete 

Bio-enhancing concrete is a technology developed to improve marine ecosystems and provide 

mitigation for offshore construction. ECOncrete Tech LTD (Israel) developed a series of concrete mixes 

that provide suitable biological conditions for enhancement of diverse floral and faunal communities, 

while providing structural function in a marine environment. The technology was implemented in 2023 

in the Port of Vigo in Spain. The concrete is said to have an 80 percent reduced carbon footprint 
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compared with conventional concrete, in addition to providing benefits to marine life. The concrete also 

claims to have seven times the carbon sequestration capacity of standard concrete, while improving 

biodiversity by a factor of two. 

A three-year pilot project at the Port of San Diego was begun in 2021 on Harbor Island to demonstrate 

the ECOncrete CoastaLock tide pool armor product (Figure 3.25). Based on its full-scale implementation 

and successful demonstration in California’s marine environment, Bio-enhancing concrete has been 

identified with a TRL of 8. 

 
Figure 3.25 Bio-Enhancing Concrete Provides Mitigation Opportunity for Offshore Construction (ECOncrete 
Tech Ltd) 

3.1.6.3 Carbon Sequestration 

Various methods of carbon sequestration have been proposed to offset the impacts of greenhouse gas 

(GHG) emissions on the atmosphere. Two broad categories of carbon sequestration include ocean-based 

approaches and land-based approaches. Ocean alkalinity enhancement (OAE) has been proposed as an 

ocean-based method for reducing GHG from the atmosphere by either adding large amounts of 

pulverized silicate or carbonate rock directly to the ocean or adding dissolved flows of water that are 

high in these minerals. These alkalinity enhancing minerals promote carbon dioxide (CO2) capture from 

the atmosphere into the ocean, with captured carbon settling to the ocean floor. This concept is 

presented schematically in Figure 3.26. OAE provides an added benefit of offsetting ocean acidification, 

which is threatening many marine ecosystems. In a seawater desalination plant, OAE could be 

accomplished by modifying plant operations to confirm the brine discharge has sufficiently high 

alkalinity to promote CO2 capture in the immediate vicinity of the discharge. 
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Figure 3.26 Concept for Ocean Alkalinity Enhancement (National Academies of Sciences, Engineering, and 
Medicine, 2021) 

One study, led by MIT—Woods Hole Oceanographic Institution Joint Program, estimated that most 

marine locations can reach an uptake-efficiency of 0.3 to 0.4 tons of CO2 sequestration per ton of 

alkalinity added to the ocean (Renforth, P. and G. Henderson 2017). While many seawater desalination 

plants employ ferric chloride or sulfuric acid in their pretreatment processes, lowering the pH and 

alkalinity of the water, a facility that avoided pH suppression, operating at an RO recovery of 50 percent, 

would be expected to have 65 to 75 percent higher alkalinity in the concentrate than in the ocean water 

supply. Based on an assumed CO2 uptake efficiency of 0.3 tons of CO2 per ton of alkalinity, and an 

average seawater alkalinity of approximately 130 mg/L as CaCO3, a brine discharge could be expected to 

reduce atmospheric CO2 by 230 pounds for every million gallons discharged. For a 25 mgd desalination 

facility, this would be over 1,000 tons of CO2 sequestration per year. This represents approximately 3 

percent of the carbon footprint for a typical seawater desalination plant powered by a petroleum-based 

electrical supply (assuming 2.5 kWh/m3 desalination plant efficiency and 0.86 pounds of CO2 per kWh of 
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electricity production) but could represent a more significant contribution for a desalination plant 

supplied by renewable power. 

While carbon sequestration has not historically been a consideration for desalination brine outfalls, 

minor changes to plant operations could result in significant improvements in the CO2 uptake potential 

of the brine and the resulting GHG footprint for the overall facility. As no new technology is required to 

generate the OAE process, a TRL of 9 is assigned. 

A land-based approach to carbon sequestration has been developed by Captura (Figure 3.27), which 

utilizes ED to generate an acid and base stream from seawater. The acid generated by this process is 

added back to the seawater to reduce the pH and shift the dissolved inorganic carbon present in the 

seawater to CO2, which can be subsequently separated from the seawater using downstream 

submerged membrane degasifiers. The captured CO2 can either be used by industry or permanently 

stored. 

Captura’s process has been piloted at two different scales (1 ton CO2 per year and 100 ton CO2 per year). 

They are currently preparing to operate a final pilot of 1,000 ton CO2 per year in partnership with 

Equinor in Norway. A TRL of 7 has been assigned to this technology. 

 
Figure 3.27 Direct Ocean Capture CO2 Sequestration System (Courtesy of Captura) 

3.1.7 Artificial Intelligence 
In the coming decades, artificial intelligence (AI) is expected to play an increasingly significant role in the 

operation and maintenance of membrane-based seawater desalination plants which are technically 

complex to run, as well as being large users of electrical power. Technology providers from across the 

industry are actively developing and promoting products focused on the areas of energy efficiency, as 

well as equipment and process reliability. 

Key areas of focus for AI include: 

▬ Energy Efficiency: Optimizing energy consumption by dynamically adjusting operational 

parameters for rotating equipment (pumps). Aquasight (Michigan) and Synauta (now part of 
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Boston-based Gradiant) are two software providers with product offerings that focus on 

delivering energy efficiency. 

▬ Membrane Performance Monitoring: Analyzing data on RO feed water quality, normalized 

performance parameters and pressure differentials to monitor RO performance and 

recommend corrective actions such as chemical cleaning to maintain membrane permeability 

and maximize the membrane lifespan. Synauta/Gradiant (Massachusetts), Veolia (France), and 

IOSight (Israel) are some of the companies who provide software-based services that focus on 

optimizing membrane performance. The IOSight product is currently being used at the Carlsbad 

Desalination Plant to optimize energy efficiency and chemical use with their membrane system. 

▬ Optimized Pretreatment: Analyzing data on raw water quality and adjusting pretreatment 

operating parameters, including chemical dosing, to improve filtered water quality. See list of 

providers noted in Membrane Performance Monitoring. 

▬ Predictive Maintenance: By utilizing real-time data from sensors embedded in the plant 

equipment, AI can be used to predict when, and what, maintenance is needed. AI offers the 

potential to detect potential issues early and improve the planning of maintenance such that 

downtime is minimized and the working life and reliability of the equipment are maximized. 

Senseye by Siemens, Augury, and Uptake are some of the software providers with product 

offerings that focus on optimizing predictive maintenance. 

There are AI software solutions on the market from many providers across the industry that aim to 

improve operations and maintenance across a range of industrial sectors, including the desalination 

market. As such, a TRL of 9 is assigned to this technology category based on the degree of commercially 

available products in the market. 

3.1.8 Conclusions and Recommendations 
The technology assessments presented herein are intended to inform long-term planning 

considerations. Technology readiness levels and associated conclusions reflect current information and 

do not constitute endorsement, selection, or advancement of any specific technology for 

implementation. Many of the technologies discussed in this section are not yet developed sufficiently to 

consider including in a large-scale seawater desalination project in California. Some of the technologies, 

in contrast, have become sufficiently established, with proven benefits, and should be considered in any 

desalination facility planning efforts. Still other technologies may require additional refinement and real-

world demonstration but show sufficient promise that Metropolitan would benefit from partnering in 

some of the research to prove the technologies out. Technologies falling into these latter two categories 

are highlighted below. 

3.1.8.1 Technologies Sufficiently Established for Near Term Adoption 

While the desalination industry is rapidly evolving, many of the recent technological advances have been 

sufficiently demonstrated to be considered in planning efforts for future desalination projects in 

Southern California. These technologies include: 

▬ Offsite Renewable Energy – The inclusion of offsite renewable energy, primarily from wind or 

solar, has become standard for many of the recent, large-scale desalination projects. With the 
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increasingly competitive pricing of renewable energy, its incorporation into a desalination 

project has potential to offset operating costs by more than 50 percent, while drastically 

reducing the carbon footprint of the facility. 

▬ Pressure Exchangers – The development of pressure exchange or isobaric energy recovery 

devices revolutionized seawater desalination in the early 2000’s. With an increasing number of 

vendors now offering the technology (ERI, Flowserve, Danfoss), it has become an essential tool 

that should be considered in any new desalination project. 

▬ Positive Displacement Pumps – Large positive displacement pumps have long been incorporated 

into the oil and gas industry, however, the introduction of the Danfoss axial piston pump to the 

desalination industry has provided an opportunity to significantly improve pumping efficiency 

over centrifugal pumps, while eliminating the need for VFDs when addressing feed pressure 

variations. While this technology has become established for smaller facilities (up to 1 mgd), 

more product development is needed to adapt it to large-scale projects. 

▬ Subsurface Intake Technologies – Various forms of subsurface intakes, including vertical wells, 

slant wells, radial collector wells, and infiltration galleries, have been successfully demonstrated 

in desalination and other water supply projects. These are identified as a preferred technology 

in the 2019 update to the California Ocean Plan. While their usage may not prove feasible for 

every desalination project, the Ocean Plan effectively requires their evaluation and use unless 

demonstrated to be infeasible. 

▬ Outfall Diffuser Technologies – Both the duckbill diffuser (Red Valve) and the more novel venturi 

diffuser system have been successfully incorporated into seawater desalination projects to 

improve brine dispersion and reduce the environmental impacts of the outfall. Where RO 

concentrate cannot be blended with lower salinity flows, diffuser technologies should always be 

considered. 

▬ Bio-Enhancing Concrete – Bio-enhancing concrete is a recently developed technology that has 

been successfully incorporated into offshore marine structures to enhance marine biodiversity. 

The concrete material offers a lower carbon footprint, while providing mitigation opportunities 

built into essential project structures. This technology should be considered for offshore intake 

or outfall structures where concrete is utilized. 

▬ Artificial Intelligence – AI is a rapidly evolving field offering opportunities for improved plant 

efficiency, reduced energy demands, and lower operating costs. These technologies have been 

successfully demonstrated at full-scale desalination and water supply projects and should be 

considered in the planning of any desalination project. Vendors offering AI for desalination 

projects include Aquasight, Gradiant (Synauta), IOSight, and Veolia, however, the field is rapidly 

changing, and new technologies and suppliers should be anticipated before any future 

desalination project moves forward. Considerable care should be taken in maintaining data 

security when incorporating AI into a water supply project. 
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3.1.8.2 Technologies Warranting Research Consideration 

Several technologies that are less established may provide sufficient opportunities for improved 

efficiencies or environmental benefits to warrant Metropolitan involvement in ongoing or future 

research. These technologies include: 

▬ Pressure Retarded Osmosis – While PRO has not yet been commercialized, it has been 

successfully demonstrated to provide significant power generation when blending desalination 

brine and low salinity wastewater effluent. Recent studies have suggested that as much as 0.35 

kWh/m3 of the power used in desalination can be offset through PRO power production, 

achieving power densities as high as 24 W/m2. Kyowakiden Industry Company in Japan is 

developing a commercial PRO system, and PRO membranes are currently available from Toyobo 

(Japan) and Porifera (California). While the technology has been successfully demonstrated in 

Japan and other international facilities, it has not yet been proven out in the United States 

market. Metropolitan would benefit from continuing to track advancements in this technology 

and should consider opportunities to partner with the technology providers in demonstrating its 

use in a California desalination application. 

▬ Offshore Submerged Desalination – While offshore submerged desalination has not yet been 

implemented in a full-scale facility, there is considerable interest in the technology and several 

companies have commercially available products that offer potential environmental benefits, 

reduced energy demand, and reduced operating costs compared with conventional onshore 

desalination approaches. Two of these companies, Waterise and OceanWell, are actively 

pursuing desalination projects in California and have developed systems that could be 

incorporated into a large offshore desalination project. While business models for both 

companies involve selling water to utilities rather than selling equipment, the technical 

approaches being proposed are sufficiently novel that they warrant further validation. At this 

time, neither vendor has tested their equipment at the ocean depths being targeted, and 

questions remain on the efficiency, reliability, regulatory uncertainty, and ease of access for 

their systems. Metropolitan would benefit from continuing to track these technologies as well 

as potential consideration of partnering on planned demonstration projects. 

▬ Carbon sequestration – Both ocean-based and land-based carbon sequestration approaches 

have potential to be employed as mitigating measures to GHG emissions, potentially providing a 

net benefit to the environment from the desalination facility. Ocean alkalinity enhancement 

(OAE) could be accomplished by modifying the desalination plant operations to maximize the 

alkalinity of the brine in the outfall, thus contributing to local CO2 capture by the ocean. While 

this has been proposed as a theoretical method for using desalination brine to benefit the 

environment, no studies have been completed looking at the impacts of targeting high brine 

alkalinity on the efficiency and reliability of a desalination plant. Direct modeling is also needed 

for the impact of a high alkalinity brine outfall on CO2 uptake in a California coastal 

environment. Metropolitan involvement in these types of studies could help establish 

opportunities for carbon credits associated with a seawater desalination facility. 

▬ Optimizing established technologies – While positive displacement pumps and artificial 

intelligence are both established technologies that have been utilized in existing desalination 
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plants, there are opportunities for further enhancements of these technologies, which could 

benefit a future project in Southern California. Metropolitan should continue to track 

advancements in these technologies, while looking for opportunities to partner in future 

research studies. 
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4.0 Siting Evaluation 

To focus on the seawater desalination opportunities that have the best chance of potential 

implementation, a siting analysis was conducted. The siting analysis utilized parametric evaluations to 

identify sites, conceptualize system alternatives for each site, and rank these alternatives to guide which 

ones warrant more detailed evaluation. The siting evaluation was conducted as a high-level screening 

exercise to compare potential alternatives using consistent planning-level criteria. The rankings 

presented are intended to inform future study prioritization and do not represent final site selection 

decisions. 

A key factor in the ranking of sites is California’s Ocean Plan, which was adopted by the State Water 

Board on May 6, 2015. The Ocean Plan provides guidance and preferences for the construction and 

operations of seawater desalination facilities to mitigate environmental impacts. The essence of the 

Ocean Plan is to use the best available site, design, technology, and mitigation measures feasible to 

minimize intake and mortality of all forms of marine life. Where impacts cannot be fully avoided through 

site selection and facility design, the Ocean Plan requires mitigation measures to address remaining 

effects. Preferences are to be given for subsurface intakes, use of existing intakes, and use of existing 

outfalls with sufficient blending water for brine disposal. 

In addition to the Ocean Plan, the Seawater Desalination Siting and Streamlining Report to Expedite 

Permitting was also a key factor in the ranking of sites. This Siting and Permitting Report outlines criteria 

for site selection to streamline planning and mitigate effects on existing infrastructures and 

communities and offers recommendations to expedite permitting for desalination sites while balancing 

environmental and societal impacts. 

4.1 Screening of Potential Seawater Desalination Sites 

4.1.1 Hydrogeology Investigation 
To identify sites that have the potential for subsurface intakes, CDM Smith’s subconsultant, Geoscience, 

summarized previous work it had conducted along the coast of Southern California in order to estimate 

subsurface intake extraction capacities of various hydrogeologic areas. Figure 4.1 shows these 

subsurface intake site locations, with the estimated maximum intake extraction capacities in mgd.  

It is important to emphasize that these values represent theoretical hydrogeologic extraction capacities 

only and do not indicate overall project feasibility. Many of the mapped areas would be impractical or 

infeasible for development when considering broader environmental, regulatory, community, 

infrastructure, and resiliency constraints. In several cases, achieving the estimated capacity would 

require a large number of individual intake wells, resulting in significant construction footprint, 

operational complexity, and potential impacts to adjacent coastal communities. 

Regional experience has demonstrated that desalination project viability depends on a comprehensive 

evaluation of cost, demonstrated need, environmental impacts, site constraints, and long-term 

resiliency, not solely on intake feasibility. For example, in May 2022, the CCC unanimously rejected the 

proposed 50-mgd Huntington Beach seawater desalination project after nearly 25 years of review, 
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concluding that the potential harms and project risks outweighed the anticipated benefits. Concerns 

cited in that decision included high projected water costs, lack of demonstrated local demand, potential 

impacts to marine life from screened ocean intakes, seismic and tsunami risks associated with the 

project location, and long-term sea level rise vulnerability. This illustrates that even large, technically 

feasible desalination projects may not be viable when evaluated against broader policy, environmental 

justice, and resiliency criteria. 

Based on professional judgement, CDM Smith determined that the development and operation of more 

than 20 subsurface wells at a single site would be impractical due to potential impacts to adjacent beach 

communities and the operational complexity associated with constructing, operating, and maintaining a 

large number of wells. Accordingly, for planning-level evaluation purposes, the maximum number of 

subsurface intake wells in any one site serving a seawater desalination plant would be limited to 20. 
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Figure 4.1 Hydrogeologic Map of Estimated Subsurface Intake Extraction Capacity (Courtesy of Geoscience) 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 74 of 324

150



4.0 │ SITING EVALUATION 

 SEAWATER DESALINATION RESEARCH STUDY │ PAGE 4-4 

4.1.2 Site Descriptions 
In addition to potential subsurface intake extraction areas, CDM Smith identified existing power intakes 

and existing outfalls for wastewater and power to identify potential seawater desalination site locations. 

For this level of evaluation, CDM Smith made the following engineering assumptions: 

▬ Seawater desalination facilities would operate at roughly 50 percent recovery, so a site’s intake 

capacity would need to be double the water supply production, with remaining brine flows 

being sent to an outfall for disposal back to the ocean. 

▬ A single subsurface well capacity is 2,000 gallons per minute (gpm). 

▬ Slant wells would be grouped together in a well pod configuration, with 3-4 wells and their 

auxiliary facilities. 

▬ A 25 percent standby capacity for slant wells is required to allow for well downtime. 

▬ The maximum number of slant wells for a given site/seawater desalination facility would be 20 

(including standby capacity), resulting in a maximum single site seawater desalination 

production capacity of 20 mgd for subsurface systems. 

▬ One ocean seabed pod (new offshore technology) produces 1 mgd of product water, with a 

maximum of 20 seabed pods at any one site location.  

Based on these assumptions and the desire to pick locations in each coastal county in Metropolitan’s 

service area, a total of eight general seawater desalination sites were identified, with a total potential 

supply of 175 mgd. Four of the sites had two configurations of different specific locations, intake or 

outfall configurations, resulting in 12 site alternatives. Figure 4.2 shows an overview map of these 

potential locations and their production capacities along the coast of Southern California. 
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Figure 4.2 Potential Seawater Desalination Sites with Supply Production Values Shown in Parenthesis 

Production capacities shown reflect initial screening assumptions. The refined El Segundo feasibility 

analysis evaluated a 10 mgd configuration. 

The potential seawater desalination sites, along with intake, outfall and supply production capacities, 

are summarized in Table 4.1. 
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Table 4.1 Potential Seawater Desalination Site Summaries 

Site # Name Intake Outfall 
Production 

Capacity 
(mgd) 

1A Oceanside Vicinity 
(Oceanside) 

Slant Wells (9) Existing Oceanside WWTP Outfall 10 

1B Oceanside Vicinity (Camp 
Pendleton SRTTP) 

Slant Wells (9) Existing Oceanside WWTP Outfall 10 

2A Camp Pendleton MCTSSA New Ocean Intake Existing San Onofre Power Plant 
Outfall 

50 

2B Camp Pendleton MCTSSA New Ocean Intake New Ocean Outfall 50 

3 Doheny State Beach 
Expansion 

Slant Wells (9) Existing San Juan Creek WWTP Ocean 
Outfall 

10 

4 Huntington Beach Slant Wells (20) Existing AES Huntington Beach 
Generating Station Power Plant 
Outfall 

20 

5 Long Beach New Ocean Intake New Ocean Outfall 20 

6A El Segundo Slant Wells (20) Existing Hyperion WWTP Outfall 201 

6B El Segundo Converted Power 
Intake 

Existing Hyperion WWTP Outfall 201 

7A Port Hueneme Slant Wells (20) Existing Oxnard WWTP Outfall 20 

7B Port Hueneme New Ocean Intake Existing Oxnard WWTP Outfall 25 

8 Port Hueneme  

(Offshore Desalination) 

Seabed Pods Seabed Pods 20 

SRTTP = Camp Pendleton Southern Region Tertiary Treatment Plant 
MCTSSA = Camp Pendleton Marine Corps Tactical Systems Support Activity Center 

1The 20 mgd production capacity shown for Sites 6A and 6B reflects the initial capacity assumption used during the preliminary 
MCDA siting evaluation. Following subsequent coordination with NRG regarding site availability constraints, the refined 
planning-level cost estimate for the El Segundo alternative was reduced to 10 mgd. The 20 mgd capacity is retained in certain 
screening tables for consistency with the initial comparative evaluation framework.  
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4.1.2.1 Site 1A: Oceanside Vicinity (Oceanside) 

This site is located on the Camp Pendleton Marine Corps Base property and in close proximity to the San 

Luis Rey River Paleochannel. Assuming 20 mgd of subsurface intake is needed for 10 mgd of product 

water, 9 slant wells (3 wellhead pods) would be required. The closest existing outfall to this site is the 

City of Oceanside Wastewater Outfall, approximately 3.3 miles south from the site. Figure 4.3 shows the 

potential Oceanside treatment plant location which is outlined in green and within assessor’s parcel 

number (APN) 1015201500 (San Diego County Geographic Information System [GIS] 20251). Potential 

locations for the wellhead pods are shown in red and potential routing for intake conveyance is shown 

in blue. The total length of pipe to convey raw water from the wellhead pods to the treatment plant 

location is approximately 1.6 miles (Google Earth Pro 2025). The total site area, including treatment 

plant and wellhead pods, is approximately 15.5 acres (Google Earth Pro 2025). 

 
Figure 4.3 Potential Oceanside Seawater Desalination Plant Location 

4.1.2.2 Site 1B: Oceanside Vicinity (Camp Pendleton SRTTP) 

This site is located on the Camp Pendleton Marine Corps Base property near SRTTP and is in close 

proximity to the Santa Margarita River Paleochannel. Assuming a 20 mgd of subsurface intake is needed 

 
1 https://gis-portal.sandiegocounty.gov/arcgis/home/webmap/viewer.html?webmap=f1b69ba9d3dd4940b8d1efcc9dac2ac4 
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for 10 mgd of product water, 9 slant wells (3 wellhead pods) would be required. The closest existing 

outfall to this site is the City of Oceanside Wastewater Outfall, approximately 4.8 miles south from the 

site. Figure 4.4 shows the potential Camp Pendleton SRTTP location which is outlined in green and 

within APN 1015201500 (San Diego County GIS 20252). The potential locations for the wellhead pods are 

shown in red, and potential routing for intake conveyance is shown in blue. The total length of pipe to 

convey raw water from the wellhead pods to the treatment plant location is approximately 1.6 miles 

(Google Earth Pro 2025). The total site area, including treatment plant and wellhead pods, is 

approximately 28.4 acres (Google Earth Pro 2025). 

 
Figure 4.4 Potential Camp Pendleton SRTTP Site Location 

4.1.2.3 Site 2A & 2B: Camp Pendleton MCTSSA 

This site is located on the Camp Pendleton Marine Corps Base property near the MCTSSA Center. This 

location could potentially accommodate a new open ocean intake pipeline with an intake capacity of 

100 mgd. There are two options for the expected 50 mgd brine discharge: Site 2A could potentially 

convey the brine in a 13-mile-long pipeline (Google Earth Pro 2025) to the existing San Onofre Outfall 

while Site 2B could potentially construct a new ocean outfall. Figure 4.5 shows the potential Camp 

 
2 https://gis-portal.sandiegocounty.gov/arcgis/home/webmap/viewer.html?webmap=f1b69ba9d3dd4940b8d1efcc9dac2ac4 
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Pendleton MCTSSA treatment plant location which is outlined in green and within APN 1015201500 (San 

Diego County GIS 20253). The total site area is approximately 20 acres (Google Earth Pro 2025). 

 
Figure 4.5 Potential Camp Pendleton MCTSSA Site Location 

4.1.2.4 Site 3: Doheny State Beach Expansion 

This site is located north of the Doheny State Beach Campground. Currently, the first phase of the DODP 

is underway, with slant wells used to extract 10 mgd of raw water and a seawater desalination plant that 

will produce 5 mgd of potable supply. The potential expansion evaluated in this study would add an 

additional 10 mgd of desalinated product water to the existing 5 mgd facility, resulting in an ultimate 

plant capacity of 15 mgd. To support this additional 10 mgd of production, approximately 9 new slant 

wells (3 wellhead pods) would be required. In addition, the site presents a potential opportunity to 

integrate or co-develop up to 5 mgd of potable reuse supply, subject to further feasibility evaluation and 

coordination with regional wastewater and regulatory agencies.  

The conveyance distances and routing assumptions presented herein reflect a planning level siting 

analysis conducted prior to finalization of the Phase 1 microtunneling alignment and raw water routing 

configuration. As such, the conceptual raw water conveyance layout shown in Figure 4.6 represents a 

 
3 https://gis-portal.sandiegocounty.gov/arcgis/home/webmap/viewer.html?webmap=f1b69ba9d3dd4940b8d1efcc9dac2ac4 
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screening level assumption developed for comparative purposes and may not reflect infrastructure that 

will ultimately be incorporated as part of the Phase 1 project or any other future phases. 

The closest existing outfall to this site is the San Juan Creek Ocean Outfall (SJCOO). Figure 4.6 shows the 

Doheny location outlined in green within APNs 668-281-04, 668-261-13, and 668-261-11 (Orange County 

GIS 20254). The potential locations for the wellhead pods are shown in red, existing wellhead pods are 

shown in orange, and potential routing for intake conveyance is shown in blue. Based on these 

screening level assumptions, the total length of pipe to convey raw water from the wellhead pods to the 

treatment plant location is approximately 1.6 miles (Google Earth Pro 2025). The total site area for the 3 

additional wellhead pods is approximately 0.4 acres (Google Earth Pro 2025). 

 
Figure 4.6 Doheny State Beach Site Location 

4.1.2.5 Site 4: Huntington Beach 

This site is located adjacent to the AES Power Station and in close proximity to Huntington State Beach. 

Assuming a 40 mgd of subsurface intake is needed for 20 mgd of product water, 20 slant wells (5 

wellhead pods) would be required. The closest existing outfall to this site is the AES Huntington Beach 

Generating Power Plant Outfall. Figure 4.7 shows the potential Huntington Beach parcel location 

 
4 https://data-ocpw.opendata.arcgis.com/datasets/e2c8332606da4e51ad941cacfd2c24ed_0/explore 
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outlined in green within APNs 114-152-01, 114-152-02, and 114-152-20 (Orange County GIS 20255). The 

potential locations for the wellhead pods are shown in red and potential routing for intake conveyance 

are shown in blue. The total length of pipe to convey raw water from the wellhead pods to the 

treatment plant location is approximately 1.5 miles (Google Earth Pro 2025). The total site area, 

including treatment plant and wellhead pods, is approximately 20 acres (Google Earth Pro 2025). 

 
Figure 4.7 Potential Huntington Beach Site Location 

4.1.2.6 Site 5: Long Beach 

This site is located on the property of the Alamitos Energy Center, which is scheduled to be 

decommissioned in 2026. This location could potentially construct a new open ocean intake pipeline 

with an intake capacity of 20 mgd and a new ocean outfall. Figure 4.8 shows the potential Long Beach 

parcel location outlined in green within APNs 7237-019-810 and 7237-019-008 (Los Angeles County 

GIS6). The total site area is approximately 18.4 acres (Google Earth Pro 2025). 

Although an existing power plant cooling water intake is located nearby, it was not considered a viable 

option for this project. Use of the existing intake would likely require substantial modifications to meet 

 
5 https://data-ocpw.opendata.arcgis.com/datasets/e2c8332606da4e51ad941cacfd2c24ed_0/explore 
6 https://maps.assessor.lacounty.gov/m/ 
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current regulatory requirements, including installation of modern screening technology. In addition, the 

intake is located within the highly trafficked Port of Long Beach, where marine navigation constraints, 

limited construction access, and complex permitting would make retrofit or expansion activities 

logistically challenging and potentially infeasible. As a result, development assumptions for this site 

were based on construction of a new dedicated intake and outfall rather than reuse of existing power 

plant infrastructure. 

 
Figure 4.8 Potential Long Beach Site Location 

4.1.2.7 Site 6A & 6B: El Segundo 

This site is located on the property of the partially decommissioned El Segundo Power Plant and near El 

Segundo Beach. This site has two options for intake: Site 6A could potentially use subsurface slant wells 

and Site 6B could potentially convert the existing El Segundo Power Plant intake.  

At a planning level, the subsurface slant well option (Site 6A) appears technically viable from a 

hydrogeologic perspective, provided that sufficient aquifer transmissivity and raw seawater yield can be 

confirmed through site-specific investigation. However, achieving a 20 mgd production capacity would 

require approximately 20 slant wells (5 wellhead pods), representing a relatively high well count. While 

technically feasible, this scale of development could present construction complexity, staging 

constraints, high capital cost, and operational considerations compared to lower-well-count facilities. 
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Long-term performance reliability would need to be confirmed through pilot testing and aquifer 

characterization. 

The existing intake conversion option (Site 6B) may offer potential capital cost and construction 

advantages by leveraging existing infrastructure and minimizing new marine construction. However, this 

alternative presents greater regulatory uncertainty. Under current California Ocean Plan requirements, 

open ocean intakes are generally not permitted unless subsurface intake infeasibility can be 

demonstrated through a site-specific evaluation. As a result, while physically viable from an 

infrastructure standpoint, the regulatory pathway for converting the existing intake would likely involve 

more extensive permitting review, demonstration of best available technology, and potential mitigation 

requirements.  

Accordingly, both intake alternatives appear technically achievable at a conceptual level, but they 

present different risk profiles: Site 6A carries a greater construction and operational complexity risk, 

whereas Site 6B carries greater regulatory and permitting risk. Further site-specific engineering, 

hydrogeologic testing, and regulatory coordination would be required to confirm the ultimate viability of 

either approach. 

The closest existing desirable outfall to this site is the Hyperion Wastewater Outfall. Figure 4.9 shows 

the potential El Segundo parcel location outlined in green within APNs 4138-029-804, 4138-029-805, 

4138-029-005, 4138-029-006, 4138-029-800, and 4138-029-004 (Los Angeles County GIS7). The potential 

locations for the wellhead pods are shown in red and potential routing for intake conveyance is shown 

in blue. The total length of pipe to convey raw water from the wellhead pods to the treatment plant 

location is approximately 1 mile (Google Earth Pro 2025). The total site area, including treatment plant 

and wellhead pods, is approximately 32.8 acres (Google Earth Pro 2025). 

 
7 https://maps.assessor.lacounty.gov/m/ 
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Figure 4.9 Potential El Segundo Site Location 

4.1.2.8 Site 7A & 7B: Port Hueneme 

This site is located on the property of the Naval Base Ventura County – Port Hueneme (Port Hueneme 

Naval Base) and in the Oxnard Plain. This site has two options for intake: Site 7A could potentially use 

subsurface slant wells and Site 7B could potentially construct a new open ocean intake pipeline. 

Assuming a 20 mgd plant production capacity, 20 slant wells (5 wellhead pods) would be required for 

the subsurface intake option. The closest existing outfall to this site is the Oxnard Wastewater Outfall. 

The Calleguas Salinity Management Pipeline (SMP) outfall is also located in close proximity but was not 

selected due to the state’s preference for comingled discharge. Figure 4.10 shows the potential Port 

Hueneme parcel location outlined in green within APN 206001017 (Ventura County GIS8). The potential 

locations for the wellhead pods are shown in red, and potential routing for intake conveyance is shown 

in blue. The total length of pipe to convey raw water from the wellhead pods to the treatment plant 

location is approximately 3.2 miles (Google Earth Pro 2025). The total site area, including treatment 

plant and wellhead pods, is approximately 30 acres (Google Earth Pro 2025). The new ocean intake 

option would have a site area of 30 acres (Google Earth Pro 2025). 

 
8 https://maps.ventura.org/countyview/ 
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Figure 4.10 Potential Port Hueneme Site Location 

4.1.2.9 Site 8: Port Hueneme (Offshore Desalination) 

In an attempt to capture a new offshore desalination option in this siting analysis, CDM Smith selected 

seabed pods as being the most likely offshore technology that could be permitted under the Ocean Plan. 

However, many unknowns still exist with this technology. The coast of Ventura County was identified as 

a potential site for seabed pods, approximately 4 miles offshore from Port Hueneme. Depending on final 

system configuration and hydraulic requirements, deployment would likely require placement in deep 

offshore waters to achieve sufficient hydrostatic pressure and avoid nearshore wave loading and coastal 

use conflicts. Preliminary review suggests that depths on the order of several hundred meters 

(approximately 750 to 1,500 feet) may be necessary, consistent with current proposed subsea RO 

concepts. A detailed ocean bathymetry survey and subseafloor geotechnical investigation would be 

required to accurately determine feasible pod placement, seabed stability, pipeline routing, and 

constructability constraints. 

Assuming 20 mgd treatment plant production capacity, 20 seabed pods would be needed. Figure 4.11 

shows the approximate location of the seabed pods. To account for disinfection, stabilization, storage 

and pumping it was assumed an onshore facility would be also needed, which is shown on the map 
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outlined in green within APN 206001017 (Ventura County GIS9). The total site area is approximately 30 

acres (Google Earth Pro 2025). 

 
Figure 4.11 Potential Offshore Desalination Site Location  

 
9 https://maps.ventura.org/countyview/ 
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4.2 Evaluation Criteria and Scoring 
To evaluate each potential seawater desalination site, MCDA was utilized. MCDA requires the following: 

▬ Defining the criteria. 

▬ Determining how the criteria will be scored. 

▬ Normalizing process for handling scores measured in different units.  

▬ Establishing weights of importance for the criteria. 

CDM Smith used the commercial software Criterium Decision Plus10 in order to rank the seawater 

desalination sites for this effort. 

Metropolitan staff and CDM Smith developed the criteria at the start of this research study for ranking 

potential seawater desalination sites. Several of the criteria were intentionally structured to reflect and 

remain consistent with evaluative considerations outlined in Metropolitan’s CAMP4W framework, 

including supply reliability, cost-effectiveness, environmental stewardship, equity considerations, and 

implementation feasibility. The relative weights assigned to each criterion were discussed and agreed 

upon during a workshop held with Metropolitan staff on August 9, 2024. The resulting weighted score 

distribution of these criteria is as follows: 

▬ Water Supply Benefit (20%) 

▬ Permitting Ease (20%) 

▬  Cost-Effectiveness (15%) 

▬ Environmental and Social Justice Impact (15%) 

▬ Technology Readiness (15%) 

▬ System Integration (10%) 

▬ Sea Level Rise (5%) 

It should be noted that MCDA results are inherently sensitive to the weighting assumptions applied to 

each criterion. Alternative weighting scenarios could reasonably produce different relative rankings, 

particularly among sites with comparable composite scores. The rankings presented herein reflect the 

agreed-upon weighting structure and are intended to support comparative planning-level evaluation 

rather than establish definitive project prioritization. 

These criteria, along with scoring definitions, are presented in Table 4.2. 

  

 
10 http://www.infoharvest.com/ihroot/index.asp 
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Table 4.2 Site Evaluation Criteria 

Criteria Score Definition 

Water Supply 
Benefit 

▪ Score of 1-5, reflecting the needs for alternative water supply of the surrounding area.  

▪ Score of 5 indicates the highest need, generally in areas where there are little local water 
supplies, and where imported water can be severely limited due to seismic events or 
Metropolitan’s SWP Dependent Areas during droughts.  

▪ Score of 1 indicates the lowest need, generally in areas with low demand, abundant local water 
supplies, and multiple points of imported water delivery.  

Permitting Ease ▪ Score of 1-5, reflecting the ease of permitting all of the required facilities for an ocean 
desalination plant (intakes, plant, and outfalls).  

▪ Score of 5 indicates the highest expected permitting ease, generally those sites with subsurface 
intakes and use of an existing outfall with sufficient wastewater blend for brine disposal.  

▪ Score of 1 indicates that both a new ocean intake and ocean outfall would be required, and/or 
there is no blend water for the outfall. 

Cost-
Effectiveness 

▪ Unit cost of water supply, expressed as dollars per acre-foot ($/AF) with the lowest unit cost 
being most advantageous and, therefore, receiving a higher score.  

▪ This metric reflects the capital and O&M (operations and maintenance) costs associated with 
intakes, treatment plant, and outfalls over a 30-year life.  

▪ Land purchase costs and conveyance/distribution to specific demand areas were not included in 
this metric. Because conveyance and distribution infrastructure can represent a substantial 
portion of total lifecycle cost, the exclusion of these elements may materially affect relative cost-
effectiveness comparisons among sites. 

Environmental/ 
Social Impacts 

▪ Score of 1-5, reflecting the impacts of construction and operations of the ocean desalination 
facilities on the environment, disadvantaged communities (DAC), and tribal resources.  

▪ Score of 5 indicates the lowest impacts, generally those sites with few sensitive species or 
protected wildlife areas, no surrounding DAC areas, and little impact to tribal resources.  

▪ Score of 1 indicates the highest impacts to the environment, DAC and tribal resources.  

Technology 
Readiness 

▪ Score of 1-9, reflecting TRL.  

▪ Score of 9 indicates the most proven, replicable technology such as use of ocean intakes, 
traditional onshore treatment facilities, and ocean outfalls.  

▪ Score of 1 indicates offshore desalination technologies only tested in laboratory settings, without 
pilots or demonstrations in real-world environments. 

System 
Integration 

▪ Score of 1-5, reflecting difficulty of delivery of desalinated water to customers.  

▪ Score of 5 indicates the least amount of conveyance is required to deliver water to customers. 

▪ Score of 1 indicates the greatest amount of conveyance is required to deliver water to customers.  

Sea Level Rise 
Impacts 

▪ Score of 1-5, reflecting the risk of sea level rise inundation to intake and plant facilities by the 
year 2080. Screening was conducted using NOAA’s Sea Level Rise Viewer under the “Intermediate 
High” relative sea level rise scenario, assuming no shoreline accretion. This scenario represents a 
mid-to-upper range projection of relative sea level rise incorporating regional land motion and 
accelerated ice sheet contributions.  

▪ A score of 5 indicates no risk of sea level rise on facilities by the year 2080.  

▪ Score of 1 indicates significant risk of sea level rise on facilities by the year 2080. 

4.2.1 Water Supply Benefit 
Evaluating the state of a region's current water supply is essential for determining the necessity and 

feasibility of a seawater desalination plant. Factors such as existing water sources, reliability during 

natural disasters, and vulnerability to droughts play a critical role in this assessment. A score of 1-5 was 

assigned to each site based on CDM Smith’s water supply planning experience in Metropolitan’s service 

area, with 5 being the best score (i.e., indicating the highest need) and 1 being the worst score (see 

Table 4.3). 
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Table 4.3 Water Supply Benefit Scoring 

Site # Name Score Score Reasoning 

1A Oceanside 
Vicinity 
(Oceanside) 

3 This area of San Diego can receive imported water, as well as desalinated water 
from SDCWA's water purchase agreement with Poseidon's Carlsbad Desalination 
Plant.  

1B Oceanside 
Vicinity (Camp 
Pendleton 
SRTTP) 

3 This area of San Diego can receive imported water, as well as desalinated water 
from SDCWA's water purchase agreement with Poseidon's Carlsbad Desalination 
Plant.  

2A Camp 
Pendleton 
MCTSSA 

2 ▪ The local demand area for this quantity of water would have to extend to 
Riverside County.  

▪ The combined San Diego/Riverside area can receive imported water from 
multiple delivery points, as well as local groundwater and desalinated water 
from SDCWA's water purchase agreement with Poseidon's Carlsbad Desalination 
Plant.  

2B Camp 
Pendleton 
MCTSSA 

2 ▪ The local demand area for this quantity of water would have to extend to 
Riverside County.  

▪ The combined San Diego/Riverside area can receive imported water from 
multiple delivery points, as well as local groundwater and desalinated water 
from SDCWA's water purchase agreement with Poseidon's Carlsbad Desalination 
Plant. 

3 Doheny State 
Beach 
Expansion 

5 ▪ This area of South Orange County has very little local groundwater and is 90% 
reliant on imported supply.  

▪ This area is vulnerable to imported water interruption during a seismic event 
that can significantly limit delivery of treated water from Metropolitan. 

4 Huntington 
Beach 

1 This area of Orange County has access to significant groundwater, which has been 
enhanced by purified reuse for groundwater replenishment, and multiple points of 
delivery of imported water.  

5 Long Beach 4 ▪ Long Beach has an "exclusive" imported water zone that has had issues when 
planned/unplanned Metropolitan system outages have occurred, which could be 
eliminated with a new local source of water supply.  

▪ As it is expected that the City of Long Beach alone will not have sufficient 
overlaying water demands for a 20 mgd desalination supply, Metropolitan would 
also need additional conveyance to deliver water to neighboring member 
agencies that could include: City of Compton, City of Torrance, West Basin 
Municipal Water District, Central Basin Municipal Water District, and Municipal 
Water District of Orange County. 

6A El Segundo 3 This coastal area of Los Angeles County has more limited access to groundwater 
due to constraints in water rights and pumping capacities but has multiple points 
of delivery of imported water. 

6B El Segundo 3 This coastal area of Los Angeles County has more limited access to groundwater 
due to constraints in water rights and pumping capacities but has multiple points 
of delivery of imported water. 

7A Port 
Hueneme 

5 Ventura County is in Metropolitan’s SWP Dependent Area for Metropolitan making 
it very susceptible to droughts and seismic events that impact the SWP system. 

7B Port 
Hueneme 

5 Ventura County is in Metropolitan’s SWP Dependent Area for Metropolitan making 
it very susceptible to droughts and seismic events that impact the SWP system. 

8 Port 
Hueneme  

(Offshore 
Desalination) 

5 Ventura County is in Metropolitan’s SWP Dependent Area for Metropolitan making 
it very susceptible to droughts and seismic events that impact the SWP system. 
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4.2.2 Permitting Ease 
Projects with clearer and more predictable permitting pathways are generally less susceptible to 

regulatory disputes, third-party litigation, and associated schedule delays, which can significantly reduce 

development risk and long-term cost uncertainty. Each site’s ease of permitting was determined by 

evaluating a combination of the intake and outfall options. For intake types, the permitting ease scoring 

was informed by the SWRCB’s Ocean Plan, which prioritizes subsurface intakes and requires a 

comparative demonstration of infeasibility before a surface intake is approved. 

Three intake options were investigated for this siting analysis: traditional open ocean intakes, subsurface 

extraction slant wells, and seabed pods. For open ocean intake, either a new intake pipeline would be 

required, or an existing decommissioned power plant cooling water intake pipeline would be converted 

to a seawater desalination pipeline. Subsurface extraction slant wells would be located along the 

coastline and below the ground surface. Wellhead pods contain 3-4 wells. Wellhead pods are 

recommended to be a minimum of 1,500 feet apart along the shoreline. Seabed pods are submerged 

seawater desalination units located in the aphotic zone, at approximately 1,500-foot depth. They use 

hydraulic pressure from the water depth to operate at 3.5 gfd production rate. Subsurface intakes were 

given a permitting ease score of 5, offshore seabed pods a score of 4 (to account for permitting 

uncertainty), converted power ocean intakes a score of 3, and new ocean intakes a score of 1. 

In this siting analysis, we prioritized site locations near existing outfalls to the extent possible. Permit 

ease scoring for outfalls was determined by the approximate assumed discharge blend ratios. For 

example, outfalls having higher ratios of wastewater available to blend with the desalination brine were 

given higher scores. These ratios were calculated from the outfall’s current wastewater discharges (as 

stated in their National Pollutant Discharge Elimination System (NPDES) permit), anticipated future 

wastewater discharges as a result of planned Pure Water Programs, and assumed desalination brine 

discharge. A summary of each site’s outfall score and score reasoning is outlined in Table 4.4. 

Table 4.4 Outfall Scoring 

Site # Name Outfall Assumed Discharge Blend Score Score Reasoning 

1A Oceanside 
Vicinity 
(Oceanside) 

Existing 
Oceanside 
WWTP 
Outfall 

2.56 mgd wastewater (WW) 
effluent (17.6%)* 

2 mgd WW reuse brine (13.7%) 

10 mgd desalination brine 
(68.7%) 

3 The use of the Oceanside WW 
Outfall would have 
approximately 70% of the 
effluent makeup as 
desalination brine and the 
other 30% as WW reuse brine. 

1B Oceanside 
Vicinity 
(Camp 
Pendleton 
SRTTP) 

Existing 
Oceanside 
WWTP 
Outfall 

2.56 mgd WW effluent (17.6%)* 

2 mgd WW reuse brine (13.7%) 

10 mgd desalination brine 
(68.7%) 

3 Using Oceanside’s WW Outfall 
would have approximately 70% 
of the effluent makeup as 
desalination brine and the 
other 30% as WW reuse brine. 

2A Camp 
Pendleton 
MCTSSA 

Existing San 
Onofre PP 
Outfall 

50 mgd desalination brine 
(100%) 

1 Utilizing San Onofre's existing 
outfall would result in effluent 
being 100% desalination brine. 

2B Camp 
Pendleton 
MCTSSA 

New Ocean 
Outfall 

50 mgd desalination brine 
(100%) 

1 A new ocean outfall for 
desalination would be the 
most difficult to permit. 
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Site # Name Outfall Assumed Discharge Blend Score Score Reasoning 

3 Doheny 
State Beach 
Expansion 

Existing San 
Juan Creek 
WW Ocean 
Outfall 

10.5 mgd WW effluent (40.6%) 

15 mgd desalination brine - initial 
and new phases (58.1%) 

0.33 mgd GW desalination brine 
(1.3%) 

4 While utilizing the San Juan 
Creek WW Ocean Outfall 
would have more than 40% 
desalination brine, the Doheny 
plant already has a permit for 
discharging desalination brine.  

4 Huntington 
Beach 

Existing AES 
Huntington 
Beach Power 
Outfall 

20 mgd desalination brine 
(15.9%) 

105.5 mgd PP cooling water 
(84.1%) 

2 The AES Huntington Beach 
Power Outfall is all seawater 
and adding desalination brine 
would make it more 
concentrated.  

5 Long Beach New Ocean 
Outfall 

20 mgd desalination brine 
(100%) 

1 A new ocean outfall for 
desalination would be the 
most difficult to permit. 

6A El Segundo Existing 
Hyperion 
WWTP 
Outfall 

34.9 mgd WW reuse brine 
(63.6%)** 

20 mgd desalination brine 
(36.4%) 

4 Using Hyperion’s WW Outfall 
would result in approximately 
40% desalination brine and 
60% wastewater discharge. 

6B El Segundo Existing 
Hyperion 
WWTP 
Outfall 

34.9 mgd WW reuse brine 
(63.6%)** 

20 mgd desalination brine 
(36.4%) 

4 Using Hyperion’s WW Outfall 
would result in approximately 
40% desalination brine and 
60% wastewater discharge. 

7A Port 
Hueneme 

Existing 
Oxnard 
WWTP 
Outfall 

18.5 mgd WW effluent (44.5%) 

3.1 mgd Advanced Water 
Purification Facility (AWPF) brine 
(7.5%) 

20 mgd desalination brine 
(48.0%) 

4 Using Oxnard’s WW Outfall 
would result in approximately 
50% desalination brine and 
50% wastewater discharge. 

7B Port 
Hueneme 

Existing 
Oxnard 
WWTP 
Outfall 

18.5 mgd WW effluent (44.5%) 

3.1 mgd AWPF brine (7.5%) 

20 mgd desalination brine 
(48.0%) 

4 Using Oxnard’s WW Outfall 
would result in approximately 
50% desalination brine and 
50% wastewater discharge. 

8 Port 
Hueneme 
(Offshore 
Desalination) 

None N/A 4 Brine disposal/disbursement is 
not proven for this technology, 
but low recoveries would limit 
the salinity of the brine. 

*Based on planned Pure Water Oceanside. 

**Pure Water LA (formerly Operation NEXT) intends to reuse all water from the Hyperion WWTP. This number represents the 
estimated amount of wastewater reuse brine, which assumes that Hyperion will produce up to 174 mgd and the reuse process 
being 85% efficient.11 

The total permitting ease score was calculated by taking the average of the intake and outfall scores. 

Table 4.5 summarizes the intake score, outfall score, and total permitting ease score for each potential 

site. 

  

 
11 https://www.ladwp.com/sites/default/files/documents/LASAN_Hyperion_2035_Program_Fact_Sheet.pdf 
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Table 4.5 Permitting Ease Scoring 

Site # Name Intake Score Outfall Score Total Score 

1A Oceanside Vicinity (Oceanside) 5 3 4 

1B Oceanside Vicinity (Camp 
Pendleton SRTTP) 

5 3 4 

2A Camp Pendleton MCTSSA 1 1 1 

2B Camp Pendleton MCTSSA 1 1 1 

3 Doheny State Beach Expansion 5 4 4.5 

4 Huntington Beach 5 2 3.5 

5 Long Beach 1 1 1 

6A El Segundo 5 4 4.5 

6B El Segundo 3 4 3.5 

7A Port Hueneme 5 5 5 

7B Port Hueneme 1 5 3 

8 Port Hueneme (Offshore 
Desalination) 

4 4 4 

4.2.3 Cost Effectiveness of Treatment and Disposal 
For this level of siting evaluation, intake, treatment, and outfall costs were estimated using an AACE 

Class 5 parametric analysis, that is to say that published reports/guidance manuals were used to develop 

unit capital and O&M costs for required facilities. The unit costs were then scaled to the various capacity 

sizes of the sites as summarized previously. Because energy use is a major driver of seawater 

desalination O&M cost, two key assumptions were applied consistently across the siting analysis: an 

assumed electricity cost of $0.2975/kWh and a specific energy consumption of 4,900 kWh/AF for RO 

treatment. For sites using subsurface intakes, cost components included: slant wells, pipes to network 

wells to treatment plants, treatment plants and pipes to existing outfalls. For sites that required 

modified existing seawater intakes at power plants, cost components included: new 1-mm intake 

screens for minimizing marine life mortality, treatment plants, and pipes to existing outfalls. For sites 

that required new intakes or new outfalls, cost components included: new intakes, treatment plants, 

and new outfalls. Intake and outfall costs assume that tunneling would be used to minimize marine 

impacts. 

For offshore desalination, cost estimates were requested from two equipment suppliers (OceanWell and 

Waterise), however, to be more conservative capital costs presented here were developed based on 

unit costs for onshore treatment, inflated to account for larger membrane areas (2.7 times more 

membranes) and more costly materials needed for the deep-sea environment. O&M costs for offshore 

desalination presented here reflect reduced costs (compared to onshore treatment) for energy and 

chemicals, but increased costs for membrane replacement and more challenging underwater 

maintenance. 

Land acquisition costs, distribution conveyance costs from treatment plants to water customers, and 

GHG mitigation costs were not included in this siting-level evaluation. These exclusions represent 

potentially significant cost components and should be clearly considered when interpreting the total 
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capital cost results presented herein. Estimating land and distribution conveyance costs would have 

required site-specific property ownership research, routing studies, and coordination with landowners 

and agencies, which were beyond the scope and budget of this planning-level study. As a result, the cost 

estimates and relative rankings reflect facility-level costs only and do not represent full program-level 

implementation costs. Inclusion of land acquisition, regional distribution infrastructure, and emissions 

mitigation measures could materially affect total project cost and, in some cases, comparative cost-

effectiveness among sites. These elements will be critical considerations in subsequent project phases 

when site-specific design, permitting, routing, financing, and compliance strategies are more fully 

developed. Similarly, emissions reduction and compliance costs were excluded because all alternatives 

would be subject to California greenhouse gas regulations and would require some level of emissions 

mitigation as an implementation requirement. As such, emissions-related costs were considered a 

common requirement across all alternatives and not a differentiating factor at this screening-level 

analysis. Land acquisition, distribution conveyance, and emissions mitigation costs will be important 

considerations in subsequent project phases, when site-specific design, permitting, routing, and 

compliance strategies are more fully developed. 

All costs were inflated from the year of the parametric estimate to 2024 dollars using the appropriate 

indices for capital equipment, energy, chemicals, labor, etc. Costs also include 20 percent for 

engineering and permitting, and 30 percent for contingency—appropriate for high-level planning. 

Capital costs were annualized over 30 years, using a 5 percent interest rate. Annualized capital costs 

were added to annual O&M costs, then divided by the supply yield in order to arrive at a unit cost of 

$/AF. No future escalation of costs was made. The unit costs are presented in Table 4.6. 

Table 4.6 Cost Summary1 

Site # Name Intake/Outfall 
Produced 

Water (mgd) 

Total 
Annualized 
Cost ($M) 

Unit Cost 
($/AF) 

1A Oceanside Vicinity 
(Oceanside) 

New Slant Wells, Existing 
Outfall 

10 $49.8 $4,400 

1B Oceanside Vicinity (Camp 
Pendleton SRTTP) 

New Slant Wells, Existing 
Outfall 

10 $50.6 $4,500 

2A Camp Pendleton MCTSSA New Ocean Intake, 
Existing Outfall 

50 $329.8 $5,900 

2B Camp Pendleton MCTSSA New Ocean Intake and 
Outfall 

50 $353.1 $6,300 

3 Doheny State Beach 
Expansion 

New Slant Wells, Existing 
Outfall 

10 $48.1 $4,300 

4 Huntington Beach New Slant Wells, Existing 
Outfall 

20 $93.8 $4,200 

5 Long Beach New Ocean Intake and 
Outfall 

20 $144.5 $6,400 

6A El Segundo New Slant Wells, Existing 
Outfall 

202 $93.3 $4,200 

6B El Segundo Converted Intake, Existing 
Outfall 

202 $89.1 $4,000 

7A Port Hueneme New Slant Wells, Existing 
Outfall 

20 $98.5 $4,400 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 94 of 324

170



4.0 │ SITING EVALUATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 4-24 

Site # Name Intake/Outfall 
Produced 

Water (mgd) 

Total 
Annualized 
Cost ($M) 

Unit Cost 
($/AF) 

7B Port Hueneme New Ocean Intake, 
Existing Outfall 

25 $164.8 $5,900 

8 Port Hueneme (Offshore 
Desalination) 

Seabed Pods 20 $110.5 $4,900 

1Unit costs exclude land acquisition (except where noted) and distribution/conveyance infrastructure beyond the treatment 
plant tie-in point. 

2The 20 mgd production capacity shown for Sites 6A and 6B reflects the initial capacity assumption used during the preliminary 
MCDA siting evaluation. Following subsequent coordination with NRG regarding site availability constraints, the refined 
planning-level cost estimate for the El Segundo alternative was reduced to 10 mgd. The 20 mgd capacity is retained in certain 
screening tables for consistency with the initial comparative evaluation framework. 

For more details on cost assumptions, see Appendix C. 

4.2.4 Environmental and Social Justice Impact 
A wide variety of factors influence environmental and social justice impacts. Any new seawater 

desalination facility would be required to undergo extensive environmental analysis in compliance with 

CEQA and may require compliance with the National Environmental Policy Act (NEPA). The analysis 

performed for this memorandum evaluated environmental and social justice impacts comparatively 

across the sites. A high score indicates the lowest impacts compared to the other sites; it is not an 

absolute value that indicates the overall environmental or social justice impacts of a particular site.  

This screening-level evaluation is preliminary in nature and does not substitute for formal CEQA/NEPA 

environmental review, detailed technical studies, tribal consultation, or robust community engagement 

processes that would be required prior to project implementation.  

For purposes of this screening level analysis, three factors were considered in determining the 

comparative environmental and social justice impacts of the various sites relative to one another: 

▬ Location within/proximity to a California Marine Protected Area (MPA), which was used as an 

initial screening for all the sites. 

▬ Potential for site development to affect a sensitive species or critical habitat, as determined by 

the National Oceanic and Atmospheric Administration (NOAA) Environmentally Sensitive Index 

(ESI) geodatabase and California’s Offshore Wind Data Basin, respectively. 

▬ Location of the site with respect to archeological and tribal cultural resources.  

▬ Location of the site with respect to a DAC based on the Environmental Protection Agency’s (EPA) 

online EJScreen tool12. 

 
12 Note that environmental and social justice impacts were determined by a desktop review. No site visits were conducted as part of 
this analysis. Moreover, as noted, a limited number of databases were reviewed for this analysis. A broader review of additional 
information sources may yield different or more refined information regarding environmental and social justice impacts.  
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Environmental implications of brine discharge as well as intake option are considered under permitting 

ease. Once permitting is achieved, the environmental score herein is based on construction and 

operational impacts to the environment. 

4.2.4.1 Environmental Impact 

California’s MPAs have become a crucial instrument in safeguarding the state’s marine habitat against 

overfishing, pollution, climate change, and the loss of native habitat. The South Coast Region spans from 

the U.S./Mexico border to Santa Barabara County. An initial screening of each site was conducted 

against the South Coast Region MPAs to confirm that none of the potential sites would interfere with an 

MPA. This evaluation is shown in Figure 4.1213. 

 

Figure 4.12 South Coast Region Marine Protected Areas (MPAs)  

The locations of sensitive species were obtained from the NOAA ESI geodatabase and critical habitats 

were obtained from the California Offshore Wind Data Basin. Critical habitats that were evaluated 

included those of the killer whale, western snowy plover, humpback whale, leatherback turtle, and 

Steller sea lion. Figure 4.13 displays an overview map of the site locations with the environmental 

impact data. Affected sensitive species include: (1) California Grunion, which spawns March through 

 
13 Source: https://californiampas.org/mpa-regions/south-coast-region 
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August, (2) California Least Tern, which nests April through September, (3) Western Snowy Plover, which 

nests March through September, (4) Belding’s Savannah Sparrow, which nests March through May, (5) 

California Pocket Mouse, (6) Bald Eagle, and (7) Peregrine Falcon. Construction activities may be 

impacted during the spawning and nesting seasons of these species. Only one critical habitat was 

affected, which was the Western Snowy Plover. Any sites that may permanently affect a critical habitat 

were given a score of 1. Appendix D contains detailed maps of the environmental impact of each site. 

 

Figure 4.13 Environmental Impact Overview Map 

In addition to evaluating the environmental impact on sensitive species and critical habitats, the 

environmental impact from intake structures was also taken into consideration. Open ocean intakes are 

historically known to impinge, entrain, and entrap marine organisms, making them potentially damaging 

to aquatic life (WateReuse Association 2011). However, under the Ocean Plan, newly constructed open 

ocean intakes are required to possess wedgewire screens, which have been shown to minimize 

impingement and entrapment and to reduce the entrainment of fish larvae and eggs in some cases 

(USEPA 2004). For example, the Logan Generating Station in New Jersey showed 90 percent less 

entrainment of larvae and eggs through the 1-millimeter wedgewire screens than the conventional 

screens (WateReuse Association 2011). 
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Site 1A: Oceanside Vicinity (Oceanside) 

The Oceanside treatment plant site does not interfere with environmentally sensitive species or critical 

habitats. However, two of the three wellhead pods may interfere with a sensitive fish species and bird 

species, the California Grunion and California Least Tern. This site was given an environmental impact 

score of 4 due to potential impacts to construction activities for two of the three wellhead pods. 

Site 1B: Oceanside Vicinity (Camp Pendleton SRTTP) 

The Camp Pendleton SRTTP treatment plant site and all three of the wellhead pods may interfere with a 

sensitive terrestrial mammal species, the California Pocket Mouse. Additionally, all three of the wellhead 

pods may interfere with sensitive fish species, the California Grunion, and sensitive bird species, the 

Western Snowy Plover and the Belding’s Savannah Sparrow. This site was given an environmental 

impact score of 2 due to the potential impacts to construction activities at the treatment plant site as 

well as all three of the wellhead pods. 

Site 2A & 2B: Camp Pendleton MCTSSA 

The Camp Pendleton MCTSSA treatment plant site does not interfere with environmentally sensitive 

species or critical habitats. This site was given an environmental impact score of 4 due to potential 

mitigation of environmental impact from wedgewire screens required on open ocean intake structures 

under the Ocean Plan. 

Site 3: Doheny State Beach Expansion 

The Doheny treatment plant site does not interfere with environmentally sensitive species or critical 

habitats. However, all three of the wellhead pods may interfere with a sensitive fish species, the 

California Grunion, and two of the wellhead pods may interfere with a sensitive bird species, the Bald 

Eagle. This site was given an environmental impact score of 3 due to the potential impacts to 

construction activities at all three of the wellhead pods. 

Site 4: Huntington Beach 

The Huntington Beach treatment plant site does not interfere with environmentally sensitive species or 

critical habitats. However, all five of the wellhead pods may interfere with a sensitive fish and bird 

species, the California Grunion and Western Snowy Plover. This site was given an environmental impact 

score of 3 due to the potential impacts to construction activities at all five of the wellhead pods. 

Site 5: Long Beach 

The Long Beach treatment plant site does not interfere with environmentally sensitive species or critical 

habitats. This site was given an environmental impact score of 4 due to potential mitigation of 

environmental impact from wedgewire screens required on open ocean intake structures under the 

Ocean Plan. 

Site 6A: El Segundo 

The El Segundo treatment plant site does not interfere with environmentally sensitive species or critical 

habitats. However, three of the five wellhead pods may interfere with a sensitive fish species, the 

California Grunion, and all five of the wellhead pods may interfere with sensitive bird species, the 

Peregrine Falcon and Western Snowy Plover. Additionally, three of the five wellhead pods are in the 
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critical habitat of the Western Snowy Plover. This site was given an environmental impact score of 1 due 

to the potential impact of some of the wellhead pods on a critical habitat. 

Site 6B: El Segundo 

The El Segundo treatment plant site does not interfere with environmentally sensitive species or critical 

habitats. This site was given an environmental impact score of 4 due to potential mitigation of 

environmental impact from wedgewire screens on open ocean intake structures. 

Site 7A: Port Hueneme (Slant Wells) 

The Port Hueneme treatment plant site does not interfere with environmentally sensitive species or 

critical habitats. However, three of the five wellhead pods may interfere with a sensitive fish species, the 

California Grunion. Additionally, four of the five wellhead pods are in the critical habitat of the Western 

Snowy Plover. This site was given an environmental impact score of 1 due to potential impacts of some 

of the wellhead pods on a critical habitat. 

Site 7B: Port Hueneme (Screened Intake) 

The Port Hueneme treatment plant site does not interfere with environmentally sensitive species or 

critical habitats. This site was given an environmental impact score of 4 due to potential mitigation of 

environmental impact from wedgewire screens on open ocean intake structures. 

Site 8: Port Hueneme (Offshore Desalination) 

Based on our GIS analysis, the Port Hueneme Offshore Desalination option does not interfere with any 

of the listed environmentally sensitive species or critical habitats that were evaluated. However, since 

offshore desalination has not been implemented at a full scale, it is unknown what impacts the Port 

Hueneme Offshore Desalination option would have on other species that occupy major ocean depths. 

Additionally, it is unknown what impacts the system’s operation and maintenance may have on marine 

mammals regarding noise, cables, and anchorages. This site was given an environmental impact score of 

4. 

4.2.4.2 Tribal Impact 

The tribal impact score was determined by evaluating whether the site would interfere with 

archeological or tribal cultural resources. From correspondence with Metropolitan, all sites along the 

coast are considered sensitive for either archeological or tribal cultural resources. Due to this 

implication: 

▬ Sites along the coast with subsurface slant wells were given a score of 3,  

▬ Sites along the coast with open ocean intakes were given a score of 4, and  

▬ The site with offshore desalination was given a score of 5. 

4.2.4.3 Disadvantaged Community Impact 

The community impact for each potential site was evaluated by determining how severely the site 

location would interfere with DACs. The locations of DACs were obtained from the EPA online EJScreen 
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tool14. EJScreen is the EPA’s environmental justice screening and mapping tool which uses standard and 

nationally consistent data to identify areas with potentially higher environmental burdens and 

vulnerable populations. The demographic index was utilized to determine community impact. The 

demographic index in EJScreen is a combination of percent low-income and percent people of color, the 

two socioeconomic factors that were explicitly named in Executive Order 12898 on Environmental 

Justice. For each Census block group, these two numbers are simply averaged together. The formula is 

as follows: demographic index = (% low-income + % people of color) / 2.  

Demographic index data on the EJScreen tool is displayed as percentiles. A percentile is a measure 

indicating the value below which a given percentage of observations in a group of observations fall. For 

example, if a given area is in the 90th percentile of the demographic index, this indicates that the area 

has more low-income and people of color than 90% of the areas in the state. DAC impact scoring was 

determined as follows: 

▬ Score of 1: Site falls within 80-100 percentile of demographic index. 

▬ Score of 2: Site falls within 60-80 percentile of demographic index. 

▬ Score of 3: Site falls within 40-60 percentile of demographic index. 

▬ Score of 4: Site falls within 20-40 percentile of demographic index. 

▬ Score of 5: Site falls within less than 20 percentile of demographic index. 

To evaluate the DAC impact at each site, a pin was dropped on the treatment plant site and a 1-mile ring 

was placed around the pin. Figure 4.14 shows the demographic index state percentiles within a 1-mile 

radius of each of the sites. 

 
14 https://ejscreen.epa.gov/mapper/ 
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Figure 4.14 Comparison of Demographic Index National Percentiles   

The total Environmental and Social Justice Impact score was calculated by averaging the environmental, 

tribal, and DAC impact scores. The environmental impact score was determined by evaluating whether 

the site interfered with an environmentally sensitive species or critical habitats. The tribal impact score 

was determined by evaluating whether the site interfered with an archeological or tribal resource area. 

The DAC impact score was determined by identifying the percentile socioeconomic demographic index 

the site falls into. Table 4.7 summarizes the environmental impact score, social justice impact score, 

DAC impact score, and total score for each potential site. 
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Table 4.7 Environmental and Social Justice Impact Scoring 

Site # Name 
Environmental 
Impact Score 

Tribal Impact 
Score 

DAC Impact 
Score 

Total Score 

1A Oceanside Vicinity (Oceanside) 4 3 3 3.3 

1B Oceanside Vicinity (Camp Pendleton 
SRTTP) 

2 3 3 2.7 

2A Camp Pendleton MCTSSA 4 4 3 3.7 

2B Camp Pendleton MCTSSA 4 4 3 3.7 

3 Doheny State Beach Expansion 3 3 5 3.7 

4 Huntington Beach 3 3 5 3.7 

5 Long Beach 4 4 4 4.0 

6A El Segundo 1 3 5 3.0 

6B El Segundo 4 4 5 4.3 

7A Port Hueneme 1 3 3 2.3 

7B Port Hueneme 4 4 3 3.7 

8 Port Hueneme (Offshore Desalination) 4 5 5 4.7 

4.2.5 Technology Readiness 
Technology readiness was evaluated by scoring the technological feasibility of each of intake options 

considered: traditional open ocean intake, existing power plant cooling water intake, subsurface slant 

wells, and seabed pods. The TRL Scoring system established by NASA is used to define the maturity level 

of each technology. The nine-tiered scoring system defines each TRL score as a technology’s ability to be 

implemented, predicated on past use of each technology. A one-rating refers to technologies in a 

preliminary research stage whose results are beginning to move forward into additional research and 

development. Alternatively, a nine-rating refers to technology that has been “flight proven” and has 

been implemented successfully. Seabed Pods have the lowest TRL score of the potential technologies 

with a TRL 5 referring to a technology that must require additional rigorous testing simulating realistic 

environmental conditions. New Ocean Intake and Converted Power Intake share the highest score with 

a TRL 9 reflecting their successful implementations in past projects. 

Table 4.8 summarizes the intake type and score for each potential site. 
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Table 4.8 Technology Readiness Scoring 

Site # Name Intake TRL Score 

1A Oceanside Vicinity (Oceanside) Slant Wells 8 

1B Oceanside Vicinity (Camp 
Pendleton SRTTP) 

Slant Wells 8 

2A Camp Pendleton MCTSSA New Ocean Intake 9 

2B Camp Pendleton MCTSSA New Ocean Intake 9 

3 Doheny State Beach Expansion Slant Wells 8 

4 Huntington Beach Slant Wells 8 

5 Long Beach New Ocean Intake 9 

6A El Segundo Slant Wells 8 

6B El Segundo Converted Power Intake 9 

7A Port Hueneme Slant Wells 8 

7B Port Hueneme New Ocean Intake 9 

8 Port Hueneme 

(Offshore Desalination) 

Seabed Pods 5 

4.2.5.1 Open Ocean Intake 

An open ocean intake uses piping that extends hundreds to thousands of meters into the ocean. It is the 

most common approach for seawater desalination plants globally (Kennedy/Jenks, 2016). To reduce risk 

to marine life, velocity caps and screens are used to decrease the velocity of the water in order to 

prevent aquatic life from entering the pipelines. Velocity caps are currently being phased out of modern 

designs and replaced with screened open intakes to reduce entrainment of aquatic organisms. Using an 

open ocean intake is the most common approach for seawater desalination plants globally, with a TRL of 

9. 

4.2.5.2 Existing Power Plant Cooling Water Intake 

Using open ocean intake tunnels from existing power plants can often be an economically favorable 

intake option. In an ocean water desalination program master plan done in 2013, Arcadis found that 

utilizing existing intake tunnels with diffusers was the most cost-effective solution for the potential 

facility. Additionally, a feasibility study done by the San Diego County Water Authority (SDCWA) 

considered Rosarito Beach an advantageous site due to potential access to the CFE power plant intake 

facilities. Using a converted power plant intake is a very common approach for seawater desalination 

plants globally, with a TRL of 9. 

4.2.5.3 Subsurface Slant Wells  

Slant wells are wells drilled at a 10-to-25-degree angle originating on the shore and utilizing aquifers 

below the ocean. A slant well intake system was recommended in Dana Point, CA and technical reports 

from the Municipal Water District of Orange County (MWDOC) showed slant wells as the most cost-

effective intake for the desired location. Over two years of testing, the wells produced water that had 
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low turbidity, bacteriological activity, and SDI leading to a low fouling potential. Subsurface slant wells 

are also less harmful to marine life compared to ocean intakes and typically more cost effective. They 

can provide natural sand filtration and are a buffer to changing ocean water quality. However, high 

levels of dissolved iron and manganese were found in the marine groundwater in Dana Point. Different 

pretreatment methods have been considered to remove these heavy metals such as granular media 

filtration (GMF), aeration, and a combination of chlorination, flocculation, and sedimentation. CDM 

Smith's Task 3 Memo rated subsurface slant wells as a TRL of 8. A simplified diagram of a slant well is 

included as Figure 4.15. 

 
Figure 4.15 Doheny Slant Well Construction (Courtesy of Geoscience) 

4.2.5.4 Offshore Submerged Desalination 

The Los Angeles-based company, OceanWell, is the developer of the Seabed Pods, which are one 

alternative among multiple submerged offshore desalination technologies. While the discussion in this 

memorandum refers to Seabed Pods, the siting, costing, and other analyses are equally applicable to 

other seafloor technologies from Waterise and FSubsea. The submerged desalination technology is 

comprised of an array of modular treatment pods anchored to the seabed that is manifolded into a 

large-scale modular system. The seabed pods are designed to be implemented well within the ocean 

(1,000 to 1,500-ft depth) to limit environmental impacts as marine life abundance is low. Additionally, it 

is anticipated that the desalination process would use 40 percent less energy than conventional 

desalination due to its reduction of pretreatment and elimination of high-pressure feed pumps. Some 

pumping would still be needed to return concentrate to the ocean and pump desalinated water to the 

shore. OceanWell began piloting a seabed pod in collaboration with the LVMWD in March 2025. 

Although the concept of submerged offshore desalination has considerable merit; questions remain on 

the efficiency, reliability, and ease of access for the large offshore equipment arrays; this technology has 

been assigned a TRL of 5. Figure 4.16 shows the OceanWell concept art for a Seabed Pod desalination 

facility. 
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Figure 4.16 Concept Art for Submerged Offshore Desalination System (Courtesy of OceanWell) 

4.2.6 System Integration 
For this siting analysis, a system integration score was developed to be a proxy for conveyance from the 

seawater desalination plant to water demand areas. This score makes qualitative assessment of relative 

distance and elevation gain. In the more detailed, subsequent analysis of top-ranked sites, hydraulic 

modeling will be used to estimate the actual conveyance (including pumping) of desalinated water to 

existing water supply systems of either Metropolitan or retail water providers. A summary of each site’s 

system integration score and score reasoning is outlined in Table 4.9. 

4.2.7 Sea Level Rise Impact 
Sea level rise (SLR) refers to the gradual increase in the average level of the world's oceans, primarily 

due to the melting of ice sheets and glaciers, as well as the thermal expansion of seawater as it warms15. 

Evaluating sea level rise is crucial when performing a siting analysis in coastal regions because it can 

significantly impact the design, safety, and sustainability of infrastructure. Rising sea levels can lead to 

increased flooding, erosion, and saltwater intrusion, which can compromise the structural integrity of 

buildings and roads, disrupt ecosystems, and affect the livelihoods of communities. Therefore, 

 
15 Source: NOAA Sea Level Rise Viewer 
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understanding and planning for sea level rise is essential to confirm that new developments can 

withstand future conditions and protect both the environment and human populations. 

To assess the potential impact of sea level rise on each site, NOAA's Sea Level Rise Viewer15 was utilized. 

Screening was conducted using the 2022 NOAA relative sea level rise projections under the 

“Intermediate High” scenario for the year 2080, assuming no shoreline accretion. The Intermediate High 

scenario represents a mid-to-upper range projection of relative sea level rise, incorporating regional 

land motion and accelerated ice sheet contributions. The Mean Higher High Water (MHHW) tidal datum 

was selected from the closest tidal gauge to each site. MHHW represents the average of the higher high-

water height observed each tidal day over the National Tidal Datum Epoch and provides a conservative 

benchmark for evaluating potential inundation risk.  

Each site was then assigned a quantitative score ranging from 1 to 5, with a score of 1 indicating 

significant projected inundation risk by 2080 under the selected scenario and a score of 5 indicating 

minimal or no projected inundation risk. Independent sea level rise maps for each site can be found in 

Appendix E. A summary of each site’s SLR impact score and score reasoning is outlined in Table 4.10. 

Table 4.9 System Integration Scoring 

Site # Name 
Production 

Capacity 
(mgd) 

Score Score Reasoning 

1A Oceanside 
Vicinity 
(Oceanside) 

10 3 This supply would be conveyed to the SDCWA to maximize this 
desalinated water via a connection to SDCWA’s treated water 
aqueduct. 

1B Oceanside 
Vicinity (Camp 
Pendleton SRTTP) 

10 3 This supply would be conveyed to the SDCWA to maximize this 
desalinated water via a connection to SDCWA’s treated water 
aqueduct. 

2A Camp Pendleton 
MCTSSA 

50 1 ▪ Without an exchange of Colorado River water with the Federal 
Government, significant conveyance would be required to 
utilize this amount of desalinated water in Riverside County. 

▪  The member agencies that would utilize this supply include 
Eastern Municipal Water District and Western Municipal 
Water District. 

2B Camp Pendleton 
MCTSSA 

50 1 ▪ Without an exchange of Colorado River water with the Federal 
Government, significant conveyance would be required to 
utilize this amount of desalinated water in Riverside County. 

▪ The member agencies that would utilize this supply include 
Eastern Municipal Water District and Western Municipal 
Water District. 

3 Doheny State 
Beach Expansion 

10 4 ▪ For this expansion, there would be additional conveyance to 
regional water supply systems needed in order to serve other 
South Orange County water agencies.  

▪ The member agency served by this supply would be the 
Municipal Water District of Orange County. 

4 Huntington Beach 20 3 ▪ There is not adequate coastal demand for this quantity of 
water and a moderate amount of conveyance would be 
needed.  

▪ The member agency served by this supply would be the 
Municipal Water District of Orange County. 
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Site # Name 
Production 

Capacity 
(mgd) 

Score Score Reasoning 

5 Long Beach 20 4 ▪ Small to moderate amount of conveyance would be needed to 
deliver coastal desalinated water to exclusive imported water 
zone.  

▪ The member agency served by this supply would be the City of 
Long Beach; however, full utilization of the 20 mgd supply 
would likely require distribution to adjacent member agencies. 

6A El Segundo 201 3 ▪ There is not adequate coastal demand for this quantity of 
water and a moderate amount of conveyance would be 
needed.  

▪ The member agency served by this supply would be the West 
Basin Municipal Water District. 

6B El Segundo 201 3 ▪ There is not adequate coastal demand for this quantity of 
water and a moderate amount of conveyance would be 
needed.  

▪ The member agency served by this supply would be the West 
Basin Municipal Water District. 

7A Port Hueneme 20 4 ▪ Small to moderate amount of conveyance would be needed to 
deliver coastal desalinated water to nearby communities.  

▪ The member agency serviced by this supply would be the 
Calleguas Municipal Water District. 

7B Port Hueneme 25 4 ▪ Small to moderate amount of conveyance would be needed to 
deliver coastal desalinated water to nearby communities.  

▪ The member agency serviced by this supply would be the 
Calleguas Municipal Water District. 

8 Port Hueneme  

(Offshore 
Desalination) 

20 4 ▪ Small to moderate amount of conveyance would be needed to 
deliver coastal desalinated water to nearby communities.  

▪ The member agency serviced by this supply would be the 
Calleguas Municipal Water District. 

1 The 20 mgd production capacity shown for Sites 6A and 6B reflects the initial capacity assumption used during the preliminary 
MCDA siting evaluation. Following subsequent coordination with NRG regarding site availability constraints, the refined 
planning-level cost estimate for the El Segundo alternative was reduced to 10 mgd. The 20 mgd capacity is retained in certain 
screening tables for consistency with the initial comparative evaluation framework. 

Table 4.10 Sea Level Rise Impact Scoring 

Site # Name Score Score Reasoning 

1A Oceanside Vicinity 
(Oceanside) 

4 ▪ The southmost wellhead pod at this site would be affected by SLR due 
to the flooding of the San Luis Rey River.  

▪ The remaining areas surrounding this site and the site itself would not 
be affected by SLR.  

1B Oceanside Vicinity 
(Camp Pendleton 
SRTTP) 

2 The treatment plant site would not be affected by SLR, but all three of 
the shown wellhead pods would be affected by SLR.  

2A Camp Pendleton 
MCTSSA 

5 This site would not be affected by SLR. 

2B Camp Pendleton 
MCTSSA 

5 This site would not be affected by SLR. 

3 Doheny State Beach 
Expansion 

4 The site itself would not be affected by SLR, but the three wellhead pods 
will be near a low-laying area.  
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Site # Name Score Score Reasoning 

4 Huntington Beach 2 ▪ While the site itself and the wellhead pods would not be affected 
by SLR, the entire surrounding area will be flooded by SLR.  

▪ This would make it very difficult to access the site, and lead to many 
problems on the site.  

5 Long Beach 5 This site would not be affected by SLR. 

6A El Segundo 5 This site and its wellhead pods would not be affected by SLR, despite its 
proximity to the beach.  

6B El Segundo 5 This site would not be affected by SLR, despite its proximity to the 
beach.  

7A Port Hueneme 4 The site and the wellhead pods would be unaffected by SLR, but part of 
the site would become a low-lying area.  

7B Port Hueneme 4 The site would be unaffected by SLR, but part of the site would become 
a low-lying area.  

8 Port Hueneme  

(Offshore 
Desalination) 

5 This site would not be affected by SLR. 

4.3 Overall Scoring and Site Rankings 
The overall scoring of the seawater desalination sites was based on several criteria previously 

mentioned throughout this section, including water supply needs, cost-effectiveness, permitting ease, 

environmental and social justice impact, technology readiness, system integration, and sea level rise 

impact. Overall scoring is summarized in Table 4.11. 
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Table 4.11 Overall Scoring 

Site # Name 
Product 
Water 

(mgd) 
Intake Outfall 

Water 
Supply 
Benefit 

(Score 1-5) 

Permitting 
Ease 

(Score 1-5) 

Total 
Cost 

($/AF) 

Environmental/ 
Social Impacts 

(Score 1-5) 

Technology 
Readiness 

Level 

(Score 1-9) 

System 
Integration 
(Score 1-5) 

Sea Level 
Rise in 

Year 2080 

(Score 1-5) 

1A Oceanside 
Vicinity 
(Oceanside) 

10 Slant Wells 
(9) 

Existing Oceanside 
WWTP Outfall 

3 4 $4,400 3.3 8 3 4 

1B Oceanside 
Vicinity 
(Camp 
Pendleton 
SRTTP) 

10 Slant Wells 
(9) 

Existing Oceanside 
WWTP Outfall 

3 4 $4,500 2.7 8 3 2 

2A Camp 
Pendleton 
MCTSSA 

50 New Ocean 
Intake 

Existing San Onofre 
Power Plant Outfall 

2 1 $5,900 3.7 9 1 5 

2B Camp 
Pendleton 
MCTSSA 

50 New Ocean 
Intake 

New Ocean Outfall 2 1 $6,300 3.7 9 1 5 

3 Doheny State 
Beach 
Expansion 

10 Slant Wells 
(9) 

Existing San Juan 
Creek WW Ocean 
Outfall 

5 4.5 $4,300 3.7 8 4 4 

4 Huntington 
Beach 

20 Slant Wells 
(20) 

Existing AES 
Huntington Beach 
Power Plant Outfall 

1 3.5 $4,200 3.7 8 3 2 

5 Long Beach 20 New Ocean 
Intake 

New Ocean Outfall 4 1 $6,400 4 9 4 5 

6A El Segundo 201 Slant Wells 
(20) 

Existing Hyperion 
WWTP Outfall 

3 4.5 $4,200 3 8 3 5 

6B El Segundo 201 Converted 
Power Intake 

Existing Hyperion 
WWTP Outfall 

3 3.5 $4,000 4.3 9 3 5 

7A Port 
Hueneme 

20 Slant Wells 
(20) 

Existing Oxnard 
WWTP Outfall 

5 5 $4,400 2.3 8 4 4 

7B Port 
Hueneme 

25 New Ocean 
Intake 

Existing Oxnard 
WWTP Outfall 

5 3 $5,900 3.7 9 4 4 

8 Port 
Hueneme 

(Offshore 
Desalination) 

20 N/A N/A 5 4 $4,900 4.7 5 4 5 

1 The 20 mgd production capacity shown for Sites 6A and 6B reflects the initial capacity assumption used during the preliminary MCDA siting evaluation. Following subsequent coordination with NRG 

regarding site availability constraints, the refined planning-level cost estimate for the El Segundo alternative was reduced to 10 mgd. The 20 mgd capacity is retained in certain screening tables for 

consistency with the initial comparative evaluation framework.
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4.3.1 MCDA Methodology 
The MCDA software used by CDM Smith to rank seawater desalination sites can handle criteria scores 

measured in different native units (e.g., 1-5 for Water Supply Benefit, $/AF for Cost-Effectiveness, or 1-9 

for Technology Readiness). The software does this by using a positive or negative utility function that 

establishes the low and high boundary of native score units, aligned to a standard metric from 0.0 to 1.0, 

with 1.0 being the best. Thus, for a criterion that uses a native score from 1-5, a positive utility function 

is used where a native score of 5 would be translated into a metric of 1.0.  All the criteria, except Cost-

Effectiveness, used a positive utility function to convert native scores. For Cost-Effectiveness, the lowest 

$/AF native score is converted to the highest standard metric of 1.0. These standard metrics for the 

criteria can then be weighted and added together to produce an overall metric score from 0.0 to 1.0. 

Those sites with an overall metric score approaching 1.0 will be higher in rank than those sites with a 

metric score closer to 0.0. 

Weights for each criterion were developed with Metropolitan staff and were established based on siting 

criteria report factors, Ocean Plan requirements, standard planning principles, and the desire not to 

weigh cost too greatly. Because the System Integration and Sea Level Rise Impacts were proxy criteria 

for additional costs (which will be estimated in subsequent tasks for this study), they were given lower 

weights than the other criteria so as not to give too much weight to cost-related concerns. 

The weights for each criterion are as follows: 

▬ Water Supply Benefit (20%) 

▬ Permitting Ease (20%) 

▬ Cost Effectiveness of Treatment and Disposal (15%) 

▬ Technology Readiness (15%) 

▬ Environmental and Social Justice Impact (15%) 

▬ System Integration (10%) 

▬ Sea Level Rise Impact (5%) 

4.3.2 Overall Scoring and Site Ranking 
The results of the MCDA for seawater desalination sites are shown in Figure 4.17. The longer the color 

segmented bars, the better the performance. The criteria weights are shown in the legend, indicating 

the maximum metric a given criterion can achieve. For example, Technology Readiness is given a weight 

of 15%, so the maximum a site can receive for that criterion is 0.15 (which would be a TRL = 9). This 

ranking methodology allows decision makers to clearly see trade-offs between alternatives and criteria 

performance. The MCDA results reflect assumptions and weighting factors appropriate for this planning-

level analysis. Additional stakeholder input, refined technical data, environmental studies, and 

regulatory coordination could influence future evaluation outcomes. 
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Figure 4.17 Ranking of Seawater Desalination Sites 

Note: The larger the color bar, the better it scores for the criteria shown. If a bar segment is not shown, then the criteria performance was zero. 
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The results of this ranking analysis indicate that four highest ranked sights are: 

▬ Site 3: Doheny State Beach Expansion of the Planned 5-mgd Plant with Additional Subsurface 

Slant Wells and Use of Existing Wastewater Outfall (10 mgd) 

▬ Site 7A: Port Hueneme with Subsurface Slant Wells and Use of Existing Wastewater Outfall (20 

mgd) 

▬ Site 8: Port Hueneme with Offshore Seabed Pods (20 mgd) 

▬ Site 6B: El Segundo with Existing Power Intake and Use of Existing Wastewater Outfall  

(20 mgd) 

While the offshore technology using seabed pods off the coast of Port Hueneme Ranked #3 and looks 

promising, this is still an emerging technology. As such, it received a TRL score of 5, which signifies it is 

mid-stage in development and would require further piloting and performance validation prior to 

consideration for large-scale deployment. As there are planned efforts for full demonstration of this 

technology in the coming years, it is recommended that Metropolitan revisit this siting analysis if the 

technology meets regulatory and permitting requirements. 

During refinement of the El Segundo alternative, Site 6A was advanced over Site 6B based on updated 

information regarding property availability and intake feasibility. Subsequent coordination indicated 

that the previously considered intake and site footprint would not be available for long-term 

desalination development, limiting the viability of Site 6B. As a result, the project configuration was 

shifted to the alternate Site 6A location. Due to the smaller footprint at this site, the assumed facility 

capacity was reduced from 20 mgd to 10 mgd to maintain a feasible plant layout. 

Among the sites with proven technology, three locations were identified as most suitable for more 

detailed evaluation. These sites form the focus of the remainder of this report: 

▬ Site 3: Doheny State Beach Expansion of the Planned 5-mgd Plant with Additional Subsurface 

Slant Wells and Use of Existing Wastewater Outfall (10 mgd) 

▬ Site 7A: Port Hueneme with Subsurface Slant Wells and Use of Existing Wastewater Outfall (20 

mgd) 

▬ Site 6A: El Segundo with Subsurface Slant Wells and Use of Existing Wastewater Outfall (10 

mgd) 
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5.0 Water Quality and System Integration 

5.1 Water Quality and Blending Considerations 
Since seawater RO desalination removes virtually all of the alkalinity and hardness from the water, 

introducing the RO permeate water into a distribution system and premise plumbing without additional 

chemical conditioning would cause significant corrosion of metal pipes and cement surfaces in the 

system. Hence, re-mineralization of desalinated water or blending with a higher hardness water source 

is necessary with the goal of restoring the alkalinity, pH, and hardness of the water to levels protective 

of the distribution system and premise plumbing material. 

Water Quality & Treatment Solutions Inc. (WQTS) was tasked with conducting a desktop study to 

identify the chemical treatment schemes that could be applied to properly re-mineralize the water at 

each of the three seawater desalination plants. This section includes the specifics and outcome of the 

desktop study. Water quality analyses were conducted using desktop modeling and representative 

assumptions. Site-specific pilot testing, operational studies, and coordination with member agencies 

would be required to confirm these findings during the project development phases. 

The objective of the evaluation was to identify the re-mineralization chemical treatment scheme 

required at each of the three seawater desalination plants to generate treated water quality that is 

compatible with the distribution system material currently served by treated surface water from 

Metropolitan’s surface water treatment plants. In this evaluation, compatibility is defined as having 

water quality conditions that do not cause dissolution or precipitation of chemical constituents in the 

seawater desalination plant service area that are unacceptably different from that caused by the treated 

surface water currently served to that area. 

To achieve the goal of this evaluation, three pieces of information were required. The first piece of 

information required is the quality of the RO permeate water entering the remineralization process. The 

second is the range of re-mineralization strategies to be considered, and the third is the target water 

quality parameters that achieve the compatibility goal as defined in this section. Figure 5.1 presents a 

schematic of the framework of this evaluation that ties the three pieces of information together. The 

subsequent subsections discuss each component in Figure 5.1. 
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PWSC = Pure Water Southern California 

Figure 5.1 Conceptual Schematic of the Evaluation Framework 

While blending could also be used to provide hardness and alkalinity to the water, reducing the chemical 

doses required to reach stable water quality, the higher chemical doses would still be required when 

sufficient blend water is not available. This evaluation therefore focused on a conservative approach, 

confirming the conditions needed to reach product water stability without blending, and also 

considering potential negative impacts that could arise when blending the stabilized desalinated water 

with existing water supplies (including impacts on chloramine stability and lead corrosion).     

At sites with subsurface intakes (e.g., Port Hueneme and Doheny), naturally occurring iron and 

manganese may oxidize and precipitate when exposed to oxygen, creating a fouling risk to downstream 

filtration/RO if unmanaged. Projects with similar intake settings have included pretreatment filtration 

with optional oxidant addition (e.g., sodium hypochlorite) ahead of cartridge filters. Final pretreatment 

selection is site-specific; incorporating flexibility (run-with/without oxidant) allows operators to mitigate 

iron/manganese if present at elevated levels. 

5.1.1 Reverse Osmosis Permeate Water Quality 
The chemical quality of the permeate water from a seawater desalination RO process can vary with 

varying influent water quality to the RO process, membrane material type and age, RO staging design, 

and RO process operation. The Port Hueneme, Doheny, and El Segundo seawater desalination plants are 

expected to employ subsurface slant well intakes (SSI). However, for this analysis, an open-ocean intake 

scenario was also modeled for the El Segundo site to provide a broader understanding of potential 

permeate quality variations and to inform future site-specific design considerations. The type of intake is 

expected to slightly impact the quality of the RO permeate generated by the RO process due to the 

potential impact of subsurface groundwater on the influent water to the plant. While the base case for 

El Segundo assumes SSI, the open intake results are retained for reference and beneficial insight into 

potential influent variability. Based on RO process modeling conducted by CDM Smith, Table 5.1 lists the 

minimum and maximum values of various water quality parameters anticipated in the permeate water 

from a RO seawater desalination plant using either a subsurface intake structure or an open intake 

structure. As expected, the primary constituents in the permeate water are sodium and chloride 

resulting in a Total Dissolved Solids (TDS) concentration ranging from 29 mg/L to 67 mg/L. The remaining 
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constituents of alkalinity, calcium, sulfate, potassium, and fluoride are all present at negligibly low 

levels. Of particular concern in the RO permeate water is bromide (Br–), which is projected to range from 

a low of 0.094 mg/L to a high of 0.220 mg/L in the permeate water.  While the concentration of bromide 

is not relevant to the re-mineralization discussion, it can have a negative effect on the stability of 

chloramine in the distribution system as discussed later in Section 5.1.5.4. 

Table 5.1 Anticipated Minimum and Maximum RO Permeate Water Quality for Seawater Desalination 
Plants with a Subsurface Intake or Open Intake 

Parameter Unit 

Subsurface Intake 

(Port Hueneme & Doheny) 

Open Intake 

(El Segundo) 

Minimum Maximum Minimum Maximum 

TDS mg/L 34 63 29 67 

Temperature deg C 12 20 10 21 

Alkalinity mg/L as CaCO3 0.35 0.9 0.74 0.93 

Calcium mg/L 0.047 0.083 0.045 0.101 

Magnesium mg/L 0.15 0.26 0.14 0.3 

Sodium mg/L 12.4 23.1 10.4 24.4 

Potassium mg/L 0.58 1.1 0.52 1.2 

Barium mg/L 0.0 0.0 0.0 0.0 

Strontium mg/L 0.001 0.002 0.001 0.002 

Sulfate mg/L 0.65 1.2 0.53 1.2 

Chloride mg/L 20 36 16 38 

Fluoride mg/L 0.003 0.005 0.002 0.004 

Bromide mg/L 0.097 0.180 0.094 0.220 

Boron mg/L 0.19 0.44 0.15 0.46 

pH -- 6.3 6.6 6.3 6.6 

5.1.2 Re-mineralization Options 
Three re-mineralization options were considered at each seawater desalination plant and are presented 

in Figure 5.1. They include the following combinations of chemicals: 

▬ CO2, lime (Ca(OH)2), and caustic soda (NaOH) 

▬ CO2, calcium chloride (CaCl2), and NaOH 

▬ CO2, NaOH, and a calcite contactor (which dissolves calcium carbonate (CaCO3) into the water) 

Each of these options has the proper chemicals needed to raise the calcium, alkalinity, and pH of the 

water to meet specific target water quality criteria in the treated water. The analysis presented in the 

next section identifies the individual chemical doses under each option that would be required to meet 

each of the two treated water criteria. The ultimate selection between the three options will depend on 

several factors including economies of scale, capital and operational costs, and possibly other factors. 

5.1.3 Target Treated Water Quality 
The chemical doses under any of the three re-mineralization options can be selected to meet specific 

targets of pH, alkalinity, and calcium concentration. However, there are infinite combinations of these 
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three water quality parameters that are likely to produce desalinated water that is compatible with the 

existing distribution system and home plumbing in each plant’s service area. Therefore, a more defined 

water quality goal is needed. 

Two treated water quality criteria were considered to help identify the target pH, alkalinity, and calcium 

concentrations, which then set the chemical doses required. The first criteria were those recommended 

by the PWSC analysis commissioned by Metropolitan for its PWSC program since that treatment system 

includes 100% RO treatment. (Stantec et al. 2024) In that analysis, the following criteria were 

recommended for the re-mineralized treated water: 

▬ pH = 8.0 ± 0.2 

▬ Alkalinity ≥ 50 mg/L as CaCO3 

▬ Langelier Saturation Index (LSI) > 0 

The above criteria will be referred to herein as the PWSC treated water quality criteria. While the 

criteria did not specifically identify a target calcium concentration, setting the LSI at >0 along with the 

target pH and alkalinity in essence defines a fixed calcium concentration. Assuming a TDS of 150 mg/L 

and a water temperature of 20 °C, the calcium concentration resulting in an LSI >0 at pH 8.0 and 

alkalinity of 50 mg/L as CaCO3 is 48 mg/L. 

The second approach to setting the treated water quality criteria is to select the chemical doses that 

result in pH, alkalinity, and calcium concentrations in the treated water that are equal to the average 

values of these parameters in the treated surface water currently serving the area to be served by the 

three seawater desalination plants.  In the development of this approach, the project team requested 

input from Metropolitan staff on identifying which Metropolitan water treatment plant currently serves 

each of the areas to be served by each of the three seawater desalination plants. Metropolitan staff 

indicated the following: 

▬ The Port Hueneme seawater desalination plant service area is currently served by water from 

the Jensen plant. 

▬ The Doheny seawater desalination plant service area is currently served by water from the 

Diemer plant. 

▬ The El Segundo seawater desalination plant service area is currently served by water from either 

the Jensen plant or the Weymouth plant. 

For the El Segundo plant, since its service area is compatible with both the Jensen plant treated water 

quality and that of the Weymouth plant, selecting either of them satisfies the objective of this analysis.  

For no specific reason, the Jensen plant effluent water quality was used to set the chemical doses for the 

El Segundo seawater desalination plant. 

The next step was to identify the water quality produced by each of the Jensen and Diemer plants, 

which Metropolitan already generates as part of its monthly water quality monitoring and reporting 

program to its member agencies (Metropolitan Table D). Table 5.2 presents the values of the water 

quality parameters monitored by Metropolitan staff in the effluents of the Jensen and Diemer plants 
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between 2005 and 2018. The values listed include the average and the range of 5th percentile to 95th 

percentile for pH, alkalinity, and calcium concentrations in the effluent of each plant, as well as those of 

other general water quality parameters. For the purpose of this analysis, the remineralization chemical 

doses at each seawater desalination plant were set at the values required to achieve the same 

combination of average pH, alkalinity, and calcium values in the effluent of the surface water plant 

currently serving that seawater desalination plant service area. 

Table 5.2 Average and Range (5th-95th Percentile) Values of Water Quality Parameters in the Effluents of 
the Jensen and Diemer Water Treatment Plants (2005-2018) 

Parameter Unit 
Jensen WTP Diemer WTP 

Average Range Average Range 

pH -- 8/3 8.1 – 8.4 8.1 7.9 – 8.3 

Alkalinity mg/L as CaCO3 85 74 – 94 101 71 – 127 

Calcium mg/L 28 22 – 36 55 30 – 76 

TDS mg/L 308 237 – 417 505 310 – 657 

Magnesium mg/L 12 10 – 14 22 13 – 28 

Sodium mg/L 62 42 – 93 84 56 – 104 

Sulfate mg/L 65 44 – 105 186 89 – 261 

Chloride mg/L 71 48 – 94 85 55 – 102 

Bromide mg/L 200 130 – 260 110 42 – 189 

Temperature deg C 19 14 – 24 21 14 – 28 

5.1.4 Supplemental Treated Water Quality Analysis 
When selecting the remineralization chemical doses, the focus is typically on the precipitation of CaCO3 

with the goal of maintaining positive LSI and Calcium Carbonate Precipitation Potential (CCPP) values in 

the treated water. However, the pH and alkalinity values of the treated water also affect the solubility of 

metal oxides commonly present on the surface of home plumbing, specifically copper pipes and lead-

containing surfaces such as old solder or brass fixtures. 

As elemental copper is oxidized by chlorine or oxygen to cuprous ions (Cu+) and cupric ions (Cu2+), it 

forms various oxide precipitates including reddish-brown cuprite (Cu2O(s)), blue-green malachite, 

(Cu2(OH2)CO3(s)), or black tenorite (CuO(s)): 

 2 ( ) 22 2 sCu OH Cu O H O+ −+ → +  (1) 

 ( )
( )

2 2
3 2 32

2 2
S

Cu CO OH Cu OH CO+ − −+ + →  (2) 

 
2

( ) 22 2 2 sCu OH CuO H O+ −+ → +  (3) 

If complete oxidation of copper to Cu2+ is assumed, then the formation of Cu2O(s) shown in Reaction 1 

above would be minimal. The remaining dominant forms are malachite and tenorite. Depending on the 

quality of the water passing through the copper pipes, predominantly pH and alkalinity, malachite and 

tenorite will either precipitate or dissolve in the water. Based on chemical principles, knowing the pH 

and alkalinity of treated water can identify the maximum copper that can be present in the water when 
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it is in equilibrium with either precipitate. The commercially available program WaterPro® was used to 

calculate the maximum copper solubility for each treated water quality in the effluent of each seawater 

desalination plant and then was compared to the maximum copper solubility in the current treated 

surface water serving the distribution system. 

The analysis also quantified the maximum lead solubility based on the precipitation or dissolution of 

lead carbonate cerussite, PbCO3, or of the basic lead carbonate, hydrocerussite, Pb3(CO3)2(OH)2. The 

maximum potential lead concentration is driven by the least soluble lead precipitate. Since cerussite is 

significantly more soluble than hydrocerussite, the latter controls the maximum solubility of lead 

concentration in the water in the presence of oxidants, carbonate, and hydroxide ions. The model 

WaterPro® was used to calculate the maximum lead that can dissolve into the water if in contact 

indefinitely with an infinite quantity of the solid hydrocerussite, Pb3(CO3)2(OH)2(s). This maximum lead 

solubility was calculated in the resulting treated water under each remineralization scenario and then 

compared to the maximum lead solubility in the current treated surface waters produced by 

Metropolitan’s Jensen and Diemer WTPs. 

Finally, the analysis also calculated the Chloride-to-Sulfate Mass Ratio (CSMR) in the product water and 

compared it to that in the current treated surface water served into the system. Some researchers 

believe that a higher CSMR value suggests a higher propensity for lead corrosion in premise plumbing 

(Nguyen et al. 2010). However, it is WQTS’ opinion that the chloride concentration is more relevant than 

the CSMR.  Specifically, WQTS believes that a significant increase in the chloride concentration in water 

exposed to metal pipes with an existing stable corrosion scale may result in a significant increase in the 

release of metals from those pipes into the water. Nonetheless, the CSMR values are calculated for each 

treated water condition evaluated herein. 

5.1.5 Chemical Doses Required to Achieve Target Treated Water Quality 
Calculations of the chemical doses required to achieve a target combination of pH, alkalinity, and 

calcium concentrations were conducted using WQTS’ internal water chemistry model. The model also 

determines the resulting water quality conditions, specifically related to the two CaCO3 precipitation 

indices: LSI, and the CCPP. While both LSI and CCPP are related to the precipitation of CaCO3, they differ 

in their meaning since the LSI is a measure of the degree by which the water is oversaturated or under-

saturated with CaCO3 while the CCPP is a measure of the quantity of CaCO3 that will precipitate (or 

dissolve) if the water is allowed to get reach equilibrium (i.e., given infinite time). As noted in the 

previous section, WaterPro® was used to calculate the maximum copper and lead solubilities under each 

water quality condition. This section presents the outcome of the analysis for each of the three seawater 

desalination plants. 

5.1.5.1 Doheny Seawater Desalination Plant 

The same chemical dose calculations were conducted for the Doheny seawater desalination plant using 

the same approach applied for the Port Hueneme plant. Table 5.3 presents the calculated chemical 

doses required under each of the three re-mineralization options to meet the pH, alkalinity, and LSI 

criteria set for the PWSC effluent along with the resulting treated water quality. Table 5.4 presents the 

same parameters under the goal of meeting the average pH, alkalinity, and calcium content of the 

Diemer WTP effluent, which is currently served into the Doheny plant service area. Since both the 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 118 of 324

194



5.0 │ WATER QUALITY AND SYSTEM INTEGRATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 5-7 

Doheny plant and the Port Hueneme plant would utilize a subsurface intake resulting in the same 

permeate water quality, then the chemical doses required at the two plants are the same and the 

resulting water quality is the same. However, since the Diemer WTP effluent contains a higher average 

concentration of calcium (55 mg/L) compared to that in the Jensen WTP effluent (28 mg/L), the chemical 

doses required to meet the Diemer WTP effluent water quality are significantly higher than those 

required to meet the Jensen WTP effluent water quality. For example, under option 1, the lime dose 

required at the Doheny plant is projected at 102 mg/L (Table 5.4), while that required at the Port 

Hueneme plant was projected at 52 mg/L (Table 5.6). 

Table 5.3 Chemical Doses Required Under the Three Remineralization Options to Meet the PWSC Treated 
Water Quality Criteria at the Doheny Seawater Desalination Plant, and the Resulting Water Quality 
Compared to that Recommended for the PWSC Effluent 

Chemical Unit Option 1 Option 2 Option 3 Goal (PWSC) 

Chemical Doses 

Lime mg/L Ca(OH)2 59 – 65 -- -- -- 

Calcium Chloride mg/L CaCl2 -- 97 – 125 -- -- 

Calcite mg/L CaCO3 -- -- 80 – 87 -- 

Caustic Soda mg/L NaOH 0 59 – 60 0 -- 

Carbon Dioxide mg/L CO2 71 – 78 66 – 67 36 – 40 -- 

Treated Water Quality 

pH -- 8.0 8.0 8.0 8.0 ± 0.2 

Alkalinity mg/L as CaCO3 81 – 88 75 81 – 88 ≥50 

Calcium mg/L 32 – 35 35 – 45 32 – 35 -- 

TDS mg/L 99 – 122 218 – 219 121 – 143 -- 

Temperature deg C 12 – 20 12 – 20 12 – 20 -- 

Sodium mg/L 12 – 23 54 – 65 12 – 23 -- 

Chloride mg/L 20 – 36 98 – 100 20 – 36 -- 

Magnesium mg/L 0.15 – 0.26 0.15 – 0.26 0.15 – 0.26 -- 

Sulfate mg/L 0.65 – 1.2 0.65 – 1.2 0.65 – 1.2 -- 

LSI -- 0.02 – 0.05 0.01 – 0.02 0.01 – 0.04 >0 

CCPP mg/L as CaCO3 0.21 – 0.5 0.08 – 0.17 0.08 – 0.40 -- 

Copper Solubility µg/L (Tenorite) 20 – 37 18 – 32 20 – 37 -- 

Copper Solubility µg /L (Malachite) 38 – 52 36 – 48 38 – 52 -- 

Lead Solubility µg /L (hydrocerussite) 156 – 196 159 – 198 156 – 196 -- 

CSMR mg/mg 30 – 31 82 – 154 30 – 31 -- 

 

It is also noted that the copper and lead solubility values under each re-mineralization option are within 

close proximity of their average values in the Diemer WTP effluent water. In fact, the projected lead 

solubility in the Doheny plant re-mineralized water is lower than that projected in Diemer WTP effluent 

water for all re-mineralization options. The “solubility” values are reported in Table 5.3 and others refer 

to the theoretical maximum dissolved concentration expected under the stated water quality 

conditions. 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 119 of 324

195



5.0 │ WATER QUALITY AND SYSTEM INTEGRATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 5-8 

Finally, Table 5.4 shows that the chloride concentrations in the re-mineralized water under option 2 are 

projected to be higher than that in the Diemer WTP effluent, primarily due to the high CaCl2 dose 

required under that option (152 mg/L). The chloride concentration projected under options 1 and 3 (20 

to 36 mg/L) is significantly lower than that in Diemer effluent (55 to 102 mg/L). However, if the CSMR 

were to be used as an indicator of lead corrosion potential, then the introduction of the re-mineralized 

desalinated water from the Doheny plant will result in a very significant increase in the CSMR value from 

a range of 0.38 to 0.64 mg/mg in Diemer WTP effluent to a range of 30 to 31 mg/mg under re-

mineralization options 1 and 3, and up to a range of 111 to 181 mg/mg under re-mineralization option 2. 

This is caused by the fact that the sulfate concentration in the Diemer WTP effluent is much higher than 

that in the seawater RO desalinated water. 

Table 5.4 Chemical Doses Required Under the Three Remineralization Options to Meet the Diemer Treated 
Water Quality Criteria at the Doheny Seawater Desalination Plant, and the Resulting Water Quality 
Compared to that of the Diemer WTP Effluent Water 

Chemical Unit Option 1 Option 2 Option 3 Diemer WTP 

Chemical Doses 

Lime mg/L Ca(OH)2 102 -- -- -- 

Calcium Chloride mg/L CaCl2 -- 152 -- -- 

Calcite mg/L CaCO3 -- -- 137 -- 

Caustic Soda mg/L NaOH 0 81 0 -- 

Carbon Dioxide mg/L CO2 122 89 62 -- 

Treated Water Quality 

pH -- 8.1 8.1 8.1 7.9 – 8.3 

Alkalinity mg/L as CaCO3 138 101 138 71 – 127 

Calcium mg/L 55 55 55 30 – 76 

TDS mg/L 136 – 165 267 – 295 171 – 200 310 – 657 

Temperature deg C 12 – 20 12 – 20 12 – 20 14 – 28 

Sodium mg/L 12 – 23 69 – 79 12 – 23 56 – 104 

Chloride mg/L 20 – 36 118 – 133 20 – 36 55 – 102 

Magnesium mg/L 0.15 – 0.26 0.15 – 0.26 0.15 – 0.26 13 – 28 

Sulfate mg/L 0.65 – 1.2 0.65 – 1.2 0.65 – 1.2 89 – 261 

LSI -- 0.49 – 0.60 0.31 – 0.42 0.48 – 0.59 0.147 – 0.64 

CCPP mg/L as CaCO3 9.65 – 11.7 4.0 – 5.4 9.2 – 11.3 4.8 (Ave.) 

Copper Solubility µg/L (Tenorite) 27 – 46 20 – 33 27 – 46 18 (Ave.) 

Copper Solubility µg /L (Malachite) 45 – 58 38 – 50 45 – 58 36 (Ave.) 

Lead Solubility µg /L (hydrocerussite) 152 – 192 155 – 194 153 – 192 201 (Ave.) 

CSMR mg/mg 30 – 31 111 – 181 30 – 31 0.38 – 0.64 

5.1.5.2 Port Hueneme Seawater Desalination Plant 

For the Port Hueneme seawater desalination plant, the minimum and maximum values of the permeate 

water quality parameters listed in Table 5.1 for a subsurface intake were used to calculate the chemical 

doses required under each re-mineralization option to achieve the PWSC treated-water goal or to match 

the average pH, alkalinity, and calcium concentrations in the effluent of the Jensen plant. Table 5.5 

presents the results of the analysis for meeting the PWSC treated water goals.   
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Under re-mineralization option 1, a lime dose of 59 to 65 mg/L as Ca(OH)2 is required along with a 

carbon dioxide dose of 71 to 78 mg/L, with no caustic addition required. The range reflects the range of 

permeate water quality. The resulting water quality includes a pH of 8.0, an alkalinity ranging from 81 to 

88 mg/L as CaCO3, and a calcium concentration ranging from 32 to 35 mg/L. The reason the actual 

alkalinity is significantly higher than the target of 50 mg/L as CaCO3 is driven by the fact that the lime 

dose had to be increased to meet the LSI goal while maintaining the pH at 8.0. 

Table 5.5 Chemical Doses Required Under the Three Remineralization Options to Meet the PWSC Treated 
Water Quality Criteria at the Port Hueneme Seawater Desalination Plant, and the Resulting Water Quality 
Compared to that Recommended for the PWSC Effluent 

Chemical Unit 
Remineralization Options 

Goal (PWSC) 
Option 1 Option 2 Option 3 

Chemical Doses 

Lime mg/L Ca(OH)2 59 – 65 -- -- -- 

Calcium Chloride mg/L CaCl2 -- 97 – 125 -- -- 

Calcite mg/L CaCO3 -- -- 80 – 87 -- 

Caustic Soda mg/L NaOH 0 60 0 -- 

Carbon Dioxide mg/L CO2 71 – 78 67 36 – 40 -- 

Treated Water Quality 

pH -- 8.0 8.0 8.0 8.0 ± 0.2 

Alkalinity mg/L as CaCO3 81 – 88 75 81 – 88 ≥50 

Calcium mg/L 32 – 35 35 – 45 32 – 35 -- 

TDS mg/L 99 – 122 218 – 219 121 – 143 -- 

Temperature deg C 12 – 20 12 – 20 12 – 20 -- 

Sodium mg/L 12 – 23 54 – 65 12 – 23 -- 

Chloride mg/L 20 – 36 98 – 100 20 – 36 -- 

Magnesium mg/L 0.15 – 0.26 0.15 – 0.26 0.15 – 0.26 -- 

Sulfate mg/L 0.65 – 1.2 0.65 – 1.2 0.65 – 1.2 -- 

LSI -- 0.02 – 0.05 0.01 – 0.02 0.01 – 0.04 >0 

CCPP mg/L as CaCO3 0.21 – 0.50 0.08 – 0.17 0.08 – 0.4 -- 

Copper Solubility µg/L (Tenorite) 20 – 37 18 – 32 20 – 37 -- 

Copper Solubility µg /L (Malachite) 38 – 52 36 – 48 38 – 52 -- 

Lead Solubility µg /L 
(hydrocerussite) 

156 – 196 159 – 198 156 – 196 -- 

CSMR mg/mg 30 – 31 82 – 154 30 – 31 -- 

 

Under re-mineralization option 2, since lime is substituted with CaCl2 for calcium addition, a high caustic 

dose of 60 mg/L is required coupled with a CaCl2 dose of 97 to 125 mg/L and a CO2 dose of 67 mg/L to 

meet the treated water goals. As shown in the re-mineralization water quality values, the use of CaCl2 

results in a significant increase in the chloride and TDS concentrations compared to those calculated 

under re-mineralization option 1. 

Under re-mineralization option 3, calcium is added to the water by dissolving CaCO3 from a calcite 

granular media contactor. The estimated CaCO3 dose is projected at 80 to 87 mg/L, and is supplemented 
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with a CO2 dose of 36 mg/L to 40 mg/L. No caustic addition is required since the alkalinity target is met 

by the carbonate added with calcite.Table 5.6 presents a similar analysis with the treated water goal of 

matching the average pH (8.3), alkalinity (85 mg/L as CaCO3), and calcium (28 mg/L) in the effluent of 

the Jensen WTP. The chemical doses required under each re-mineralization option evaluated are listed 

first, followed by the resulting water quality parameters compared to the range of values for those 

parameters in the Jensen WTP effluent. It is emphasized that the reference to a “range” implies that 

from the 5th percentile value to the 95th percentile value. 

Under re-mineralization option 1, a lime dose of 52 mg/L as Ca(OH)2 is required along with a carbon 

dioxide dose of 74 mg/L, along with a caustic soda dose of 12 mg/L. Under option 2, the calcium chloride 

dose required is 78 mg/L, while that of caustic soda is 68 mg/L and the CO2 dose is 74 mg/L. Finally, 

under option 3, a CaCO3 dose of 70 mg/L is required combined with a caustic dose of 12 mg/L and a CO2 

dose of 44 mg/L. Any of these combinations is projected to generate water quality with the same 

precipitation potential of CaCO3 as demonstrated by the LSI and CCPP values, as well as the copper and 

lead solubilities compared to those calculated for the Jensen WTP effluent water. However, due to the 

much higher sulfate concentration in the Jensen WTP effluent compared to that in the seawater RO 

desalinated water, the CSMR in the re-mineralized desalinated water is orders of magnitude higher than 

that in the Jensen WTP effluent. However, it is unlikely that lead solubility will increase in the water 

since the chloride concentration in the re-mineralized seawater desalination water is similar to that in 

the Jensen WTP effluent. 

Table 5.6 Chemical Doses Required Under the Three Remineralization Options to Meet the Average Jensen 
Treated Water Quality Criteria at the Port Hueneme Seawater Desalination Plant, and the Resulting Water 
Quality Compared to that of the Jensen WTP Effluent Water 

Chemical Unit Option 1 Option 2 Option 3 Jensen WTP 

Chemical Doses 

Lime mg/L Ca(OH)2 52 -- -- -- 

Calcium Chloride mg/L CaCl2 -- 78 -- -- 

Calcite mg/L CaCO3 -- -- 70 -- 

Caustic Soda mg/L NaOH 12 68 12 -- 

Carbon Dioxide mg/L CO2 74 74 44 -- 

Treated Water Quality 

pH -- 8.3 8.3 8.3 8.1 – 8.4 

Alkalinity mg/L as CaCO3 85 85 85 74 – 94 

Calcium mg/L 28 28 28 22 – 36 

TDS mg/L 98 – 126 179 – 208 116 – 144 237 – 417 

Temperature deg C 12 – 20 12 – 20 12 – 20 14 – 24 

Sodium mg/L 20 – 31 60 – 70 21 – 31 42 – 93 

Chloride mg/L 20 – 36 70 – 86 20 – 36 48 – 94 

Magnesium mg/L 0.15 – 0.26 0.15 – 0.26 0.15 – 0.26 10 – 14 

Sulfate mg/L 0.65 – 1.2 0.65 – 1.2 0.65 – 1.2 44 – 105 

LSI -- 0.21 – 0.31 0.17 – 0.28 0.20 – 0.30 0.11 – 0.36 

CCPP mg/L as CaCO3 1.7 – 2.6 1.4 – 2.3 1.6 – 2.5 1.9 (Ave.) 

Copper Solubility µg/L (Tenorite) 11 – 19 11 – 18 11 – 18 11 (Ave.) 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 122 of 324

198



5.0 │ WATER QUALITY AND SYSTEM INTEGRATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 5-11 

Chemical Unit Option 1 Option 2 Option 3 Jensen WTP 

Copper Solubility µg /L (Malachite) 28 – 37 28 – 37 28 – 38 29 (Ave.) 

Lead Solubility µg /L (hydrocerussite) 157 – 213 158 – 213 157 – 213 214 (Ave.) 

CSMR mg/mg 30 – 31 71 – 107 30 – 31 0.66 – 1.7 

5.1.5.3 El Segundo Seawater Desalination Plant 

For the El Segundo plant, SSI are also anticipated, consistent with the Port Hueneme and Doheny sites. 

Because an earlier phase of this study evaluated an open intake scenario for comparison, both 

subsurface and open intake cases are summarized here. The open intake results provide beneficial 

information that helps illustrate potential variations in RO permeate quality and confirm the robustness 

of the remineralization analysis. The treated water quality goals are the same as those of the Port 

Hueneme plant which are either the PWSC goals or the Jensen WTP effluent pH, alkalinity, and calcium. 

The chemical dose calculations were conducted similar to the two other plants, and because the El 

Segundo subsurface intake would yield permeate quality comparable to Port Hueneme, the required 

chemical doses to achieve the PWSC or Jensen targets are effectively identical to those listed for Port 

Hueneme in Tables 5.3 and 5.4. Results for the open intake scenario are also presented in Table 5.7 for 

meeting the PWSC treated water goals, and in  

Table 5.8 for achieving the average pH, alkalinity, and calcium of the Jensen WTP effluent water. The 

chemical doses required under all re-mineralization options are similar to those anticipated for the Port 

Hueneme plant because they share the same target water quality values, and the resulting treated 

water quality is also similar as that projected from the Port Hueneme plant whether meeting the PWSC 

water quality goals (Table 5.7) or the Jensen WTP effluent water quality ( 

Table 5.8). 

Table 5.7 Chemical Doses Required Under the Three Remineralization Options to Meet the PWSC Treated 
Water Quality Criteria at the El Segundo Seawater Desalination Plant, and the Resulting Water Quality 
Compared to that Recommended for the PWSC Effluent 

Chemical Unit Option 1 Option 2 Option 3 Goal (PWSC) 

Chemical Doses 

Lime mg/L Ca(OH)2 55 – 67 -- -- -- 

Calcium Chloride mg/L CaCl2 -- 97 – 139 -- -- 

Calcite mg/L CaCO3 -- -- 80 – 92 -- 

Caustic Soda mg/L NaOH 0 59 0 -- 

Carbon Dioxide mg/L CO2 66 – 80 66 36 – 42 -- 

Treated Water Quality 

pH -- 8.0 8.0 8.0 8.0 ± 0.2 

Alkalinity mg/L as CaCO3 76 – 91 75 81 – 93 ≥50 

Calcium mg/L 30 – 36 35 – 50 32 – 37 -- 

TDS mg/L 96 – 122 223 – 227 121 – 147 -- 

Temperature deg C 10 – 21 10 – 21 10 – 21 -- 

Sodium mg/L 10 – 24 52 – 66 10 – 24 -- 

Chloride mg/L 16 – 38 100 – 105 16 – 38 -- 
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Chemical Unit Option 1 Option 2 Option 3 Goal (PWSC) 

Magnesium mg/L 0.14 – 0.30 0.14 – 0.30 0.14 – 0.30 -- 

Sulfate mg/L 0.53 – 1.2 0.53 – 1.2 0.53 – 1.2 -- 

LSI -- 0.01 – 0.02 0.02 – 0.03 0.03 – 0.06 >0 

CCPP mg/L as CaCO3 0.10 – 0.19 0.20 – 0.28 0.31 – 0.52 -- 

Copper Solubility µg/L (Tenorite) 18 – 44 17 – 36 19 – 45 -- 

Copper Solubility µg /L (Malachite) 35 – 57 35 – 52 36 – 57 -- 

Lead Solubility µg /L (hydrocerussite) 147 – 202 151 – 203 147 – 201 -- 

CSMR mg/mg 30 – 32 83 – 197 30 – 32 -- 

 

Table 5.8 Chemical Doses Required Under the Three Remineralization Options to Meet the Jensen Treated 
Water Quality Criteria at the El Segundo Seawater Desalination Plant, and the Resulting Water Quality 
Compared to that Recommended for the Jensen WTP Effluent Water 

Chemical Unit Option 1 Option 2 Option 3 Jensen WTP 

Chemical Doses 

Lime mg/L Ca(OH)2 52 -- -- -- 

Calcium Chloride mg/L CaCl2 -- 77 – 78 -- -- 

Calcite mg/L CaCO3 -- -- 70 -- 

Caustic Soda mg/L NaOH 11 67 11 -- 

Carbon Dioxide mg/L CO2 73 – 74 73 – 74 43 -- 

Treated Water Quality 

pH -- 8.3 8.3 8.3 8.1 – 8.4 

Alkalinity mg/L as CaCO3 85 85 85 74 – 94 

Calcium mg/L 28 28 28 22 – 36 

TDS mg/L 92 – 130 174 – 212 110 – 148 237 – 417 

Temperature deg C 10 – 21 10 – 21 10 – 21 14 – 24 

Sodium mg/L 18 – 32 58 – 72 18 – 32 42 – 93 

Chloride mg/L 16 – 38 66 – 88 16 – 38 48 – 94 

Magnesium mg/L 0.14 – 0.30 0.14 – 0.30 0.14 – 0.30 10 – 14 

Sulfate mg/L 0.53 – 1.2 0.53 – 1.2 0.53 – 1.2 44 – 105 

LSI -- 0.18 – 0.32 0.14 – 0.29 0.17 – 0.32 0.11 – 0.36 

CCPP mg/L as CaCO3 1.4 – 2.7 1.1 – 2.4 1.4 – 2.6 1.9 (Ave.) 

Copper Solubility µg/L (Tenorite) 10 – 21 10 – 21 10 – 21 11 (Ave.) 

Copper Solubility µg /L (Malachite) 28 – 40 27 – 40 27 – 40 29 (Ave.) 

Lead Solubility µg /L (hydrocerussite) 149 – 212 149 – 211 149 – 212 214 (Ave.) 

CSMR mg/mg 30 – 32 73 – 124 30 – 32 0.66 – 1.7 

 

5.1.5.4 Chloramine Stability 

The shift from treated surface water to treated desalinated water has its water quality advantages, with 

the main one being the very low organic content, which results in the formation of very low 

concentrations of the two regulated disinfection by-products (DBPs): trihalomethanes (THMs) and 

haloacetic acids (HAAs). As an example, the City of Santa Barbara’s seawater desalination plant produces 

water with a Total Organic Carbon (TOC) concentration between 0.15 and 0.27 mg/L. In addition, such 
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low organic content would greatly reduce the rate of decay of chloramine in the distribution system, 

which in turn would reduce the probability of occurrence of nitrification in the seawater desalination 

plant’s service area. 

However, one water constituent in the desalinated water that may create challenges to Metropolitan is 

bromide. Typical bromide concentrations in seawater range predominantly from 65 to 80 mg/L, which 

may result in permeate bromide concentrations ranging from 0.250 to more than 0.60 mg/L depending 

on several design and operational factors. When chlorine is added to permeate water containing 

bromide, hypochlorous acid, HOCl, reacts rapidly with bromide to form hypobromous acid, HOBr, as 

shown by Reaction 4: 

 HOCl Br HOBr Cl− −+ → +         (4) 

When ammonia is then added downstream to form chloramine, the HOBr formed by reaction 4 reacts 

with the added ammonia to form monobromamine, NH2Br: 

 3 2 2HOBr NH NH Br H O+ → +         (5) 

The formed monobromamine will be part of the total chlorine measurement. However, 

monobromamine is less stable than monochloramine in water and will decay at a higher rate resulting in 

a more rapid decay of total chlorine in the distribution system. 

Figure 5.2 presents the results of bench-scale testing conducted previously by WQTS to evaluate the 

impact of bromide on chloramine decay in water. One water was re-mineralized distilled water, while 

the other was re-mineralized RO-desalinated seawater. Both waters were re-mineralized to an alkalinity 

of 62 mg/L as CaCO3, pH of 8.3, and 26 mg/L of Calcium. Neither water contained detectable TOC 

concentrations. The re-mineralized distilled water contained no detectable bromide, while the re-

mineralized desalinated seawater contained 0.433 mg/L bromide. Both water samples were spiked with 

0.55 mg/L ammonia-nitrogen and 2.5 mg/L chlorine and then monitored for total chlorine concentration 

over 72 hours. 
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Figure 5.2 Impact of Bromide on the Decay of Total Chlorine in Buffered TOC-Free Water 

The results show that the total chlorine concentration was relatively stable in the distilled water over 

the 72-hour period. However, in the desalinated water, total chlorine decayed at a high rate during the 

initial 12 hours before it stabilized for the rest of the contact time. The result was a loss of 

approximately 1 mg/L of total chlorine as a result of the presence of 0.433 mg/L bromide in the water.   

Table 5.9 lists the expected bromide concentration in the permeate water from the three seawater 

desalination plants (Table 5.1) compared to those reported in the effluent of the Jensen and Diemer 

WTPs. If these values are validated, then the shift to desalinated water should not result in a significant 

change in total chlorine decay since the bromide concentrations in the desalinated water are expected 

to be in the same range as those in the surface WTP effluents. 

Table 5.9 Comparison in the Bromide Concentration Between Seawater Desalination Plants Effluents and 
those of the Jensen and Diemer WTPs 

Water Source Bromide, mg/L 

Port Hueneme & Doheny Seawater Desalination Plants 0.097 – 0.180 

El Segundo Seawater Desalination Plant 0.094 – 0.220 

Jensen WTP 0.130 – 0.260 

Diemer WTP 0.042 – 0.189 

 

However, WQTS’ experience, and reported literature, suggest that the bromide concentration in the 

desalinated plant effluents could be higher than those reported in Table 5.9. To increase the confidence 

in the projected bromide concentration, WQTS recommends that a survey of existing seawater 

desalination plants be conducted. In this survey, Metropolitan should avoid measurements made using 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 126 of 324

202



5.0 │ WATER QUALITY AND SYSTEM INTEGRATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 5-15 

chlorinated treated water samples because the bromide analytical methods employed by most 

laboratories under-estimate the bromide concentration in the water in the presence of chlorine. The 

reason is likely due to the conversion of a significant portion of the bromide ion, Br–, to HOBr which may 

not picked up by the bromide analytical method. 

5.1.6 Summary 
This desktop study aimed at estimating the chemical doses required to re-mineralize the RO desalinated 

water at three potential seawater desalination plants in Ventura, Los Angeles, and Orange counties. The 

goal of re-mineralization is to produce treated water that is compatible with the distribution system 

material. 

Starting with baseline RO permeate water quality, two target water quality criteria were evaluated for 

each plant, which are listed in Table 5.10. The first was the pH, alkalinity, and LSI values recommended 

for the effluent of the PWSC plant. These criteria were applied to all three plants. The second was the 

pH, alkalinity, and calcium concentration in the effluent of the surface WTP currently serving the same 

service area of each seawater desalination plant. For the Port Hueneme and El Segundo seawater 

desalination plants, the target conditions were those in the effluent of the Jensen WTP, while those in 

the effluent of the Diemer plant were used for the Doheny seawater desalination plant. It is noted that 

the LSI value under the Jensen and Diemer WTP effluents are not listed because they were not specific 

target water quality values under these scenarios. 

Table 5.10 Water Quality Targets Considered in this Evaluation for Each Seawater Desalination Plant 

Chemical Unit PWSC Targets 
Jensen WTP 

Effluent 
Diemer WTP 

Effluent 

Seawater Desalination Plant All Port Hueneme & El 
Segundo 

Doheny 

pH -- 8.0 ± 0.2 8.3 8.1 

Alkalinity mg/L CaCO3 >50 85 101 

Calcium mg/L -- 28 55 

LSI -- >0 -- -- 

 

Three chemical re-mineralization options were evaluated for each seawater desalination plant. The 

three options were as follows: 

▬ Option 1 – Ca(OH)2 + NaOH + CO2  

▬ Option 2 – CaCl2 + NaOH + CO2   

▬ Option 3 – Calcite (CaCO3) + NaOH + CO2  

Using chemical equilibrium modeling, the chemical doses required to meet the target water quality 

conditions under each re-mineralization option were determined for each seawater desalination plant. 

Table 5.11 lists the chemical doses required to meet the recommended PWSC effluent water quality at 

all three seawater desalination plants. While minor differences between the plants as discussed in the 

body of the report, the values listed in Table 5.11 are reasonably applicable to all three plants. 
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Table 5.11 Chemical Doses Required Under the Three Re-mineralization Options at All Three Seawater 
Desalination Plants to Meet PWSC Treated Water Quality Goals 

Chemical Unit Option 1 Option 2 Option 3 

Lime mg/L Ca(OH)2 55 – 67 -- -- 

Calcium Chloride mg/L CaCl2 -- 97 – 139 -- 

Calcite mg/L CaCO3 -- -- 80 – 92 

Caustic Soda mg/L NaOH 0 60 0 

Carbon Dioxide mg/L CO2 66 – 80 67 36 – 42 

 

If the seawater desalination plants are required to produce water with the same pH, alkalinity, and 

calcium concentration as those present in the waters currently serving their respective service areas, 

then the chemical doses required under each re-mineralization option are listed in Table 5.12. For the 

Port Hueneme and El Segundo seawater desalination plants, the chemical doses are virtually the same 

since their service areas are currently served by the Jensen WTP. For the Doheny seawater desalination 

plant, the chemical doses under each option are higher because its service area is currently served by 

the Diemer WTP which has a higher alkalinity and higher calcium concentrations than those in the 

Jensen WTP effluent. 

Table 5.12 Chemical Doses Required Under the Three Re-mineralization Options at the Three Seawater 
Desalination Plants to Meet Current Treated Water Quality in Their Respective Service Areas 

Chemical Unit Option 1 Option 2 Option 3 

Port Hueneme & El Segundo Seawater Desalination Plants (Jensen WTP Service Area) 

Lime mg/L Ca(OH)2 52 -- -- 

Calcium Chloride mg/L CaCl2 -- 78 -- 

Calcite mg/L CaCO3 -- -- 70 

Caustic Soda mg/L NaOH 12 68 12 

Carbon Dioxide mg/L CO2 74 74 44 

Doheny Seawater Desalination Plant (Diemer WTP Service Area) 

Lime mg/L Ca(OH)2 102 -- -- 

Calcium Chloride mg/L CaCl2 -- 152 -- 

Calcite mg/L CaCO3 -- -- 137 

Caustic Soda mg/L NaOH 0 81 0 

Carbon Dioxide mg/L CO2 122 89 62 

 

The analysis also estimated the CaCO3
- precipitation indices LSI and CCPP, as well as the maximum 

solubilities of lead and copper. Under all re-mineralization conditions, the LSI and CCPP are positive, and 

the lead and copper solubilities are well within the range of values predicted under the current treated 

surface water qualities in the effluents of both the Jensen and Diemer WTPs. 

The lack of sulfate in the desalinated water results in high CSMR values under all re-mineralization 

conditions compared to the CSMR values in the current treated surface water. However, the chloride 

concentration in the re-mineralized waters is within the values measured in the current treated surface 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 128 of 324

204



5.0 │ WATER QUALITY AND SYSTEM INTEGRATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 5-17 

waters with the exception of the quality produced under re-mineralization Option 2 which utilizes CaCl2 

for calcium addition. The resulting chloride concentration in the re-mineralized water under Option 2 is 

projected to be twice that in the re-mineralized waters under Options 1 and 3. However, the chloride 

concentrations projected under Option 2 are still close to those present in the treated surface water 

served by Metropolitan. 

All three candidate sites (Port Hueneme, Doheny, and El Segundo) can be effectively integrated with 

Metropolitan’s system using multiple remineralization approaches, with Option 1 (lime/CO₂/NaOH) and 

Option 3 (calcite/CO₂/NaOH) generally preferred over Option 2 (CaCl₂/NaOH/CO₂) due to lower chloride 

addition and lower CSMR. 

5.1.7 Blending Considerations 
The following are recommended considerations based on the analysis presented herein. 

CSMR – Some researchers have promoted the idea that a CSMR greater than 0.5 is expected to result in 

significant leaching of lead from lead-containing solder in contact with copper pipes (Edwards and 

Triantafyllidou, 2007). The CSMR values in the re-mineralized water are between 30 and 32 with Options 

1 and 3, and greater than 71 with Option 2. If Metropolitan is concerned about the high CSMR values, 

avoiding re-mineralization Option 2 would keep the CSMR below 32, which is still substantially higher 

than the surface water CSMR, but lower than the values with option 2. Maintaining the CSMR value in 

desalinated water at 0.5 requires the addition of high doses of a sulfate salt. Alternatively, CO2 could be 

replaced with sulfuric acid, H2SO4, to increase the concentration of sulfate in the water. 

Bromide – The bromide concentration in the permeate water is projected to be between 0.097 to 0.180 

mg/L in the effluents of the Port Hueneme and Doheny seawater desalination plants, and between 

0.094 and 0.220 mg/L in the effluent of the El Segundo seawater desalination plant. These levels are 

significantly lower than those reported in the literature. Higher bromide in the desalinated water can 

result in a higher rate of decay of total chlorine in the distribution system. Metropolitan can benefit 

from a survey of operating RO seawater desalination plants to gain a better understanding of the actual 

bromide concentration to be expected in the effluent of its seawater desalination plants. However, 

WQTS’ experience suggests that bromide measurements in water containing chlorine underestimates 

the bromide concentration due to possible interference from formed HOBr. If Metropolitan solicits data 

from operating plants, it is important that the samples evaluated be collected from the RO permeate 

water before chlorine addition at those plants. 

5.2 System Integration Considerations 
Based on the results of the ranking analysis and subsequent investigations, the top three potential 

desalination projects recommended for further evaluation are as follows and as presented in Figure 5.3: 

▬ Doheny State Beach Expansion with subsurface slant wells and use of existing wastewater 

outfall (10 mgd) 

▬ Port Hueneme with subsurface slant wells and use of existing wastewater outfall (20 mgd) 

▬ El Segundo with subsurface slant wells and use of existing wastewater outfall (10 mgd) 
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During refinement of the El Segundo alternative, Site 6A was advanced over the previously evaluated 

Site 6B based on updated information regarding property availability and intake feasibility. Subsequent 

coordination indicated that the intake location and overall site footprint previously considered for long-

term desalination development at Site 6B would not be available, limiting its viability. As a result, the 

project configuration was shifted to the alternate Site 6A location. Due to the smaller available footprint 

at Site 6A and associated layout constraints, the assumed facility capacity was reduced from 20 mgd (as 

evaluated during the initial siting screening analysis) to 10 mgd in order to maintain a feasible plant 

layout. 

For consistency, figures and tables in earlier sections that reference a 20-mgd El Segundo configuration 

reflect the initial screening-level evaluation prior to refinement of site constraints. The 10-mgd capacity 

represents the refined planning-level configuration advanced for further evaluation in this study. 

This section identifies potential locations to tie into Metropolitan’s and its member agencies’ 

distribution systems for each site, and considers the imported water demands in each of the three 

areas. A high-level evaluation of system integration is considered for each potential seawater 

desalination plant, including potential treated water pipeline alignments and additional infrastructure, 

where necessary, such as pump stations, break tanks, and hydropneumatic surge tanks (also called a 

surge tank). This strategy is designed to balance the ability of each seawater desalination plant to 

supplement Metropolitan’s regional water supplies, meet the direct demands of coastal member 

agencies through their local treated water distribution systems, and consider options for brine disposal. 

This comprehensive approach supports that the seawater desalination projects would contribute 

effectively to the region’s water supply reliability while addressing environmental and operational 

considerations. Conveyance alignments, pump station configurations, and system integration concepts 

presented are conceptual in nature and were developed solely for planning-level comparison purposes. 
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Figure 5.3 Map of Potential Seawater Desalination Facilities 

5.2.1 Doheny Seawater Desalination Plant 
This section presents an overview of the potential Doheny seawater desalination facility integration of 

treated desalinated water into the MWDOC system. Included is an analysis of imported water demands, 

a description of the project area, a review of the potential tie-in locations, flow and pressure control 

strategies, and potential impacts to existing conveyance and storage infrastructure. Although DPR is 

being considered as a future supply for this area, evaluation of potential co-development with an 

integrated DPR project was beyond the scope of this planning-level analysis; however, such 

opportunities could be explored in subsequent studies to assess potential operational, infrastructure, 

and water supply reliability benefits. 

5.2.1.1 Imported Water Demand 

Product water from the potential expansion to the Doheny seawater desalination facility would serve 

MWDOC’s service area. To determine the estimated minimum water demands that could be offset, CDM 

Smith analyzed historical imported water data for eight retail agencies in the vicinity of the potential 

seawater desalination plant. Historical data was provided by MWDOC (Figure 5.4) from July 2015 

through June 2024. The eight retail agencies included El Toro Water District, Laguna Beach County 
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Water District, Moulton Niguel Water District, City of San Clemente, City of San Juan Capistrano, Santa 

Margarita Water District, South Coast Water District, and Trabuco Canyon Water District. 

 
Figure 5.4 Historical Monthly Imported Water Demand of Municipal Water District of Orange County Retail 
Agencies 

Historically imported water data from MWDOC can be used to predict how much treated desalinated 

water can be sent to the surrounding area to offset the district’s reliance on imported water. This 

analysis revealed that the minimum imported water demand over the past eight years was 27 mgd. 

These results confirm that the potential 15 mgd capacity of an expanded Doheny seawater desalination 

plant could be fully used, even during periods of the system’s lowest demands. This analysis validates 

that the seawater desalination facility could play a crucial role in meeting the water needs of MWDOC, 

enhancing water supply reliability, and reducing dependency on imported water sources. 

To further illustrate the geographic distribution of demand and identify which retail agencies could 

benefit most directly from the potential expanded facility, Figure 5.5 presents a map of the eight retail 

agencies and their corresponding estimated average daily imported water demands. This visual 

highlights the spatial relationship between demand centers and the seawater desalination facility, 

supporting the rationale for its integration into the MWDOC system. 
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Figure 5.5 Estimated Average Imported Water Demands for Municipal Water District of Orange County 
Retail Agencies 

5.2.1.2 System Integration and Storage 

The potential expansion to the Doheny seawater desalination plant would provide an additional 10 mgd 

of production capacity and is located north of the Doheny State Beach Campground. The additional 

wells as shown are currently planned in the day-use area. However, as noted in Figure 5.6, offshore 

drilling is needed to validate paleochannel depths and extents offshore of the new locations as well as 

potential locations from the campground. Figure 5.5 shows the location of four to six potential 

additional wells originating from the day use area. An MPA is located near the project, north of the 

proposed expansion area; however, the site is outside of the MPA boundary and relies on subsurface 

slant wells originating onshore, with no open ocean intake structures or in-water construction proposed 

within the MPA. Based on this planning-level configuration, the MPA would not be directly affected.
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Figure 5.6 Slant Well Intakes for the Potential Expansion to the Doheny Seawater Desalination Facility (Courtesy of Geoscience) 
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There are two options for tie-in locations to pump product water from the seawater desalination facility 

into existing transmission systems. In both integration options, treated water may travel considerable 

distance through existing transmission pipelines to reach end users, potentially resulting in extended 

residence times. To mitigate water quality degradation due to chlorine decay over time, Metropolitan 

proposes to boost chlorine residual at strategic locations within the system. Residual monitoring 

stations and chemical injection points should be evaluated during future studies to maintain appropriate 

disinfection levels throughout the potential system, especially under low-demand or variable-flow 

conditions. 

Tie-in Option 1 to Send Treated Water Northwest 

This option includes two pump stations co-located at the seawater desalination plant, one of which 

would tie-in to the existing Joint Transmission Main (JTM) and the other to the existing Water 

Importation Pipeline (WIP) to allow water to be directed to either pipeline or both pipelines. The 

potential alignments from the seawater desalination facility to the two tie-in points include a total of 

approximately 3,400 LF of new pipe and one trenchless crossing (associated with railroad crossing). Each 

pump station is equipped with five pumps (four duty, one standby) with a capacity of 2.5 mgd per pump. 

Table 5.13 summarizes design criteria for the potential pump stations in Option 1. Additional details of 

the pump stations are described below. 

Table 5.13 Option 1 – Doheny Pump Station Design Criteria 

Pump 
Station 
Name 

Pump Station 
Description 

Pump 
Station 
Design 
Flow 

(mgd) 

Number of 
Pumps 

Length of 
New Piping 

(feet) 

Total Head 

(feet) 

Discharge 
Pressure 

(psi) 

Motor Size 
per Pump 

(hp) 

DH-PS1 Doheny Desal 
Plant to JTM 

10 4 Duty, 1 
Standby at 
2.5 mgd 
each 

1,400 LF of 
new 30-inch 
pipe 

445 183 260 

DH-PS2 Doheny Desal 
Plant to WIP 

10 4 Duty, 1 
Standby at 
2.5 mgd 
each 

1,000 LF of 
new 27-inch 
pipe 

565 235 330 

 

Co-Located Doheny Pump Stations 1 and 2 (DH-PS1 and DH-PS2) 

The potential DH-PS1 would draw from the finished water storage tank of the expanded Doheny 

seawater desalination plant. The pump station is sized to deliver 10 mgd to the JTM at a discharge HGL 

of 445 feet, corresponding to a pressure of 183 psi at an elevation of 20 feet. This discharge HGL is 22 

feet higher than the JTM operating HGL of 420 feet to accommodate pump station and pipeline friction 

losses. Flow would be conveyed through approximately 1,400 feet of new 30-inch pipeline to the JTM 

connection. Depending on JTM hydraulic conditions, flow from DH-PS1 could travel either north or south 

along the JTM, assuming the JTM operates at an HGL of 420 feet or lower. 

The potential DH-PS2 would also draw from the finished water storage tank at the expanded Doheny 

seawater desalination plant. This pump station is sized to deliver 10 mgd to the WIP at a discharge HGL 

of 565 feet, equivalent to a discharge pressure of 235 psi at an elevation of 20 feet. The discharge HGL is 
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22 feet above the WIP operating HGL of 540 feet to allow for pump station and pipeline friction losses. 

Flow would be conveyed through approximately 1,000 feet of new 27-inch pipeline to the WIP 

connection. Flow from DH-PS2 may travel north or south along the WIP depending on system hydraulic 

condition, assuming the WIP operates at an HGL of 565 feet or lower. Southbound flow would extend to, 

but not pass through, the Tri-Cities PRV, as the downstream system operates at a higher HGL. 

The alignments and tie-in locations shown in this evaluation represent alternate routes from the Phase 1 

DODP alignments. For the purposes of this planning-level analysis, it was assumed that the Phase 1 

conveyance alignments and tie-in facilities may not have sufficient hydraulic capacity to accommodate 

an additional 10 mgd of production. Therefore, separate alignments and tie-in configurations to both 

the JTM and WIP were conceptually evaluated to account for adequate capacity for the expanded 

facility. Future planning studies should evaluate the feasibility of constructing new alignments versus 

increasing the capacity of the existing Phase 1 alignments. 

To manage pressure transients, such as power outages during full-speed operation, two 25,000-gallon 

surge tanks would be required for each pump station discharge. The two surge tanks are estimated for 

each pump station. 

Minimum parcel size assumed for this pump station location was determined based on the required 

facilities at the location. Two pump stations, a finished water storage tank that provides suction for both 

pump stations, and four surge tanks (two surge tanks per pump station) would require a parcel of 

approximately 1.6 acres. This parcel size was based on an approximate co-located pump station size of 

180 feet by 90 feet, storage tank diameter of 65 feet, and two surge tank pads sized 45 feet by 50 feet to 

hold two surge tanks each. 

Figure 5.7 illustrates the potential Doheny seawater desalination plant site, potential Option 1 

alignments and tie-in locations, two co-located pump stations, finished water storage tank, and two 

surge tank pads for the four surge tanks. 
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Figure 5.7 Option 1 – Potential Alignments for Doheny Seawater Desalination Facility 

Tie-in Option 2 to Send Treated Water Northeast 

This option would allow the new supply to be conveyed to the JTM, the WIP, and the South County 

Pipeline which is accessed through the WIP pipeline. Three new pump stations would be required, 

including two pump stations co-located at the seawater desalination facility and one new pump station 

near the Tri-Cities Pressure Regulating Station (PRS). 

One new pump station, DH-PS1, at the seawater desalination facility would be the same size and 

capacity as the DH-PS1 pump station described in Tie-in Option 1 and would tie-in to the existing JTM. 

Flow would be delivered to the JTM via 1,400 LF of new 30-inch piping. 

A second new pump station, DH-PS3, at the seawater desalination facility would tie-in to the existing 27-

inch WIP pipeline east of the seawater desalination facility along Doheny Park Road and would deliver 

supply into the WIP via 1,000 LF of new piping. Flow would be conveyed through approximately 24,000 

feet of existing 27-inch WIP pipeline which extends in the southeasterly direction along the coast, then 

that pipe diameter increases to 33-inch and follows Avenida Pico in the northeasterly direction for 

approximately 8,000 feet before increasing a final time to 36-inches for approximately 100 feet to the 

existing Tri-Cities PRS. 
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A flow control valve would be needed on the existing WIP north of the seawater desalination plant tie-in 

to balance desalinated supply flowing southward toward the Tri-Cities PRS with supply flowing 

northward along the WIP. 

At the south end of the WIP, near the Tri-Cities PRS, a new break tank and pump station, DH-PS4, would 

be required. Flow into the break tank would be controlled with a pressure sustaining valve to maintain 

pressure in the WIP. 

The Tri-Cities PRS normally flows from the South County Pipeline, which is higher in pressure, to the WIP 

which is lower in pressure. To convey flow in the opposite direction, or from the WIP into the South 

County Pipeline, the new pump station, DH-PS4, is required near the Tri-Cities PRS. The Tri-Cities PRS is 

located on Avenida Pico about 1,000 feet north of Avenida La Pata. An undeveloped and relatively flat 

area of land on Avenida La Pata, about 1,000 feet north of Avenida Pico was selected as the potential 

site of the new pump station for this exercise. About 2,500 LF of new piping would be needed to 

complete the new pump station and bypass Tri-Cities PRV. 

The potential new alignments from the seawater desalination plant to the two tie-in points include a 

total of approximately 3,400 LF of new pipe and one trenchless crossing (associated with railroad 

crossing) near the new desal facility. Additionally, 2,500 LF of new pipe and no trenchless crossings 

would be needed to build the new pump station DH-PS4 and bypass around the Tri-Cities PRS. Figure 5.8 

shows the Doheny seawater desalination plant site, potential alignments and tie-in locations for Option 

2, and potential locations of pump stations. 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 138 of 324

214



5.0 │ WATER QUALITY AND SYSTEM INTEGRATION 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 5-27 

 
Figure 5.8 Option 2 – Potential Alignments for Doheny State Beach Expansion Seawater Desalination 
Facility 

Each pump station would be equipped with five pumps (four duty, one standby) with a capacity of 2.5 

mgd per pump. Table 5.14 summarizes design criteria for the potential pump stations in Option 2. 

Additional details of the pump stations are described below. 

Co-Located Doheny Pump Stations 1 and 3 (DH-PS1 and DH-PS3) 

The potential DH-PS1 would draw from the finished water storage tank of the expanded Doheny 

seawater desalination plant and discharge into the JTM. The estimated discharge pressure is 183 psi at 

20 feet elevation based on a flow of 10 mgd into the JTM, which operates at a HGL of 420 feet. The flow 

would travel through approximately 1,400 feet of 30-inch pipeline. 
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Table 5.14 Option 2 – Doheny Pump Station Design Criteria 

Pump 
Station 
Name 

Pump 
Station 

Description 

Pump 
Station 
Design 
Flow 

(mgd) 

Number of 
Pumps 

Length of 
New Piping 

(feet) 

Total Head 

(feet) 

Discharge 
Pressure 

(psi) 

Motor Size 

Per Pump 
(hp) 

DH-PS1 Doheny Desal 
Plant to JTM 

10 4 Duty, 1 
Standby at 
2.5 mgd 
each 

1,400 LF of 
new 30-inch 
pipe 

445 183 260 

DH-PS3 Doheny Desal 
Plant to WIP 

10 4 Duty, 1 
Standby at 
2.5 mgd 
each 

1,000 LF of 
new 27-inch 
pipe 

630 264 370 

DH-PS4 Booster PS at 
Tri-Cities PRV 

10 4 Duty, 1 
Standby at 
2.5 mgd 
each 

2,500 LF of 
new 30-inch 
pipe 

905 391 530 

 

The potential DH-PS3 would draw from the finished water storage tank of the expanded Doheny 

seawater desalination plant and discharge into the WIP which operates at an HGL of 540 feet. The pump 

station would fill a ground-level break tank located at the new DH-PS4, which is at a ground elevation of 

270 feet. The inlet to this break tank would have a pressure sustaining valve to maintain a HGL of 540 

feet in the WIP. Discharge pressure of DH-PS3 would be approximately 264 psi at pump station elevation 

20 feet, based on headlosses from 10 mgd of flow through approximately 24,000 LF of the 27-inch WIP 

and 8,000 LF of the 33-inch WIP between the desalination facility and Tri-Cities PRS, and a minimum HGL 

of 540 feet in the WIP. 

To manage pressure transients, such as power outages during full-speed operation, two 25,000-gallon 

surge tanks are estimated to be required for each pump station discharge. 

Minimum parcel sizes assumed for each pump station location were determined based on the required 

facilities at the location. For example, two pump stations with a storage tank and two surge tanks would 

require a parcel of approximately 1.6 acres. A pump station with two surge tanks and a break tank 

would require approximately 0.6 acres. These parcel sizes were based on an approximate pump station 

size of 90 feet by 90 feet, storage tank diameter of 92 feet, and surge tank pad size of 45 feet by 50 feet. 

Figure 5.9 illustrates the potential approach to an expanded Doheny seawater desalination plant site, 

Option 2 alignments and tie-in locations, two co-located pump stations, finished water storage tank, and 

surge tank pad for the two surge tanks. 

Doheny Pump Station 4 (DH-PS4) 

The potential location for the new DH-PS4 is near the existing Tri-Cities PRS. A new 0.5 million-gallon 

(MG) break tank would provide a consistent suction HGL for the new pump station and is sized to 

provide a shutdown time of 30 minutes flowing at 10 mgd, with additional volume included for dead 

volume and freeboard. 
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Figure 5.9 Doheny Pump Station 1, Doheny Pump Station 3, Storage Tank, and Surge Tank Pad Potential 
Locations 

DH-PS4 would draw from a new break tank and discharge into the South County pipeline which runs 

north to south through Santa Margarita Water District. The South County pipeline is conservatively 

estimated to have a maximum elevation of 665 feet and a pressure of 200 psi at the high point, or an 

estimated HGL of 1,150 feet. The estimated HGL of the South County pipeline used for this report is an 

estimate as the actual range of HGL was not available. 

The estimated discharge pressure of DH-PS4 is 391 psi at 270 feet elevation, or 1,173 feet HGL (based on 

1,150 feet estimated HGL of the South County pipeline plus 23 feet in station and pumping losses). This 

station would require two 25,000-gallon surge tanks to 1) maintain a constant HGL and 2) provide surge 

mitigation. 

Figure 5.10 illustrates the potential location for the booster pump station, break tank, and surge tank 

pad near the existing Tri-Cities PRS. 
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Figure 5.10 Doheny Pump Station 4, Break Tank, and Surge Tank Pad Potential Location 

An alternative configuration for DH-PS4 would be to operate the pump station as an inline booster 

station, drawing suction directly from the WIP and discharging into the South County Pipeline. This 

configuration would eliminate the break tank and avoid the inefficiency associated with reducing WIP 

pressure from approximately 540 feet HGL to about 270 feet HGL (a difference of 270 feet, equivalent to 

117 psi pressure loss), followed by repumping into the South County Pipeline. Implementing an inline 

booster configuration would reduce pumping energy requirements, allow for smaller pump sizing at 

DH-PS4, decrease site footprint and capital cost by eliminating the break tank, and eliminate associated 

water age issues. Surge tanks on both the suction and discharge pipelines may need to be larger for an 

inline booster configuration than for a break tank configuration and would be evaluated during 

subsequent design phases. Operation of this configuration would require coordinated use of variable 

frequency drives at DH-PS3 and DH-PS4, along with control logic at the new flow control valve on the 

WIP north of DH-PS3, to maintain appropriate system pressures and flows. 

The primary advantage of the break tank configuration is improved operational simplicity. With a break 

tank, DH-PS4 would operate over a narrower range of suction pressures and would be less susceptible 

to hydraulic transients and control challenges commonly associated with inline booster stations with 

long suction pipelines. Accordingly, for conservative costing and comparative evaluation, the break tank 

configuration for DH-PS4 was assumed in this study. 
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5.2.1.3 Brine Disposal Considerations 

The potential site for the Doheny seawater desalination plant is adjacent to the J.B. Latham Wastewater 

Treatment Plant operated by the South Orange County Wastewater Authority (SOCWA). The wastewater 

facility has a peak flow of 13 mgd and average flow of 6 mgd, discharging secondary treated effluent 

through a 2.2-mile outfall (SJCOO) off Doheny State Beach. It is recommended that this existing outfall 

be utilized for desalination brine disposal, comingling the effluent with the desalination brine, which 

would comply with the Ocean Plan Amendment. 

The existing Waste Discharge requirements for the SJCOO (Order R902022-005) include consideration of 

comingling with brine from a future seawater desalination plant. The outfall currently receives RO 

concentrate from the South Coast Water District Groundwater Recovery Facility and San Juan Capistrano 

Groundwater Treatment Plant, as well as treated effluent from several water reclamation plants beyond 

the J.B. Latham facility. The SJCOO includes multi-port diffusers with 107 separate diffuser ports. Rated 

capacity of the SJCOO is 24 mgd for gravity flow and 80 mgd for pumped flow. The permit references a 

contribution of up to 9.4 mgd from a future Doheny Project, therefore, an amendment to the permit 

may be required for this project depending on the final expanded capacity and future status of SJCOO. 

5.2.2 Port Hueneme Seawater Desalination Plant 
This section presents an approach to integrate the potential Port Hueneme seawater desalination 

facility’s desalinated water into the Calleguas system. Included is an analysis of imported water 

demands, a description of the potential project area and tie-in locations, flow and pressure control 

strategies, and potential impacts to existing conveyance and storage infrastructure. 

5.2.2.1 Imported Water Demand 

Product water from the potential Port Hueneme seawater desalination plant could support the water 

supply needs of Calleguas. To determine the estimated minimum imported water demands that could 

be offset, CDM Smith analyzed historical imported water demand data provided by Calleguas (Figure 

5.11) from December 2015 through February 2024. 
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Figure 5.11 Historical Imported Water Demand of Calleguas Municipal Water District  

Historical imported water data from Calleguas can be used to predict how much treated desalinated 

water can be sent to the surrounding area to offset the District’s reliance on imported water. This 

analysis revealed that the minimum imported water demand over the past eight years was 25 mgd. 

These results indicate that the full 20 mgd of product water that could be provided by the potential Port 

Hueneme seawater desalination plant could likely be fully used, even during periods of the system’s 

lowest demands. This analysis validates that the potential seawater desalination facility could play a 

crucial role in meeting the water needs of Calleguas, enhancing water supply reliability, and reducing 

dependency on imported water sources. 

5.2.2.2 System Integration and Storage 

As identified through discussions with Calleguas, treated desalinated water could be conveyed to the 

Lake Bard Water Filtration Plant (LBWFP) clearwells, from which it could be distributed across the Upper 

and Lower Zones of the Calleguas system. This central distribution strategy maximizes the utility of the 

treated desalinated water supply by allowing delivery to a wide range of retail water providers 

throughout the CWMD distribution system. 

In addition to the primary integration path, two key interconnections (shown in Figure 5.12) provide 

backup conveyance capacity and operational flexibility. The existing LVMWD interconnection, located in 

the Upper Zone, provides an additional pathway for managing supply and demand fluctuations. 

Similarly, the Ventura interconnection, currently at 90 percent design and located in the Lower Zone, 

would enhance system redundancy by allowing supplies to enter the Lower Zone during emergency 

circumstances such as scheduled or unscheduled outages. While this conceptual evaluation recognizes 
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the potential for future coordination to expand operational flexibility, under existing agreements, the 

Ventura interconnection may only be utilized for emergency purposes and not for routine operational 

balancing of supplies.* 

*Use of the Ventura interconnection for non-emergency supply transfers is not permitted under the 

current agreements between Metropolitan, Calleguas, and Ventura. Any expanded operational use 

would require new or modified agreements, the feasibility of which has not been determined. 

 
Figure 5.12 Las Virgenes Municipal Water District and Ventura Interconnections  

Slant well configuration needs to consider the presence of subsea aquifers extending seaward from the 

coast along the entire coastline of the Oxnard Plain. Aquifers consist of the Oxnard and Mugu aquifers 

and have traditionally yielded groundwater supplies inland. However, due to historical inland pumping, 

seawater has been drawn into the aquifers resulting in seawater intrusion. Figure 5.13 shows 

conceptual layout of subsurface intakes using slant wells along with the potential to expand the wellfield 

to the north.
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Figure 5.13 Slant Well Intakes for the Potential Port Hueneme Seawater Desalination Facility (Courtesy of Geoscience) 
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Figure 5.14 shows the potential Port Hueneme seawater desalination plant, potential pipeline 

alignments from the facility to the LBWFP clearwells, and the potential pump stations along the 

potential alignment. The potential alignment from the seawater desalination plant to the LBWFP 

clearwells includes approximately 153,100 linear feet (LF) of new 40-inch pipe, 7,800 LF of existing 66-

inch pipe, and ten trenchless crossings (associated with the crossing of railroads, highways, and major 

intersections along the potential alignment). 

 
Figure 5.14 Port Hueneme Seawater Desalination Facility Potential Alignment  

This approach would require a total of three pump stations. Approximate locations for each of the three 

pump stations are shown in Figure 5.14. Each pump station is assumed to be equipped with five pumps 

(four duty, one standby) with a capacity of 5 mgd per pump. Table 5.15 summarizes the design criteria 

for the assumed pump stations. Pump Station 2 (PH-PS2) is shown about midway along the potential 

alignment of the new 40-inch transmission pipe. This location is flexible from a hydraulic pumping and 

transmission standpoint. Moving Pump Station 2 upstream along the alignment would reduce the size of 

pumps at Pump Station 1, while increasing size of Pump Station 2, and vice versa. 

Each of the three pump stations draws from a suction-side reservoir at the pump station and discharges 
to a downstream reservoir at the end of the transmission line. Operation is relatively straightforward, as 
all pumps can be fixed-speed units controlled to start and stop based on downstream reservoir levels. 
Level setpoints can be staggered to establish lead and lag pump operation. 
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Table 5.15 Port Hueneme Pump Station Design Criteria 

Pump 
Station 
Name 

Pump Station 
Description 

Pump Station 
Design Flow 

(mgd) 

Number 
of Pumps 

Transmission 
Pipe Length 

(feet) 

Total 
Head 

(feet) 

Discharge 
Pressure 

(psi) 

Horsepower 
per Pump 

(hp) 

PH-PS1 Port Hueneme 
Desal Plant to 
PH-PS2 Tank 

20 4 Duty, 1 
Standby at  
5 mgd each 

71,300 LF of new 
40-inch pipe 

408 177 480 

PH-PS2 PH-PS2 Tank to 
PH-PS3 Tank 

20 4 Duty, 1 
Standby at  
5 mgd each 

63,900 LF of new 
40-inch pipe 

335 145 400 

PH-PS3 PH-PS3 Tank to 
LBWFP 
Clearwells 

20 4 Duty, 1 
Standby at  
5 mgd each 

7,800 LF of 
existing 66-inch 
pipe (LPF4) and 
17,900 LF of new 
40-inch pipe, or 
25,700 LF total 

475 206 560 

Port Hueneme Pump Station 1 (PH-PS1) 

The potential Port Hueneme Pump Station 1 (PH-PS1) would draw from the finished water storage tank 

of the potential Port Hueneme seawater desalination plant and discharge to a new ground-level tank 

near ground level (about 290 feet) located at the potential Port Hueneme Pump Station 2 (PH-PS2) site. 

The estimated discharge pressure at PH-PS1 is 177 psi at 0 feet ground elevation assuming a Hazen-

Williams friction factor, C-value, of 110 and 71,300 feet of 40-inch pipeline between PH-PS1 and PH-PS2. 

To mitigate from potentially damaging pressure transients, such as a power outage while operating at 

design capacity, surge tanks would likely be required at the pump station discharge. Because this is a 

potable water system, maintaining positive pressure during a transient event is essential to prevent the 

possibility of drawing in contaminants from outside the pipe. Combination air and vacuum valves and 

vacuum relief valves are standard appurtenances on potable water pipelines and are necessary for air 

release and vacuum protection under normal operating conditions. However, these devices are 

designed to admit air during negative pressure conditions and therefore do not, by themselves, maintain 

positive pressure in the system during a severe transient event. As such, additional surge mitigation 

methods such as hydropneumatic surge tanks or other engineered transient mitigation systems, would 

likely be required to prevent negative pressures and protect water quality. 

A surge tank, along with a power generator, would likely be needed to provide sufficient surge 

mitigation. A preliminary sizing of the surge tank was based on an estimated need to provide 3.5 

minutes of operation at a maximum flow of 20 mgd after pump shutdown or power outage. A detailed 

surge evaluation of the pump station and transmission pipeline would be required to more accurately 

size the surge tank. Assuming the tank requires the same volume of air as water, a total surge tank 

volume of 100,000 gallons was estimated. Two 50,000-gallon surge tanks are recommended under these 

conditions so one can be taken offline for maintenance while the other tank continues to remain in 

service, though it would be providing a reduced level of surge mitigation. Assuming a surge tank 

diameter of 12 feet, each of the 50,000-gallon tanks would have a length of 57 feet. Two 50,000 gallon 

surge tanks are estimated to require a footprint or concrete pad of 50 feet by 70 feet. A more detailed 

surge evaluation would be needed as the design progresses to determine surge mitigation equipment 

and sizing. 
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Minimum parcel sizes for the potential pump stations were determined based on the required facilities 

at each location. For example, a pump station with a storage tank or break tank and two surge tanks 

would require a parcel of approximately 1 acre. This parcel size was based on an approximate pump 

station size of 90 feet by 90 feet, a storage or break tank diameter of 92 feet, and a concrete pad size of 

50 feet by 70 feet for two 50,000 gallon surge tanks. 

Port Hueneme Pump Station 2 (PH-PS2) 

The potential Port Hueneme Pump Station 2 (PH-PS2) would draw from a new 1-million-gallon break 

tank at or near ground level (about 290 feet) to provide a consistent suction-side Hydraulic Grade Line 

(HGL) for the pumps. The pump station would convey water through approximately 63,900 feet of 40-

inch pipeline and discharge into a ground-level tank located at the potential Port Hueneme Pump 

Station 3 (PH-PS3), which would be at a ground elevation of approximately 515 feet. The tank at PH-PS3 

would maintain the hydraulic grade line in the transmission pipe. 

The potential tank would be sized to provide a 30-minute shutdown window at a flow of 20 mgd, with 

added volume allowances for freeboard and dead storage. To prevent water quality degradation due to 

stagnation during periods of reduced operation, the pumps would be cycled periodically to maintain 

adequate turnover (e.g., operating at 4 mgd for 3 hours every 4 days to limit residence time to less than 

4 days). 

Pump station PH-PS2 requires surge tanks to provide surge mitigation due to pump station transients as 

described in the section for PH-PS1. The static discharge-side HGL at the potential PH-PS2 when the 

pump station is off would be 535 feet, or 106 psi at elevation 290 feet. When pumping at 20 mgd, the 

predicted discharge HGL would be 625 feet, or 145 psi at elevation 290 feet. 

Port Hueneme Pump Station 3 (PH-PS3) 

The potential PH-PS3 would be located adjacent to the existing Grandsen pump station and serve as the 

third pump station in series to convey treated desalinated water from Port Hueneme to the Upper Zone 

on the east side of Calleguas’s system. This pump station was previously identified and evaluated in 

detail as part of the 2023 West to East Transmission (WET) Study to convey flow from the lower zones in 

the west to the upper zones in the east using a combination of existing and potential pipelines. 

PH-PS3 would draw from a tank located at or near ground level (approximately 515 feet) and pump 

directly into the existing Las Posas Feeder Unit 4 (LPF4), a 66-inch pipeline owned by Calleguas but not 

currently in use. The suction side tank at PH-PS3 would be sized and function similarly to the tank 

described in the PH-PS2 section. 

From there, a new Sunset Valley pipeline would extend the alignment eastward. This new potential 

pipeline would continue from the terminus of LPF4, extend down Sunset Valley Road, then east along 

Read Road, and ultimately connect to the LBWFP clearwells. From the LBWFP clearwells, treated 

desalinated water can be conveyed as needed throughout the Upper Zone. 

To mitigate against pressure transients associated with pump station startup or power loss, two 50,000-

gallon surge tanks are recommended. These surge tanks would help maintain system pressure and 

protect the infrastructure from hydraulic surges. The static discharge-side HGL at the potential PH-PS3 
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when the pump station is off would be 950 feet, or 188 psi at elevation 515 feet. When pumping at 20 

mgd, the predicted discharge HGL would be 999 feet, or 209 psi at elevation 515 feet. 

5.2.2.3 Brine Disposal Considerations 

The potential site for the Port Hueneme seawater desalination plant is three miles northwest of the 

Oxnard Wastewater Treatment Facility, operated by the City of Oxnard. The wastewater facility is a 

conventional treatment plant with secondary treatment, a peak capacity of 31.7 mgd and average flow 

of approximately 20 mgd. The facility currently supplies a 12.5 mgd advanced water purification facility 

(AWPF), with up to 3.1 mgd of RO concentrate from the AWPF returned to the wastewater treatment 

facility and blended into the ocean outfall. The existing 48-inch diameter outfall discharges 6,000 feet 

offshore. To comply with recommendations of the Ocean Plan Amendment, it is recommended that a 

seawater desalination facility at the Port Hueneme site utilize this existing outfall, comingling with the 

current discharge. With a 20-mgd desalination brine flow added to the existing discharge flows (7.5 mgd 

wastewater effluent and 3.1 mgd of AWPF concentrate), the total flow would remain below the 

permitted capacity of 31.7 mgd. Future plans for expansion of the AWPF would further decrease 

wastewater effluent discharge flows, while increasing the RO concentrate flows. The existing outfall 

includes multiport diffusers with 170 separate diffuser ports, which would comply with the Ocean Plan 

Amendment recommended discharge approach. 

The Calleguas SMP outfall is also located in close proximity to this potential site. However, the California 

Ocean Plan requires desalination project proponents to evaluate opportunities to commingle brine with 

existing wastewater effluent to reduce brine salinity and achieve neutral or positive buoyancy. In 

addition, both the Ocean Plan and the State’s permit streamlining guidance identify commingled 

discharge as the preferred approach for concentrate management. Consistent with these requirements 

and policy preferences, the Oxnard wastewater outfall was selected as the preferred discharge location. 

5.2.3 El Segundo Seawater Desalination Plant 
This section presents an overview of integration of treated desalinated water from the potential El 

Segundo seawater desalination plant into the Metropolitan system. Included is a description of system 

demands, a description of the project area, a review of the potential tie-in location, flow and pressure 

control strategies, and potential impacts to existing conveyance and storage infrastructure. 

5.2.3.1 Potential Seawater Desalination Plant Locations 

Initial planning assumed that the El Segundo Power Plant site would be decommissioned and available 

for redevelopment. However, updated information from the landowner, NRG Energy, revealed that this 

site is still in operation. After exploring the potential to integrate a seawater desalination plant on the 

unused portion of the site, NRG Energy indicated this will not be feasible to consider at this time. 

Turning to other potential sites, West Basin Municipal Water District (WBMWD) previously evaluated 

various locations for a seawater desalination plant at the Scattergood Generating Station and the 

Chevron Refinery. Four of the locations were identified as potential suitable alternative locations for the 

potential El Segundo seawater desalination plant. These potential locations and their approximate lot 

sizes are shown in . 
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Figure 5.15 Potential Locations for Potential El Segundo Seawater Desalination Facility 

 

For the purposes of this study, the Chevron Refinery Site B in Error! Reference source not found.15 was s

elected for further evaluation. The Chevron Refinery Site B corresponds to the refined El Segundo 

configuration identified as Site 6A in previous sections and represents the location advanced for system 

integration, regulatory evaluation, cost and scheduling evaluation, and funding and partnership 

evaluation. The Chevron Refinery Site B was selected based on its lot size, proximity to the potential 

distribution system tie in pipeline alignment, and relative feasibility compared to the other candidate 

parcels. Due to the smaller available land area at the Chevron Refinery Site B compared to the originally 

screened El Segundo site, the assumed plant capacity was reduced from 20 mgd to 10 mgd in order to 

maintain a feasible facility layout.  

Unlike the originally screened El Segundo site, which assumed the existing cooling water intake for the El 

Segundo Power Plant would be available to convert to a raw water open ocean intake, the Chevron 

Refinery Site B in Error! Reference source not found.15 does not have access to existing ocean intake 

infrastructure. As a result, the Chevron Refinery Site B configuration must rely on the construction of 

new subsurface slant wells to supply the seawater desalination facility. 
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Slant well configuration needs to consider subsea aquifers present extending seaward from the coast 

from El Segundo north to Marina Del Rey. Aquifers consist of the 200-ft Sand, 400-ft Gravel, Silverado, 

and Lower San Pedro Formation. These aquifers have traditionally yielded groundwater supplies 

inland. However, due to historical inland pumping, seawater has been drawn into the aquifers from the 

subsea portion of the aquifers to the onshore portion, making it necessary to construct the West Coast 

Barrier Project which is a seawater intrusion barrier located inland. Figure 5.16 shows a conceptual 

layout of subsurface intakes using slant wells.
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Figure 5.16 Slant Well Intakes for the Potential El Segundo Seawater Desalination Facility (Courtesy of Geoscience) 
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5.2.3.2 System Demand 

System integration would rely on Metropolitan’s regional conveyance capacity rather than on individual 

member agency demand. From a pipeline capacity perspective, the West Coast Feeder can 

accommodate 10 mgd, and the Common Pool has sufficient overall system demand to absorb this inflow 

without exceeding hydraulic capacities. Figure 5.17 illustrates Metropolitan feeder alignments in the 

vicinity of the potential El Segundo seawater desalination plant. While capacity appears sufficient, future 

studies should evaluate additional factors including blending requirements, potential effects on water 

age, water quality and corrosion implications, pipeline material compatibility with desalinated water, 

and potential operational impacts on treatment plants or downstream facilities. 

 
Figure 5.17 Metropolitan System Feeder Alignments Surrounding Potential El Segundo Seawater 
Desalination Plant Location 

Metropolitan has confirmed that both the West Coast Feeder and Common Pool can readily 

accommodate an additional flow of 10 mgd, and the Common Pool’s extensive service area provides 

flexibility to manage additional supplies without creating localized constraints. At this level of analysis, 

detailed member agency demand estimates are unnecessary, and Metropolitan’s system has sufficient 

scale to absorb the added supply. Future evaluations would confirm system integration through detailed 

hydraulic modeling and assessment of blending, water quality stability, and operational impacts to 

confirm reliable, long-term incorporation of desalinated water into Metropolitan’s regional network. 

5.2.3.3 System Integration and Storage 

The potential 10-mgd El Segundo seawater desalination plant would integrate with the Metropolitan 

system by delivering treated desalinated water into the existing Metropolitan West Coast Feeder. 
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Figure 5.18 shows the potential El Segundo seawater desalination plant, the potential pipeline 

alignment from the slant wells to the facility, the potential pipeline alignment from the facility to the tie-

in point, and the potential tie-in point to the existing Metropolitan West Coast Feeder. The potential 

alignment from the seawater desalination facility to the tie-in point includes approximately 10,600 LF of 

new 24-inch pipe and five trenchless crossings (associated with the crossing of railroads, highways, and 

major intersections along the potential alignment). 

 
Figure 5.18 Potential El Segundo Seawater Desalination Facility Pipeline Alignments 

This system integration approach requires one 10-mgd pump station. The pump station is equipped with 

five pumps (four duty, one standby) with a capacity of 2.5 mgd per pump. Table 5.16 summarizes design 

criteria for the potential pump station. 

The pump station is sized to deliver 10 mgd to the Metropolitan West Coast Feeder at its maximum 

operating HGL of 660 feet. Variable frequency drives are required to match pump output to the 

desalination facility production rate when delivering flow into the MWD system. Under existing 

conditions, flow in the West Coast Feeder is in the westerly direction; however, depending on turnout 

demands and system HGLs, injection of desalinated water could reduce westerly flow or result in flow 

reversal to the east.  
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Table 5.16 El Segundo Pump Station Design Criteria 

Pump 
Station 
Name 

Pump Station 
Description 

Design 
Flow 

(mgd) 

Number 
of Pumps 

Length of New 
Piping 

(feet) 

Total 
Head 

(feet) 

Discharge 
Pressure 

(psi) 

Motor 
Size per 
Pump 

(hp) 

ES-PS1 El Segundo Desal 
Plant to Tie-in Point 

10 4 Duty, 1 
Standby at 
2.5 mgd 
each 

10,600 LF of 
new 24-inch 
pipe 

720 275 420 

 

El Segundo Pump Station 1 (ES-PS1) 

The potential El Segundo Pump Station 1 (ES-PS1) would draw from the finished water storage tank of 

the new El Segundo seawater desalination plant. The estimated discharge HGL is 720 feet, or a pressure 

of 275 psi at 92 feet elevation based on a flow of 10 mgd into the existing West Coast Feeder, which 

operates at an HGL up to 660 feet. The ground elevation at the potential tie-in to the West Coast Feeder 

is 89 feet. Thus, at an HGL of 660 feet, the pressure at this location is 247 psi. If the El Segundo seawater 

desalination plant and pump station advance to a conceptual design phase, a detailed hydraulic 

evaluation, including surge and transient analysis, would be required to confirm infrastructure 

requirements and verify that no adverse hydraulic impacts occur to Metropolitan’s existing system. 

To manage pressure transients, such as power outages during full-speed operation, two 25,000-gallon 

surge tanks, or a total tank volume of 50,000 gallons, is estimated to be required for this pump station. 

Minimum parcel size assumed for this pump station location was determined based on the required 

facilities at the location. A pump station with a storage tank and two surge tanks would require a parcel 

of approximately 0.6 acres. This parcel size was based on an approximate pump station size of 90 feet by 

90 feet, storage tank diameter of 65 feet, and surge tank pad size of 45 feet by 50 feet. 

Figure 5.19 illustrates the potential El Segundo seawater desalination plant site, ES-PS1 pump station, 

finished water storage tank, and surge tank pad for the two surge tanks. 
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Figure 5.19 Potential El Segundo Seawater Desalination Plant Site Including El Segundo Pump Station 1, 
Storage Tank, and Surge Tank Pad Locations 

5.2.3.4 Brine Disposal Considerations 

The potential site for the El Segundo seawater desalination plant is less than one mile southeast of the 

Hyperion Water Reclamation Plant (Hyperion), operated by the Los Angeles Bureau of Sanitation 

(LASAN). This wastewater facility has a capacity of 450 mgd, average flow of 275 mgd and a rated wet 

weather capacity of 800 mgd. The facility supplies up to 40 mgd of secondary effluent to the WBMWD 

Edward C. Little Water Recycling Facility, with the remaining flow discharged to the Santa Monica Bay, 

using a 5-mile ocean outfall. LASAN is developing a large-scale potable reuse program, PWLA, which 

plans to recycle 210 mgd of the Hyperion effluent through potable reuse. Given the proximity to the 

potential seawater desalination site, it is recommended that the El Segundo seawater desalination plant 

utilize the existing ocean outfall at the Hyperion facility, comingling the 10 mgd of brine with the 

wastewater effluent, which would comply with recommendations of the Ocean Plan Amendment. As 

future wastewater flows are expected to decrease with the implementation of the PWLA project, future 

modifications to the outfall could be required, installing multiport diffusers for enhanced mixing. 

Alternatives to the use of the Hyperion outfall include use of an existing or decommissioned outfall from 

a coastal power station. As an example, the Scattergood Generating Station (Scattergood) is adjacent to 
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the potential seawater desalination site and includes a 1,200-foot offshore discharge currently used for 

up to 380 mgd of cooling water effluent. Scattergood was originally slated for decommissioning; 

however, the Los Angeles Department of Water and Power now plans to modernize Units 1 and 2 as 

part of a facility upgrade. The modernization project includes transitioning away from once-through 

cooling and introducing a rapid-response combined-cycle generation system designed to operate on a 

blend of natural gas and green hydrogen. Similarly, the partially decommissioned El Segundo Power 

Plant, where the seawater desalination plant would be located, includes a 2,100-foot ocean outfall, 

which could potentially be repurposed. There is currently no wastewater flow associated with this 

outfall to comingle with desalination brine. It is not recommended that a seawater desalination plant at 

the El Segundo site utilize existing power plant outfalls due to regulatory issues related to brine 

concentration discharge limits. 
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6.0 Regulatory and Permitting Pathways 

The regulatory evaluation presented herein is based on review of applicable statuses, regulations, and 

publicly available precedent projects. It does not constitute formal agency consultation or regulatory 

determination and is intended solely to inform comparative planning considerations. This section 

discusses the potential regulatory requirements associated with these three sites within the 

Metropolitan service area. Case studies to inform prior regulatory oversight of California desalination 

plants are discussed and include Dana Point, Monterey, Huntington Beach, Carlsbad, and Santa Catalina 

Island. These case studies and the potential MWD sites are depicted in Figure 6.1. 

Although not an explicit regulatory impact, it is worth noting that the DWR has issued more than $123 

million in funds for desalination research, design, and construction, and re-opened the Continuous 

Application Process for the Water Desalination Grant Program in September 2024 for construction and 

expansion of desalination facilities. State funding of desalination as a source of potable supply indicates 

that a broad level of regulatory support exists for desalination, despite the regulatory hurdles discussed 

in this document. 

 
Figure 6.1 Map of Case Study Locations and Potential Desalination Facilities 
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6.1 Regulations Affecting Intake 

6.1.1 Ocean Plan and Water Code Desalination Overview 
The SWRCB adopted the Water Quality Control Plan for Ocean Waters of California (Ocean Plan) in 1972. 

The Ocean Plan is applicable to point source discharges to the ocean. Ocean Plan Chapter III.M 

“Implementation Provisions for Desalination Facilities” applies to desalination facilities using seawater. 

Chapter III.M was adopted by the SWRCB as an amendment to the Ocean Plan in 2015 and is sometimes 

referred to as the “desalination amendment” or “Ocean Plan amendment”. 

California Water Code section 13142.5(b) provides that: 

“For each new or expanded coastal power plant or other industrial installation using seawater for 

cooling, heating, or industrial processing, best available site, design, technology, and mitigation 

measures feasible shall be used to minimize the intake and mortality of all forms of marine life”. 

Seawater desalination project applicants are required to submit a request with supporting 

documentation to the RWQCBs for a Water Code section 13142.5(b) determination (Determination). 

Ocean Plan Chapter III.M.2 provides specific direction to the Regional Water Board for making Water 

Code section 13142.5(b) determinations. The Ocean Plan is implemented through NPDES permits or 

Waste Discharge Requirement (WDR) Orders issued by the applicable Regional Water Board in 

consultation with SWRCB staff. 

Although Ocean Plan Chapter III.M is implemented through the Regional Water Boards, other state 

agencies would be consulted in the process. Per Chapter III.M.2.a.(4): 

“In conducting the Water Code section 13142.5(b) determination, the Regional Water Boards shall 

consult with other state agencies involved in the permitting of that facility, including, but not limited to: 

California Coastal Commission, California State Lands Commission, and California Department of Fish 

and Wildlife. The Regional Water Board shall consider project-specific decisions made by other state 

agencies; however, the Regional Water Board is not limited to project-specific requirements set forth by 

other agencies and may include additional requirements in a Water Code section 13142.5(b) 

determination.” 

This section identifies these agencies and their potential roles in this Ocean Plan specified determination 

process. The “Seawater Desalination Siting and Streamlining Report to Expedite Permitting” (California 

Environmental Protection Agency 2023) provided recommendations on coordinating agencies 

submittals and reviews. 

Ocean Plan Chapter III.M.2.a.(2) specifies how a Regional Water Board is to identify the best available 

feasible site, design, technology, and mitigation measures in an independent iterative manner as part of 

the Determination process as stated below: 

“The Regional Water Board shall first analyze separately as independent considerations a range of 

feasible alternatives for the best available site, the best available design, the best available technology, 

and the best available mitigation measures to minimize intake and mortality of all forms of marine life. 
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Then, the Regional Water Board shall consider all four factors collectively and determine the best 

combination of feasible alternatives to minimize intake and mortality of all forms of marine life.” 

One of the findings of the Report was that “Implementing this section of the Ocean Plan has been 

challenging because project proponents typically have a preferred site in mind when they approach 

Agencies.” To streamline this process, the Report recommended that the State Water Board consider 

amending this provision in the Ocean Plan so that the Regional Water Board would identify the best 

available site first. Then, Agencies and project applicants could consider the best available design and 

technology feasible to minimize intake and mortality of all forms of marine life. 

6.1.2 Entrainment and Impingement 
The Ocean Plan mandates that the owner or operator of a potential seawater desalination facility site 

must evaluate the feasibility of subsurface intakes to minimize the intake and mortality of marine life. 

For this study’s three evaluated sites, subsurface slant wells are the current intake assumption, including 

at El Segundo, given the unavailability of the power plant intake site that was initially considered. 

According to Chapter III.M.2.a.(2), the Regional Water Board, in consultation with the State Water Board 

staff, must require subsurface intakes unless a comparative analysis deems them infeasible. Factors to 

be considered in determining the feasibility of subsurface intakes include geotechnical data, 

hydrogeology, benthic topography, oceanographic conditions, presence of sensitive habitats and 

species, energy use for the entire facility, design constraints, and project life cycle cost. The project life 

cycle cost encompasses planning, design, land acquisition, construction, operations, maintenance, 

mitigation, equipment replacement, disposal over the facility's lifetime, and decommissioning costs. 

Subsurface intakes cannot be deemed economically infeasible solely because subsurface intakes may be 

more expensive than surface intakes. However, if the additional costs or reduced profitability associated 

with subsurface intakes render the seawater desalination facility economically unviable, they may be 

considered infeasible. Subsurface intakes could potentially make a project so expensive that the water is 

unaffordable for disadvantaged communities. 

If subsurface intakes are not feasible, the Regional Water Board may approve a surface water intake 

under the following conditions: 

▬ Surface water intakes must be screened, and the screens must be functional while the facility is 

withdrawing seawater. 

▬ To reduce entrainment, all surface water intakes must be screened with a 1.0 mm or smaller slot 

size screen when the seawater desalination facility is withdrawing seawater. 

▬ An owner or operator may use an alternative method of preventing entrainment, provided it 

results in intake and mortality of eggs, larvae, and juvenile organisms that is less than or 

equivalent to a 1.0 mm slot size screen. The owner or operator must demonstrate the 

effectiveness of the alternative method to the Regional Water Board. 

▬ To minimize impingement, through-screen velocity at the surface water intake may not exceed 

0.5 feet per second. 

If a surface water intake is approved by the Regional Water Board, the owner or operator of a facility 

must submit a report to the Regional Water Board estimating the marine life mortality resulting from 
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the construction and operation of the facility after implementing the required site, design, and 

technology measures. For operational mortality related to intakes, the report must include a detailed 

entrainment study. This study must span at least 12 consecutive months, with sampling designed to 

account for variations in oceanographic or hydrologic conditions, as well as larval abundance and 

diversity, to provide reasonably accurate abundance estimates. Samples must be collected using a mesh 

size no larger than 335 microns, and individuals must be identified to the lowest practicable taxonomical 

level. An Empirical Transport Model (ETM)/Area of Production Forgone (APF) analysis should represent 

the entrained species collected using the 33-micron net. Owners or operators with subsurface intakes 

are not required to conduct an ETM/APF analysis for their intakes and are not required to mitigate 

intake-related operational mortality. 

6.2 Regulations Affecting Treatment and Distribution of 
Finished Water 

6.2.1 State Water Resources Control Board 
Created by the State Legislature in 1967, the five-member State Water Board protects water quality in 

California by setting statewide policy, coordinating and supporting its four Divisions, and reviewing 

petitions that contest Board actions. The Division of Water Quality consists of nine Regional Water 

Boards, which implements the federal Clean Water Act in California. The State Water Resources Control 

Board oversees implementation of the Safe Drinking Water Act through the Division of Drinking Water 

and the allocation of water rights through the Division of Water Rights. The Division of Financial 

Assistance provides loans and grants for clean water and drinking water projects. This section discusses 

the potential regulatory impacts from the Division of Water Rights, Division of Water Quality, and the 

Division of Drinking Water. 

6.2.1.1 Division of Water Rights 

The State Water Board is responsible for reviewing and authorizing water rights in California, which are 

necessary for consumptive uses from enclosed water bodies within the state. The State Water Board 

issues permits for water rights specifying amounts, conditions, and construction timetables for diversion 

and storage. Water rights are generally not required for proposed seawater desalination facilities using 

water from the open ocean but may be a factor for facilities that plan to use water from enclosed or 

semi-enclosed areas, such as bays, estuaries, or saline groundwater. 

6.2.1.2 Division of Water Quality (“Regional Board”) 

The State and Regional Water Boards are jointly responsible for implementing California’s water quality 

requirements, including issuing permits under the Clean Water Act. The Regional Water Boards also 

oversee compliance with Clean Water Act Section 316(b), which mandates that “the location, design, 

construction, and capacity of cooling water intake structures reflect the best technology available for 

minimizing adverse environmental impact.” Under these provisions, extensive monitoring may be 

required to demonstrate that feedwater intakes from facilities do not cause unacceptable ecological 

impacts. 

Each of the state’s nine Regional Water Boards is responsible for water quality permitting within its 

region. Table 6.1 outlines which Regional Water Board has jurisdiction over each of the three potential 
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sites. For coastal seawater desalination facilities, the most common permit required is the Section 401 

Water Quality Certification permit. This permit is necessary when proposing to place fill in a water body, 

and it is issued by the state in conjunction with a Section 404 permit from the U.S. Army Corps of 

Engineers. “Fill” includes intake or outfall pipelines, beach wells, transmission lines, or other similar 

structures. Seawater desalination facilities that involve new intakes or require modification of existing 

outfalls are likely to need a 401 water quality certification. Therefore, construction of new subsurface 

slant well intakes at all three sites would require a 401 water quality certification during construction, 

and outfall modifications would require a 401 water quality certification at all three sites. 

Table 6.1 Regional Water Quality Control Board Jurisdiction 

Seawater Desalination Plant Location Regional Water Quality Control Board 

Doheny State Beach Expansion San Diego 

El Segundo Los Angeles 

Port Hueneme Los Angeles 

 

All three sites would obtain NPDES coverage for brine discharge under the applicable Regional Water 

Board, with intake-related permitting proceeding under the subsurface intake pathway. All three sites 

would discharge the seawater reverse osmosis concentrate (brine) to existing outfalls for discharges that 

would be regulated under the Ocean Plan, which is also enforced by the Regional Water Boards and 

discussed in Section 6.3. 

6.2.1.3 Division of Drinking Water 

The Division of Drinking Water’s (DDW) twenty-six Field Operations Branches are responsible for the 

regulation of public water systems to provide safe water to all Californians. The field offices conduct 

inspections, issue permits, determine compliance with the Safe Drinking Water Act and state 

regulations, and conduct enforcement activities. Table 6.2 shows which DDW Field Office has 

jurisdiction over each of the three potential sites. Traditionally, the Central District (District 16) has had 

jurisdiction over Metropolitan as a whole, however, and it is expected that the Central District would be 

the lead field office in permitting a Metropolitan seawater desalination facility as a new source of 

supply. 

Table 6.2 Division of Drinking Water District Office 

Treatment Plant Location DDW District Office 

Doheny State Beach Expansion District 08 – Santa Ana (located in Orange County) 

El Segundo District 15 – Metropolitan (located in Glendale) 

Port Hueneme District 06 – Santa Barbara (located in Carpinteria) 

Existing Metropolitan Water District WTPs District 16 – Central (located in Glendale) 

 

DDW’s Program Management Branch develops regulations, approves innovative treatment 

technologies, accredits environmental laboratories, maintains water quality databases and websites, 

integrates recycled water with potable water uses, and maintains quality assurance programs. This 

division is located at DDW headquarters in Sacramento; however, staff are located throughout the state. 

The Treatment Technology Unit advises Field Operations staff when new treatment technologies are 
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proposed for a water treatment plant. The Water Treatment Technology Approval Process,16 last 

updated in 2002, must be followed when a technology that is not listed in existing regulations as a Best 

Available Technology (BAT) is proposed. The process includes pilot and/or demonstration studies that 

are reviewed by a statewide Water Treatment Committee. 

Seawater desalination plants on Santa Catalina Island are drinking water treatment plants in Southern 

California that have been operating under DDW permits for many years. The treatment plants’ 

permitting and operation are briefly described here as examples for what an anticipated DDW 

permitting process would entail for a new seawater desalination plant. 

Catalina Island, located off the coast of Los Angeles, relies on ocean water to supplement other water 

sources. Two seawater desalination plants use reverse osmosis. The first plant was built in 1992, and a 

second was added in 2016. The plants’ combined capacity is 0.45 mgd, which provides about 40% of the 

island's drinking water, and most crucially, enables peaking capacity for tourism demand during dry 

summer months. Southern California Edison (SCE) provides power, water, and gas to the island and is 

the DDW permittee for operation of the seawater desalination plants.17 

The DDW permit conditions for these RO plants are similar to those of other DDW permits for surface 

water treatment plants. Main areas of concern for DDW permitting would be ensuring membrane 

integrity of the RO units and ensuring a stable water quality in the distribution system through 

optimized corrosion control. It is also important to note that DDW permits are for operation of the 

completed water treatment plant and therefore are not officially issued until after construction and any 

start-up testing needed to assure that the plant is capable of producing safe and potable water is 

completed and results reviewed by DDW staff. 

6.2.2 California Coastal Commission 
The CCC plays a critical role in regulating the construction and operation of seawater desalination plants 

along the California coastline by reviewing and approving proposed projects, ensuring they comply with 

coastal protection laws, and mitigating potential environmental impacts on marine life and coastal 

ecosystems before a seawater desalination plant can be built. The CCC has the authority to issue Coastal 

Development Permits (CDPs), which are required for any development project within the coastal zone, 

including seawater desalination plants. In jurisdictions with a certified Local Coastal Program (LCP), the 

applicable city or county typically has primary authority to issue CDPs for development located landward 

of the mean high tide (MHT) line, with the CCC retaining appellate authority. The CCC retains direct 

permitting authority for development located seaward of the MHT line, as well as for tidelands, 

submerged lands, and public trust areas. Because seawater desalination projects often include both 

onshore and offshore components, permitting responsibility may involve both the local jurisdiction and 

the CCC. 

The review process includes a thorough assessment of the potential environmental impacts of a 

proposed seawater desalination plant on marine life, water quality, and coastal habitats, considering 

factors like brine discharge and seawater intake. If a seawater desalination plant is approved, the CCC 

 
16 https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/dwdocuments/technologyapprovalprocess.pdf  
17 https://energized.edison.com/stories/new-desalination-plant-comes-to-catalina-island  
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can impose conditions to mitigate negative environmental impacts, such as monitoring requirements 

and specific design modifications. 

While the CCC’s authority encompasses the entire California coastline, the feasibility of specific locations 

is affected by the CCC’s review of site-specific factors and public input. The CCC evaluates the proposed 

location of a seawater desalination plant, considering factors such as shoreline erosion, geological 

stability, and potential impacts on nearby communities, including environmental justice considerations. 

The CCC also holds public hearings to allow community members to provide feedback on proposed 

seawater desalination projects. Due to public opposition of some proposed projects, seawater 

desalination projects now have lengthy stakeholder engagement processes to facilitate community 

support. 

The Coastal Act grants the CCC broad discretionary authority to “protect, conserve, restore, and 

enhance” the state’s coastal resources, and the specific permit conditions for approved projects are 

issued on a case-by-case basis. As such, recent projects are summarized here to serve as case studies for 

the components of successful and unsuccessful projects. 

6.2.2.1 Dana Point (South Orange County) 

In October 2022, the CCC unanimously approved a CDP for the DODP in Dana Point (California Coastal 

Commission 2022). An aerial of the project site with proposed facilities is shown in Figure 6.2. The plant 

will be located between Pacific Coast Highway and Stonehill Drive, next to San Juan Creek and produce 

up to 5 million gallons of drinking water per day. Benefits of the project considered by the CCC include 

new, local, and sustainable water supply, emergency water supplies in case of natural disasters, and 

reduced reliance on imported water. 

The plant will use slant wells to collect ocean water from beneath the seafloor. It will also use solar 

panels and possibly hydrogen fuel cells to offset some of its energy demand. 
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Figure 6.2 Doheny Seawater Desalination Plant (Courtesy of South Coast Water District) 

The project was approved with several special conditions to confirm that it will be consistent with public 

access and recreation, marine and water quality protection, and relevant seismic and coastal hazards 

policies. However, some environmental groups and the Society of Native Nations raised concerns about 

the project's environmental impacts, warning that the plant discharge could harm marine mammals. 

Special conditions for the Doheny Desalination Facility coastal development permit are listed in 

Appendix F. 

6.2.2.2 Monterey (Monterey County) 

The CCC approved a CDP for a seawater desalination plant in Marina, California in an 8-2 vote in 

November 2022 (California Coastal Commission 2022). A rendering of the site is shown in Figure 6.3. The 

plant will be built on a former sand-mining site in Marina, about 15 minutes north of Monterey and 

supply Cal American Water (Cal-Am) customers in the Monterey Peninsula region and the community of 

Castroville. Benefits of the project considered by the CCC include providing a reliable water source for 

the region, protecting the Carmel River ecosystem and improving coastal access. 
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Figure 6.3 Monterey Seawater Desalination Plant 

The project is to be constructed in phases and includes five to seven new slant wells near the Monterey 

Bay shoreline in the city of Marina. The initial phase of the project would produce 4.8 mgd of treated 

water. The full-scale project would produce 6.4 mgd of treated water only if Cal-Am can demonstrate a 

need for the additional water supply and demonstrate that the first phase has been operating in a 

manner that is protective of local groundwater supplies and nearby wetlands. Cal-Am’s proposed GHG 

Emissions Reduction Plan aims to achieve net zero emissions for each year’s operations by using 

renewable energy to the extent possible and to procure and retire Renewable Energy Credits, Carbon 

Offsets, and other similar instruments that are meant to offset emissions and that are acceptable to any 

of the several state-approved carbon registries (i.e., any entity approved by the California Air Resources 

Board to act as an “off-set project registry” under the state’s Cap-and-Trade Program). In addition, the 

project’s design includes other measures to address energy usage such as: designing the piping system 

to limit pressure losses and reduce pumping and energy requirements, for example, by using larger 

diameter pipes with smooth surfaces, limiting pipe length, and reducing the number of fittings and 

valves; and by including variable frequency drives on electrical and treatment equipment to reduce the 

operating speeds to match the pump discharge repressure requirements and reduce energy usage (CDM 

Smith, 2014). 

Concerns raised by the CCC include: 

▬ Environmental impacts: The plant's discharge could pollute waters frequented by marine life. It 

could also have substantial impacts on sensitive habitat areas for threatened and endangered 

species. 

▬ Equity: The plant would benefit wealthier adjacent communities, while Marina would bear the 

industrial burden. One-third of the Marina community is low-income, and many speak little 

English. 
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The CCC approved the plant with several conditions to limit harm to the environment and local 

communities. Special conditions to the Monterey Desalination Facility coastal development permit are 

listed in Appendix F. 

6.2.2.3 Carlsbad (San Diego County) 

In November 2007, the CCC unanimously approved the CDP for Poseidon’s proposal to construct and 

operate a seawater desalination facility in Carlsbad (California Coastal Commission 2007). An overview 

of the seawater desalination plant facility is shown in Figure 6.4. The facility is located at the 

decommissioned Encina Power Plant and is owned and operated by Poseidon Resources (Channelside) 

LLC. The facility withdraws raw water from Agua Hedionda, a coastal estuary, through a modified intake 

pipeline and the facility produces approximately 50 mgd of potable water. The Encina Power Plant was 

in operation when Carlsbad started operation; when Encina closed, Poseidon had to modify the intake. 

The plant’s intake was retrofitted with wedgewire screens to reduce the entrainment and impingement 

of marine life and to conform with the California Ocean Plan. The plant’s outfall system discharges brine 

via the Encina Water Pollution Control Facility’s wastewater outfall. The brine is therefore diluted with 

treated wastewater prior to being released into the ocean to minimize environmental impact. 

 
Figure 6.4 Carlsbad Seawater Desalination Plant (Courtesy of Dudek) 

The facility was originally proposed to co-locate with the Encina Power Plant to utilize some of the 

several hundred million gallons of water the plant pumped daily from Agua Hedionda. However, that 

power plant has since been shut down and a new power plant constructed on the same site no longer 

uses seawater for cooling. Consequently, the CDP was approved based on the seawater desalination 

facility functioning as a standalone operation. The project was approved with several special conditions 

to confirm that it will be consistent with public access and recreation, marine and water quality 
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protection, and relevant seismic and coastal hazards policies. Special conditions in the Carlsbad 

Desalination Facility CDP are listed in Appendix F. 

6.2.2.4 Huntington Beach (Orange County) 

In a decision that came after nearly 25 years of debate, the CCC unanimously rejected Poseidon Water's 

proposed 50-mgd production desalination plant in Huntington Beach in May 2022 on the grounds that 

the potential harms and project risks far outweighed any benefit. Objections to the project included: 

▬ Cost: The water would be expensive to produce, would only benefit private equity firms and 

investors, and would produce the most expensive type of potable water. 

▬ Demand: There was no local demand for the water. 

▬ Environmental impact: The project would harm marine life by drawing in large amounts of 

ocean water through a screened intake, and the project proponent was not able to demonstrate 

to the CCC’s staff that adequate mitigation measures would be implemented. 

▬ Location: The plant would be located along an earthquake fault zone and had risks from seismic 

and tsunami impacts; the project area was at risk of flooding as sea levels rise; and construction 

could disturb an adjacent remediation site. 

6.2.2.5 Case Study Takeaways 

From these case studies, recommendations for a new seawater desalination project undergoing Coastal 

CCC permitting include the following: 

▬ Comprehensive Environmental Assessment: Provide a thorough evaluation of potential 

environmental impacts, particularly on marine life and coastal ecosystems. This should include 

studies on brine discharge effects and seawater intake methods. Marine life impact avoidance 

and mitigation strategies should be identified early in project development, including intake 

technology selection, entrainment and impingement reduction measures, brine discharge 

diffuser design, and adaptive management approaches. 

▬ Community Engagement: Establish a robust stakeholder engagement process to address 

community concerns and gather public input. Public hearings should be an integral part of the 

project planning to build support and transparency. 

▬ Site-Specific Considerations: Evaluate the feasibility of the project location by considering 

factors like shoreline erosion, geological stability, and risks from natural disasters (e.g., 

earthquakes, flooding). Address potential impacts on nearby communities, especially those with 

environmental justice concerns. 

▬ Sustainable Design Features: Incorporate sustainable technologies, such as solar power and 

energy-efficient systems, to minimize the plant’s energy demands and environmental footprint. 

▬ Equitable Benefits Distribution: Confirm that the benefits of the seawater desalination project 

are equitably distributed among communities, particularly addressing the needs of low-income 

or marginalized populations. 
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▬ Long-Term Monitoring and Adaptation: Implement ongoing monitoring requirements to assess 

environmental impacts and be prepared to adapt operations or mitigation strategies as 

necessary to address unforeseen issues. Monitoring programs should be structured to verify the 

effectiveness of marine life mitigation measures and support adaptive management if 

performance objectives are not met. 

▬ Transparent Cost Analysis: Conduct a transparent cost analysis to justify the economic viability 

of the project and confirm it does not disproportionately burden local residents with high water 

costs. 

6.3 Regulations Affecting Outfall 

6.3.1 Ocean Plan Brine Discharge Determination Components 
The first four sections below provide a breakdown of the four principal seawater desalination project 

analysis components of Ocean Plan Chapter III.M (site, design, technology, mitigation) as they pertain to 

brine discharge. Each of these four components are required to be evaluated by a Regional Water Board 

in the Water Code section 13142.5(b) determination process. In this process the Regional Water Board, 

rather than the applicant, determines what is “feasible.” 

The definition of “feasible” in the Ocean Plan is “capable of being accomplished in a successful manner 

within a reasonable period of time, taking into account economic, environmental, social and 

technological factors” (Ocean Plan 2019, Appendix I). This definition of “feasible” is the same as that in 

the CEQA. 

6.3.1.1 Site 

The siting analysis conducted under Task 1.1 (CDM Smith 2024) identified potential locations and system 

configurations for seawater desalination, guided by the Ocean Plan and the Streamlining Report to 

Expedite Permitting. The three highest ranked sites all included use of existing wastewater outfalls for 

brine disposal. As part of the Task 1.1 ranking process, many of the brine discharge related siting items 

required to be analyzed under Ocean Plan Chapter III.M.2.(b) were preliminarily addressed. 

A directly pertinent Ocean Plan siting criterion (III.M.2.(b)(6)) for the regulatory analysis for the three 

recommended sites is whether there is existing discharge infrastructure and available wastewater 

effluent to dilute (blend with) the facility’s brine discharge to reduce salinity impacts. The Task 1.1 siting 

analysis identified the amount of treated effluent and/or reverse osmosis concentrate (ROC) available 

for blending with the desalination brine at the existing wastewater outfalls. 

If an existing outfall needs to be modified to accommodate the brine discharge, the feasibility of 

avoiding sensitive habitats and species when constructing discharge infrastructure must be analyzed. A 

related requirement would be analyzing the direct and indirect impacts of facility construction and 

operation on marine life, individually and in combination with potential anthropogenic effects from 

reasonably foreseeable activities in the area affected by the facility. 
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6.3.1.2 Design 

Under Ocean Plan Chapter III.M.2.(c) the Regional Water Board will require the applicant to look at 

various outfall designs to confirm that mortality of all forms of marine life is minimized to the greatest 

extent possible. Like the siting analysis, many of the Ocean Plan brine discharge design criteria have 

been addressed as part of Task 1.1 given that the top three ranked sites use existing wastewater 

outfalls. 

Items that may require additional analysis or verification for each site’s brine discharge design are: 

▬ Discharge configuration (e.g., diffusers) that minimizes impacts to sensitive habitats and species. 

▬ Outfall design such that the Brine Mixing Zone (BMZ) does not adversely affect sensitive habitat. 

▬ Outfall design such that the discharges do not result in dense, negatively buoyant plumes that 

result in adverse effects due to elevated salinity or hypoxic conditions occurring outside the 

BMZ (no greater than 100 meters from the point of discharge). 

▬ Modeling and/or field studies to demonstrate compliance with brine plume dilution and 

dispersion requirements and calculation of the shear-related mortality. 

▬ Outfall design that minimizes suspension of benthic sediments. 

6.3.1.3 Technology 

Under Ocean Plan Chapter III.M.2.d.(2) there are two primary discharge technologies cited plus an 

alternative discharge category. The top three ranked sites identified under Task 1.1 use existing 

wastewater outfalls that would blend brine with available effluent and/or ROC. These three sites are in 

conformance with the top two preferred Ocean Plan technologies as listed below: 

▬ The preferred technology is to comingle (blend) brine with other wastewater effluent (e.g., 

municipal treated effluent, ROC, power plant thermal effluent). 

▬ Multiport diffusers are the second-best method for disposing of brine, designed to maximize 

dilution, minimize the size of the BMZ, minimize the suspension of benthic sediments, and 

minimize mortality of all forms of marine life. 

▬ Alternative discharge methods that provide a comparable level of protection to marine life 

▬ Flow augmentation (drawing additional seawater through the intake for brine dilution purposes) 

is prohibited unless the additional flow is drawn through a subsurface intake. 

A critical technology requirement for brine outfall discharges is that there be sufficient wastewater 

available for blending, adequate diffuser design or a combination of both to confirm compliance with 

the Ocean Plan Chapter III.M.3.b. receiving water limitation for salinity. The Ocean Plan states: 

“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 feet) horizontally from each discharge point. There is 

no vertical limit to this zone.” 
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An effluent limitation to comply with this receiving water limitation is required to be included in brine 
discharge NPDES permits, calculated based on the following formula: 

Ce = Co + Dm*(2.0 ppt) 
Where:  

Ce = effluent concentration limitation in ppt 
Co = salinity concentration at the completion of initial dilution (i.e., Co = 2.0 ppt + Cs) 
Cs = natural background salinity in ppt (mean monthly) 
Dm = minimum probable initial dilution as parts seawater per part brine discharge 

Initial dilution is determined using a numeric model (e.g., Visual Plumes) and which cannot assume any 

ambient currents (which aid in mixing) per Ocean Plan Chapter III.C.4.d. Model inputs also need to 

address future wastewater availability for blending, for example if it is projected that diversions for 

increased recycled water demands may occur. 

The effluent concentration limitation for salinity in the DODP was determined using the formula 

outlined in Chapter III.M.3.b.(2) of the Ocean Plan and noted above. The natural background salinity, Cs, 

was calculated based on 20 years of historical data collected near the proposed discharge location. 

Using the lowest natural background salinity of 30.4 ppt to provide a conservative approach, the salinity 

effluent concentration limitation was calculated as follows: 

Ce = (2.0 ppt + 30.4 ppt) + 100*(2.0 ppt) = 232.4 ppt 

This confirms that the salinity increase from discharge will not exceed the Ocean Plan’s daily maximum 

limit. The project’s supporting studies confirmed that the expected salinity from the brine discharge 

would be well below this limitation under various RO recovery rates, indicating that the effluent 

concentration will meet the required salinity standard to comply with the receiving water limitation. 

(California Regional Water Quality Control Board, 2022) 

6.3.1.4 Mitigation 

Seawater desalination facilities must identify and mitigate any discharge-related marine life mortality 

that occurs because of exposure to hypersaline and anoxic conditions and shearing stress from turbulent 

mixing. Ocean Plan Chapter III.M.2.e. requires mitigation for all construction- and operation-related 

impacts caused by the seawater desalination facility. Mitigation is defined as “the replacement of all 

forms of marine life or habitat that is lost due to the construction and operation of a desalination facility 

after minimizing intake and mortality of all forms of marine life through best available site, design, and 

technology.” 

Key elements of Chapter III.M.2.e. require the following: 

▬ Marine Life Mortality Report. The report provides an estimate of construction- and operation-

related mortality. The full estimate is a composite of intake (entrainment and impingement) and 

discharge (BMZ and shear-related mortality) impacts. The final mortality calculated in the report 

becomes the required mitigation. 

▬ The applicant can select between two mitigation options: 

▪ Option 1 - Complete a mitigation project. This is generally regulator’s preferred option. 

However, there can be few mitigation projects available in some areas to create the 
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required mitigation credits. Implementation may require having mitigation projects in place 

and meeting performance standards before seawater desalination plants will be allowed to 

be commissioned. Calculation of mitigation ratios (in-kind versus out-of-kind) can be 

complex. 

▪ Option 2 - Fee-based mitigation program. This is potentially a simpler option for mitigating 

impacts. However, the State has not yet identified the proper entity that could receive and 

administer the collected fees. 

For example, the mitigation measure associated with the DODP involves a project addressing the 

increased turbulence/shearing mortality caused by the addition of brine to wastewater. This 

incremental impact is calculated by comparing baseline wastewater flows with commingled wastewater 

and brine flows. To compensate for marine life mortality impacts from the project’s construction and 

operation, the draft Marine Life Mitigation Plan outlines a restoration of 7.45 acres in the South Los 

Cerritos Wetlands, led by the Los Cerritos Wetlands Authority. This includes 5.25 acres of tidal salt 

marsh habitat and 2.2 acres of subtidal habitat (California Regional Water Quality Control Board San 

Diego Region 2022). 

6.3.1.5 Monitoring and Reporting Programs 

Ocean Plan Chapter III.M.4 requires submittal of a Monitoring and Reporting Plan (MRP) to the Regional 

Water Board for approval. Minimum requirements are monitoring for benthic community health, 

aquatic life toxicity, hypoxia, and compliance with the receiving water limitation for salinity. These are 

assumed to be site-specific project requirements that would be incorporated into the existing MRPs of 

the NPDES permits associated with the three recommended sites with wastewater outfalls as identified 

in Task 1.1. 

6.3.1.6 Conditional Water Code Section 13142.5(b) Determination 

Per Ocean Plan Chapter III.M.2.a(5) a Regional Water Board may expressly condition a Water Code 

section 13142.5(b) determination. Proposed changes in the design or operation of a seawater 

desalination project that could increase the intake or mortality of all forms of marine life beyond that in 

an approved Determination could trigger the requirement for a new Determination. 

A potential example of a brine-related triggering change would be a reduction in the volume of 

wastewater available for dilution of brine. Increased indoor water conservation and/or increased 

demand for recycled water could reduce the wastewater flow available for brine blending. 

6.3.1.7 Doheny Desalination Facility NPDES Permit Requirements 

Brine discharge requirements for the 5-mgd production Doheny Desalination Facility are contained in 

the NPDES permit issued by the San Diego Regional Water Board to the SOCWA Order No. R9-2022-0005 

(California Regional Water Quality Control Board San Diego Region, 2022). The Doheny facility includes 

10 mgd of subsurface intake wells and a brine discharge of 5 mgd, blended with available SOCWA 

effluent. Attachment H to the SOCWA permit includes the Water Code section 13124.5(b) determination 

made by the Regional Water Board. 
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Attachment H and other portions of the SOCWA permit, available at https://www.socwa.com/wp-

content/uploads/2022/08/SJCOO_r9_2022_0005.pdf, provide examples of requirements that could be 

imposed on the three seawater desalination projects under consideration.   

6.4 Other Regulatory Considerations 

6.4.1 Greenhouse Gas Emissions 
California’s GHG reduction objectives are mandated in the Global Warming Solutions Act of 2006 

(Assembly Bill [AB] 32), and its successor, Senate Bill (SB) 32. In 2018, Governor Jerry Brown’s Executive 

Order B-55-18 committed California to achieve carbon neutrality by 2045. 

AB 32 mandated the state to reduce its GHG emissions to 1990 levels by 2020. SB 32 strengthened this 

goal, aiming for a 40% reduction below 1990 levels by 2030. To meet these targets, the California Air 

Resources Board (CARB) and the state Office of Planning and Research advise local planning agencies to 

set reduction goals that align with these statewide objectives (CARB 2022; California Governor’s Office 

of Land Use and Climate Innovation 2017). Under CEQA, significance thresholds for GHG emissions are 

established by the applicable lead agency; however, some agencies have applied a screening threshold 

of approximately 10,000 metric tons per year of carbon dioxide equivalent (CO2e) for stationary source 

projects to determine whether a project may result in a cumulatively considerable contribution to GHG 

emissions. Final threshold determination would occur during project-specific environmental review. 

A new seawater desalination facility would need to be constructed and operated in alignment with 

Metropolitan’s 2022 Climate Action Plan (CAP), which has a target goal of reducing GHG emissions by 40 

percent below 1990 levels and reach carbon neutrality by 2045 (Metropolitan 2022). The facility’s 

emissions and electricity usage would be included in the metrics for monitoring progress toward the CAP 

goals for emission reductions. The Metropolitan CAP modeled and included the planned construction 

and operational GHG emissions from the proposed Regional Recycled Water Program (RRWP), renamed 

to Pure Water Southern California (PWSC) in 2022, in the forecast. 

The CARB regulates and monitors the state GHG emissions and is required to develop and update a 

scoping plan (CARB undated) that lays out the strategy for meeting the established goals. The scoping 

plan sets targets at the state level rather than imposing mandates on local agencies. However, language 

from the 2022 scoping plan states that local governments should focus on emission sources and actions 

within their control and set targets that support the overall state goals (CARB 2022). The scoping plan 

impacts construction and operation of a new seawater desalination facility in the following ways: 

▬ Energy Efficiency Requirements: Seawater desalination facilities must implement high-

efficiency technologies, such as ERDs and variable-speed pumps, to minimize energy 

consumption during operations. Additionally, plant designs and piping layouts must be 

optimized to reduce pressure losses and pumping requirements. 

▬ Renewable Energy Integration: Seawater desalination facilities are encouraged to power 

operations using renewable energy sources, such as solar or wind, to reduce dependence on 

carbon-intensive electricity. Partnership with utility providers may be required to procure 

renewable energy or develop on-site energy generation solutions. 
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▬ GHG Emissions Monitoring and Reporting: Seawater desalination facilities must quantify and 

report GHG emissions associated with both construction and operational phases as part of the 

permitting and environmental review process. This includes emissions from fuel consumption 

during construction and long-term operational electricity usage. 

▬ Mitigation and Carbon Offset Measures: Seawater desalination projects may need to 

incorporate GHG mitigation measures, such as carbon offset programs or investment in energy 

efficiency improvements. Measures to reduce construction emissions could involve cleaner 

construction equipment, the use of low-carbon materials, and optimized construction 

schedules. 

6.4.2 CEQA 
Under CEQA, a seawater desalination plant would likely require a full EIR, due to the potential for 

significant impacts on marine life, water quality, coastal ecosystems, and energy consumption 

associated with its construction and operation. In addition to the energy usage, public input, marine life 

impacts, and coastal impacts that would be evaluated as part of the other regulatory mechanisms 

discussed in this memorandum, the CEQA process would include analyses of noise and visual impacts. 

All impacts that are considered significant would require feasible mitigation measures. 

6.4.3 Federal Requirements 
Under the NEPA, the federal counterpart to CEQA, additional environmental review would be required 

at the Port Hueneme site because of its location on a military base, and the likelihood of multiple federal 

approvals. The federal lead agency under NEPA would be determined based on the specific federal 

nexus for the project, including land use authorization, funding, or required federal permits. While the 

U.S. Navy may have a role due to land ownership and operational control at the naval base, it would not 

automatically serve as the NEPA lead agency unless it is the primary federal decision maker for the 

proposed action. Other federal agencies with permitting or approval authority could also serve as lead 

or cooperating agencies, depending on the project structure. The ongoing Extraction Barrier and 

Brackish Water (EBB) Project at Point Mugu, for example, received a Mitigated Negative Declaration 

under CEQA but is undergoing a full Environmental Assessment under NEPA.  

In addition, the Port Hueneme’s location on a U.S. Naval base would necessitate cooperative 

agreements and Memorandum of Understanding for a real estate agreement to allow installation of the 

wells and treatment plant. For the ongoing EBB Project, it has taken several years to develop the real 

estate action needed to allow contracting to proceed for drilling monitoring wells. 

6.4.4 Mitigation Challenges 
Under Ocean Plan Chapter III.M, even projects that adopt preferred technologies such as subsurface 

intakes, brine blending through existing wastewater outfalls, and well-designed diffusers still face 

substantial mitigation obligations related to construction and operation. For example, at Doheny, 

despite using subsurface slant wells and brine commingling, regulators required significant habitat 

restoration to offset shear-related and brine-zone impacts, including multi-acre tidal marsh and subtidal 

restoration, as well as long-term monitoring. These mitigation requirements can be technically complex, 

require identification of suitable restoration sites, and involve multi-agency coordination extending well 

beyond plant construction. Similarly, the Carlsbad Desalination Plant was required to implement 
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extensive marine life mitigation, including long-term wetland restoration and ongoing monitoring 

commitments, which added substantial cost and schedule considerations to the project. Site-specific 

factors drive the scale and cost of mitigation. Port Hueneme may require broader marine life mortality 

accounting and additional federal coordination under NEPA and Navy real estate agreements, which 

would increase mitigation scope. El Segundo, the current subsurface slant well intake assumption avoids 

intake entrainment and impingement mitigation requirements that would have applied to an open 

intake, shifting the focus to discharge-related and construction-related mitigation. Overall, technology 

choices can reduce environmental impacts but do not eliminate the need for costly, multi-year 

mitigation and monitoring commitments. 

6.4.5 State Lands Commission 
In addition to the permits described above, any seawater desalination project that involves use of 

sovereign lands, including offshore intake or outfall pipelines, subsurface intake wells extending beneath 

tidelands, or marine discharge infrastructure, would require authorization from the California State 

Lands Commission. While this authorization is issued in the form of a lease rather than a permit, it 

represents a critical approval that must be secured prior to construction and operation. The California 

State Lands Commission has jurisdiction over public trust lands, including submerged lands and 

tidelands, and evaluates proposed projects for consistency with the Public Trust Doctrine. The lease 

approval process includes environmental review, coordination with other responsible agencies, and 

California State Lands Commission action at a public hearing. As such, obtaining a State Lands 

Commission lease would be an essential component of the regulatory pathway for any project involving 

offshore or coastal infrastructure. 

6.5 Site-Specific Permitting Considerations 
This section compares how Ocean Plan intake provisions, CDP considerations, and brine-discharge 

permitting may differentially affect the three ranked sites. Predicted permitting and delivery timelines 

for each site are provided in Section 7. Actual permitting pathways, timelines, and requirements would 

depend on future project-specific applications, agency consultations, environmental documentation, 

and evolving regulatory conditions. 

Permitting remains one of the highest-risk elements for seawater desalination projects in California. 

Although estimated timelines are presented in Section 7 for comparative planning purposes, actual 

durations could extend beyond those assumed due to agency findings, public opposition, administrative 

appeals, litigation under CEQA or the Coastal Act, or evolving regulatory interpretations. Decisions by 

the CCC, RWQCBs, federal agencies under NEPA, and other permitting authorities are discretionary and 

may impose additional study requirements, mitigation measures, or design modifications that affect 

schedule and cost. As demonstrated by prior projects in California, permitting timelines can be 

materially influenced by stakeholder engagement outcomes and legal challenges. 

6.5.1 Doheny Seawater Desalination Plant 
Doheny uses subsurface slant wells, so Ocean Plan intake regulations are likely to have less significant 

impact than for a surface intake. Similar to the CCC’s CDP for the Doheny Desalination Plant, the 

expansion must account for proximity to a state beach and potential effects on public access and 

recreation, and—like the other sites—address tsunami/flooding vulnerability and CEQA sensitivities for 
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archaeological and/or tribal cultural resources during excavation. For brine discharge, the project would 

commingle concentrate with wastewater via an existing outfall, with brine representing approximately 

40% of the total discharge; brine discharge requirements for the existing 5-mgd Doheny facility are 

already included in the SOCWA NPDES permit, so the Metropolitan expansion would likely need fewer 

new and/or less complex refinements of prior studies than new discharges at Port Hueneme or El 

Segundo. The SOCWA NPDES permit recognizes a minimum probable initial dilution of 162:1 (currently 

permitted at 100:1), indicating additional dilution credit is likely available if needed; based on these 

factors, the regulatory burden for brine discharge appears lowest at Doheny. 

6.5.2 Port Hueneme Seawater Desalination Plant 
Port Hueneme would utilize subsurface slant wells, so Ocean Plan intake regulations are likely to have a 

less significant impact compared to an open intake, since subsurface intakes reduce entrainment and 

impingement by drawing water from beneath the seafloor. All three sites are near the coast and 

therefore vulnerable to tsunamis and flooding, and excavation may raise CEQA concerns regarding 

archaeological and/or tribal cultural resources. For brine discharge, the Ocean Plan’s preferred 

technology is to commingle brine with wastewater using existing outfall infrastructure; Oxnard has an 

existing wastewater outfall with treated effluent and/or reuse ROC for commingling, and brine would 

represent approximately 30% of the total discharge. Compared to Doheny, which is an expansion of an 

already permitted approach, permitting a new brine discharge at Port Hueneme would likely require 

new raw water modeling, diffuser design analysis, and marine life impact studies to demonstrate 

compliance with Ocean Plan requirements. 

6.5.3 El Segundo Seawater Desalination Plant 
The El Segundo site is considered with subsurface slant wells, which the Ocean Plan highly favors for 

minimizing intake and mortality of marine life and which generally impose a less significant intake-

related regulatory burden than a surface intake. Given the urban surroundings, this site may face 

challenges concerning nearby disadvantaged communities and should confirm that project benefits are 

equitably distributed and that the industrial burden does not disproportionately impact these 

populations. Like the other coastal sites, El Segundo is vulnerable to tsunamis and flooding, and 

excavation activities may raise CEQA concerns regarding archaeological and/or tribal cultural resources. 

For brine management, the Ocean Plan’s preferred approach of commingling with existing wastewater 

using existing outfall infrastructure would apply here, with brine representing approximately 25% of the 

total discharge. 
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7.0 Cost Evaluation and Scheduling 

This section presents planning-level capital cost and schedule estimates developed to support 

comparative screening of alternatives. Estimates are conceptual and subject to significant refinement as 

project definition advances. Using the preliminary siting and technical studies completed under this 

effort, CDM Smith prepared a cost evaluation and scheduling assessment to support a more detailed 

comparison of the candidate seawater desalination sites. This section presents planning-level capital 

cost estimates for the top three ranked sites, including major components such as seawater intakes, 

desalination treatment facilities, concentrate disposal, land acquisition where applicable, conveyance, 

and system integration. In addition, a high-level set of parametric cost factors applicable to all sites 

evaluated in the siting analysis is summarized. A corresponding planning-level project schedule was also 

developed, accounting for site-specific characteristics such as intake type, treatment plant 

configuration, conveyance infrastructure, pumping stations, and overall system integration 

requirements. 

7.1 Basis of Estimate 
An OPCC has been developed for each of the top-ranked sites, considering site requirements, 

production capacities, intake and outfall types, and system integration design. The OPCC represents a 

planning-level estimate of anticipated capital construction costs based on the current conceptual 

understanding of each alternative. The OPCC provides an AACE Class 5 accuracy range based on the 

maturity level of each site's engineering definitions. According to the current definitions, the Class 5 

OPCC corresponds to a level accuracy range of -50% to +100%. A Class 5 estimate is early in the project 

definition and is used for purposes such as initial concept screening. A Class 5 estimate is typically 

prepared using parametric models, treatment capacity factors, analogous information and/or judgment. 

As a Class 5 estimate developed for concept screening, the OPCC should not be used for budgeting, 

funding authorization, or procurement purposes. To develop the OPCC, several assumptions have been 

made—some general and applicable to all sites, and others specific to each site. These assumptions are 

based on CDM Smith’s experience with similar projects and the unique characteristics of each site. 

The following sections outline the general and specific assumptions considered for each location. 

7.1.1 General 
The general assumptions applicable to all sites include: 

▬ Treatment Plant 

▪ Capacity based on the information provided in Section 4. 

▪ Efficiency (recovery): 50% considering the production flow divided by the inlet (raw 

seawater) flow. 

▬ Slant Wells 

▪ Capacity: 1,500 - 2,000 gallons per minute per individual well. Total number of wells based 

on the information provided in Section 4. 
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▪ Cost: Based on budgetary quotations. However, due to significant volatility in this type of 

work, CDM Smith cannot precisely determine where costs will stabilize. Therefore, a cost 

range is provided in the OPCCs. The cost per slant well is estimated to range between 

$3,800,000 and $10,000,000, where the low and high end represents low and high steel 

cost, as well as favorable and unfavorable geotechnical conditions, respectively. Recent 

information indicates that the cost per well is approximately $7.7 million ($6.6 million for 

excavation and $1.1 million for well casing and screen materials). Nevertheless, for the 

purposes of this study, a unit cost range encompassing this value has been used to provide a 

conservative estimate appropriate for the concept screening level of this analysis. 

▬ System Integration: conveyance system characteristics based on the information provided in 

Section 5. 

To estimate the cost of each site component, high-level (conceptual) definitions were developed based 

on site characteristics, capacities, and specific factors (e.g., site location and elevation, site preparation, 

intake type and location, treatment process, etc.). These definitions enabled the determination of pump 

capacities (number, total head, flow rate), pipe lengths and sizes, crossings, required earthworks, main 

instrumentation, and other details contributing to the cost estimate. 

The cost of each alternative’s components (i.e., intake, outfall, treatment plant, conveyance, and pump 

stations) was estimated using in-house parametric cost factors derived from similar projects. Costs 

associated with GHG mitigation measures have been excluded from the cost estimates and would 

require further project-specific analysis. Land acquisition costs have been excluded from the cost 

estimate assumptions except where site control requirements were specifically evaluated, such as at El 

Segundo. For Doheny, land cost was excluded because the land needed for the expansion has already 

been purchased as part of Phase 1 of the DODP. For Port Hueneme, this planning-level estimate 

assumes that the required facilities would be constructed on property made available by the current 

owner; if additional property rights or permanent easements are ultimately needed, land acquisition 

costs would be incorporated following negotiations and formal appraisal. 

Distribution conveyance costs have also been excluded from the cost estimate assumptions. Where 

open-cut trenching is considered for the potential pipe between pump stations and Metropolitan 

pipelines, a minimum 5-foot pipe cover has been included. Micro tunneling is considered for crossings. 

Micro tunneling cost is estimated per linear foot using in-house parametric cost factors based on the 

pipe diameter and potential alignments provided in Section 5. 

Environmental mitigation costs for coastal desalination plants in California vary significantly depending 

on intake design, site sensitivity, and applicable regulatory requirements. These costs can also increase 

substantially over the lifecycle of a project as regulatory standards evolve.  For example, the Carlsbad 

Desalination Plant required significant additional capital investment to comply with the California Ocean 

Plan Amendments (OPA).  

In addition to capital costs, ongoing environmental mitigation and compliance activities represent a 

material operational expense. These include routine sampling, monitoring, regulatory reporting, and 

adaptive management. For coastal desalination facilities in California, discharge monitoring and 

reporting costs are typically on the order of ~$500,000 to $1,000,000 per year, depending on permit 
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requirements, monitoring frequency, and analytical scope. These recurring costs are necessary to 

demonstrate compliance with water quality objectives and marine protection standards under the 

Ocean Plan and associated permits. 

The cost of police officer support for managing or directing traffic flow during road work has been 

excluded. Instead, internal flaggers and traffic control measures have been considered.  

Demolition and restoration for all conveyance piping operations have been considered. 

All backfill is to be engineered, with 80% import of 3/8" rock. 

Instrumentation and Control (I&C) and Electrical allowances of 5% and 15%, respectively, have been 

considered based on the level of estimate. 

General Conditions, including project management and supervision, site security, temporary facilities 

and utilities, mobilization and demobilization, have been estimated as 12% of the direct cost, including 

allowances. 

Indirect costs, including permits, sales tax (permanent and non-permanent), builder’s risk, bonds, and 

liabilities, have been considered as 7.0% to 8.0% of the direct cost, including allowances and general 

conditions, depending on site particularities. 

Contractor’s Overhead and Profit (OH&P) has been considered as 12% of the sum of total direct cost, 

allowances, general conditions, and indirect costs based on OH&P of similar projects and CDM Smith 

experience. 

Escalation to the midpoint of construction has been considered based on an inflation of 5% per year. For 

these OPCCs, it has been assumed that the midpoint of construction would be in mid-2029. The OPCCs 

do not include escalation beyond the assumed midpoint of construction, financing costs, owner’s costs, 

or long-term operations and maintenance expenses, all of which would require further evaluation 

during subsequent project development phases. 

The estimates exclude the impact of future tariffs and the feasibility of solar panels at all sites. 

7.1.2 Operations and Maintenance 
O&M costs were developed at a planning level using representative unit cost assumptions for major 

fixed and variable cost components associated with seawater desalination facilities. Variable O&M costs 

include energy, chemicals, membrane replacement, and waste disposal. Fixed O&M costs include labor, 

permit compliance, indirect costs, and maintenance. These categories were selected to capture the 

primary recurring costs that would be expected based on the treatment plant capacity. 

The basis for these O&M assumptions was the cost information presented in Desalination Engineering: 

Planning and Design (Voutchkov 2013), which provides industry reference values for seawater 

desalination facilities. The published values were escalated to 2025 dollars for use in this analysis. As a 

result, the O&M cost estimates are intended to provide a consistent comparative basis among 

alternatives and are appropriate for screening-level evaluation, but they do not reflect site-specific 
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operating strategies, utility rates, labor agreements, or permit requirements that would need to be 

refined during future project development. 

7.1.3 Specific Assumptions by Site 

7.1.3.1 Doheny Seawater Desalination Plant 

The potential expanded Doheny seawater desalination plant has a production capacity of up to 10 mgd, 

considers subsurface slant wells to obtain the required seawater and uses an existing SJCOO to 

discharge the reverse osmosis concentrate. It’s worth noting that the slant wells’ capacity required to 

produce 10 mgd of treated water must be confirmed through offshore drilling, which may indicate the 

presence of viable offshore targets from the campground area. If the slant wells' capacity is found to be 

less than 20 mgd, the treatment plant would need to be downsized accordingly, based on the confirmed 

maximum capacity of the slant wells. For the purposes of this study, the system has been costed 

assuming 10 mgd of treated water capacity. 

The potential intake system consists of six slant wells grouped into four wellhead pods. MTBM was 

considered for constructing the well pipes which connect the wellhead pods on the beachside, including 

a total of 1,500 linear feet of 24-inch pipe. Additional wells may be required to produce 20 mgd as 

previously mentioned. If additional wells are required, the wells cost must be adjusted accordingly. Use 

of subsurface slant wells may reduce suspended solids and organic loading relative to open ocean 

intakes, potentially resulting in pretreatment process simplification or operational savings; however, 

subsurface sources may also present elevated iron and manganese concentrations that could require 

additional treatment provisions, chemical conditioning, or more frequent media management, which 

may increase capital and operational costs. 

A 42-inch HDPE pipe conveys seawater from the wellhead pods to the treatment plant. A total of 1,100 

feet is anticipated to be constructed using an MTBM, while 1,300 feet is to be installed via open-cut 

excavation. 

The outfall includes the construction and installation of 300 feet of 24-inch HDPE pipe to connect the 

treatment plant outlet to the SJCOO. The construction method involves open-cut excavation and 

dredging. 

The treatment plant is designed with a standard treatment process based on the expected seawater 

quality from slant wells. The process includes single-stage pressure filtration followed by cartridge 

filters, a two-pass reverse osmosis system, and post-stabilization treatment and storage. This expansion 

would be located on the same site as Phase 1; therefore, no land acquisition is considered. 

This site considers two system integration alternatives: 

▬ Tie-in Option 1: Two pump stations co-located at the desalination facility, which would tie-in to 

the existing JTM and the existing WIP as depicted in Figure 7.1. The potential alignments from 

the seawater desalination facility to the two tie-in points include a total of approximately 3,400 

LF of new pipe and one trenchless crossing (associated with railroad crossing). Each pump 

station is equipped with five pumps (four duty, + one standby) with a capacity of 2.5 mgd per 

pump. 
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Figure 7.1 Tie-In Option 1 Potential Alignments for Doheny Seawater Desalination Facility 

▬ Tie-in Option 2: This option would allow the new supply to be conveyed to both the JTM and 

the South County Pipeline. Three new pump stations would be required, including two pump 

stations co-located at the seawater desalination facility and one new pump station near the Tri-

Cities pressure regulating stations (PRS), as depicted in Figure 7.2. The potential alignments 

from the desalination facility to the two tie-in points include a total of approximately 3,400 LF of 

new pipe and one trenchless crossing (associated with railroad crossing). Additionally, the 

potential alignment from the WIP to the booster pump station and back to the South County 

Pipeline includes a total of 2,500 LF of new pipe and no trenchless crossings. Each pump station 

is equipped with five pumps (four duty, one standby) with a capacity of 2.5 mgd per pump. 
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Figure 7.2 Tie-in Option 2 Potential Alignments for Doheny Seawater Desalination Facility 

An OPCC has been prepared for both options based on the definitions provided in Section 5. These 

OPPCs have the following exclusions: 

▬ Dewatering has not been included, as the available information does not suggest it would be 

required for the construction activities. 

▬ Contaminated soils/environmental remediation has not been considered, as the available 

information does not indicate any record or need for such measures in the area. 

A contingency of 25 percent has been included to reflect the level of design uncertainty and potential 

unforeseen construction activities associated with this screening level evaluation.  

7.1.3.2 Port Hueneme Seawater Desalination Plant 

The potential Port Hueneme seawater desalination plant has a production capacity of 20 mgd and 

considers subsurface slant wells to obtain the required seawater and uses an existing Oxnard WWTP 

Outfall to discharge the reverse osmosis concentrate. 
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The intake system consists of twenty slant wells grouped into five wellhead pods. A Micro Tunnel Boring 

Machine (MTBM) was considered for constructing the well pipes which connects the wellhead pods on 

the beachside, including a total of 9,600 linear feet of 24-inch pipe. 

A 42-inch high-density polyethylene (HDPE) pipe conveys seawater from wellhead pods 1 to 4 to the 

treatment plant, while a 24-inch HDPE pipe is used to convey water from wellhead pod 5 to the plant. A 

total of 12,300 feet is anticipated to be constructed using an MTBM. 

The outfall includes the partial demolition of existing pavement to facilitate the construction and 

installation of 200 feet of 42-inch HDPE pipe, connecting the treatment plant outlet to the Oxnard 

wastewater outfall. The construction method involves open-cut excavation. 

The treatment plant is designed with a standard treatment process based on the expected seawater 

quality from slant wells, similar to Site 3 except for the capacity. The process includes single-stage 

pressure filtration followed by cartridge filters, a two-pass reverse osmosis system, and post-

stabilization treatment and storage. 

The conveyance system has been costed based on the definitions provided in Section 5. Figure 7.3 

provides the potential alignment based on Section 5 definitions. The potential alignment from the 

desalination facility to the LBWFP clearwells includes approximately 153,100 LF of new 40-inch pipe, 

7,800 LF of existing 66-inch pipe, and ten trenchless crossings (associated with the crossing of railroads, 

highways, and major intersections along the potential alignment). The costs associated with the site 

work for pump station PH-PS1 are allocated to the treatment plant site cost. 

 
Figure 7.3 Port Hueneme Seawater Desalination Facility Potential Alignment 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 184 of 324

260



7.0 │ COST EVALUATION AND SCHEDULING 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 7-8 

This OPCC reflects a planning level, AACE Class 5 screening estimate prepared for comparative 

evaluation purposes. Consistent with the current level of design development, the following items were 

not included in the OPCC: 

▬ Dewatering has not been included. The estimate assumes conventional open cut construction 

methods without specific allowances for groundwater control. Site specific geotechnical 

investigations have not yet been performed for this alternative. Should this alternative advance, 

dewatering requirements would be evaluated based on detailed geotechnical studies and 

incorporated into future estimate updates. 

▬ Contaminated soils/environmental remediation have not been included. No site specific 

environmental investigations were performed as part of this planning level study. If subsequent 

environmental assessments identify contaminated soils or groundwater requiring special 

handling or remediation, those costs would be incorporated into future estimate updates. 

▬ Land appraisal and acquisition have not been included. This planning level estimate assumes 

that required facilities would be constructed on property made available by the current owner. 

If additional property rights or permanent easements are required, land acquisition costs would 

be incorporated following negotiations and formal appraisal. This is discussed further in Section 

8. 

▬ A contingency of 25 percent has been included to reflect the level of design uncertainty and 

potential unforeseen construction activities associated with this screening level evaluation.  

7.1.3.3 El Segundo Seawater Desalination Plant 

Initial planning assumed that the El Segundo Power Plant site would be decommissioned and available 

for redevelopment. However, NRG Energy indicated this will not be feasible to consider at this time. 

WBMWD previously evaluated various locations for a desalination plant at the Scattergood Generating 

Station and the Chevron Refinery. Four of the locations were identified as potential suitable alternative 

locations for the potential El Segundo seawater desalination facility. These potential locations and their 

approximate lot sizes are shown in Figure 7.4. 
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Figure 7.4 Potential Locations for El Segundo Seawater Desalination Facility 

For the purposes of this study, the Chevron Refinery Site B in Figure 7.4 was used to cost this alternative 

based on the system integration analysis provided in Section 5. 

 The original evaluated site for the El Segundo seawater desalination facility assumed the existing 

cooling water intake for the El Segundo Power Plant would be available to convert to a raw water open 

ocean intake; however, that site is no longer available. As a result, the Chevron Refinery Site B does not 

have access to existing infrastructure and must rely on the construction of new subsurface slant wells to 

supply the seawater desalination facility. The closest existing desirable outfall to this site is the Hyperion 

Wastewater Outfall. The treatment plant would have a 10 mgd production capacity. 

The OPCC considers the excavation and fill required to prepare the site but does not consider the 

demolition of the existing facilities located in the treatment plant site as they would depend on the final 

selected site. It is worth noting that demolition activities may be needed. 

The intake system consists of nine slant wells grouped into three wellhead pods. A MTBM was 

considered for constructing the well pipe that connects the wellhead pods on the beachside, including a 

total of 4,000 linear feet of 30-inch pipe. 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 186 of 324

262



7.0 │ COST EVALUATION AND SCHEDULING 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 7-10 

A 30-inch HDPE pipe conveys seawater from wellhead pods to the treatment plant. For the purposes of 

the cost estimate, a total of 2,500 feet is anticipated to be constructed using an MTBM, while 3,100 feet 

is to be installed via open-cut excavation. The outfall includes the construction and installation of 8,700 

feet of 24-inch HDPE pipe to connect the treatment plant outlet to the Hyperion Wastewater Outfall. A 

total of 5,600 feet is anticipated to be constructed using an MTBM, while 3,100 feet is to be installed via 

open-cut excavation. 

The treatment process includes single-stage pressure filtration followed by cartridge filters, a two-pass 

reverse osmosis system, and post-stabilization treatment and storage. 

The land acquisition cost is based on the cost factor range of $44.25/sqft to $81.99/sqft provided in the 

February 2025 cost study for the El Segundo site conducted by Riggs & Riggs, Inc., and scaled by acreage 

to reflect the potential Chevron site. The conveyance system has been costed based on the definitions 

provided in Section 5 and depicted in Figure 7.5. The potential alignment from the seawater 

desalination facility to the tie-in point includes approximately 10,600 LF of new 24-inch pipe and five 

trenchless crossings (associated with the crossing of railroads, highways, and major intersections along 

the potential alignment). The costs associated with the site works for pump station ES-PS1 are allocated 

to the treatment plant site cost. 

 
Figure 7.5 El Segundo Seawater Desalination Facility Potential Alignment 
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This OPCC has the following exclusions: 

▬ Dewatering has not been included, as the available information does not suggest it would be 

required for the construction activities. 

A contingency of 25 percent has been included to reflect the level of design uncertainty and potential 

unforeseen construction activities associated with this screening level evaluation.  

7.2 Parametric Cost Factors 
A set of parametric cost factors has been calculated using the OPCCs developed for the three potential 

seawater desalination sites. These factors can be used to perform a high-level cost estimate for other 

sites based on basic engineering definitions, such as capacities, intake type, number of slant wells, and 

pipe length and size. The cost factors are described in the following subsections and account only for the 

direct cost of each item. Indirect costs must be added separately, based on the specific conditions of 

each project. Additionally, it is important to consider the limitations of each factor, as outlined in the 

following sections. 

7.2.1 Intake – Slant Wells 
The cost of the intake will depend on the type of intake selected. The following cost factor has been 

determined for slant wells. The cost factor is defined per slant well, as it serves as a comparable and 

scalable base unit. 

As stated in the basis of estimate, due to significant volatility in this type of work, CDM Smith cannot 

precisely determine where costs will stabilize. Therefore, two cost factors have been calculated as 

shown in Table 7.1, accounting for both low-end and high-end costs. 

Table 7.1 Cost Factor for Slant Wells 

Cost Factor Low-End Value High-End Value 

Slant Wells, USD/Well  $5,453,000 $11,653,000 

 

7.2.2 Treatment Plant 
The cost of the treatment process is influenced by the type of treatment and its capacity. Additionally, 

there are associated economies of scale related to plant size; larger equipment or facilities tend to be 

more cost-efficient per unit produced. For this reason, a cost factor curve has been developed using the 

OPCCs and in-house data (Figure 7.6). This curve correlates the cost of the treatment plant with its 

capacity (C) in mgd, considering an applicable capacity range between 0 and 30 mgd. 
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Figure 7.6 Treatment Process Cost Factor Curve 

Other factors, such as the recovery rate, also impact treatment costs. The cost factor curve provided 

does not account for cost efficiencies associated with lower or higher recovery rates. 

The cost factor is only applicable to onshore desalination. 

7.2.3 Brine Concentrate Disposal 
The cost of concentrate disposal is influenced by the outfall flow rate and pipe length. To establish a cost 

factor applicable to other sites, the cost factor is defined per unit length (linear feet) and pipe diameter 

(inches) and shown in Table 7.2. The construction method and other site-specific factors also impact 

outfall costs. Therefore, based on the OPCCs, the provided cost factor is only applicable to open-trench 

construction. 

Table 7.2 Cost Factor for Brine Pipeline 

Cost Factor Value 

Outfall Pipe, USD/ft/in $34 

 

These factors apply only to HDPE pipes and can be applicable to onshore pipes. Other site-specific 

factors or special construction requirements are not covered by these cost factors and must be 

accounted for separately. 

7.2.4 Conveyance 

7.2.4.1 Pump Stations 

The cost of a pump station is influenced by its capacity and pump size. Based on the OPCCs, the cost 

factor is defined per capacity (mgd) and total head (TH, ft) of each pump station and shown in Table 7.3. 

Table 7.3 Cost Factor for Pump Stations 

Cost Factor Value 

Pump Station, USD/mgd/TH $1,060 
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7.2.4.2 Pipeline 

The cost of pipelines associated with conveyance pump stations is influenced by their diameter, unit 

length, and construction method. Based on this, the cost factor is defined per unit length (linear feet) 

and pipe diameter (inches) and is further differentiated by construction method, including open-trench 

and trenchless (micro tunneling - MTBM) construction as shown in Table 7.4. 

Table 7.4 Cost Factor for Raw Water and Treated Water Pipelines 

Cost Factor Open-Trench Trenchless (MTBM) 

Conveyance Pipeline, USD/ft/in  $34 $110 

 

These factors apply only to HDPE pipes and can be applicable to onshore pipes. Other site-specific 

factors or special construction requirements are not covered by these cost factors and must be 

accounted for separately. 

7.3 OPCCs for Recommended Sites 
This section summarizes the OPCC for each of the three potential seawater desalination sites based on 

the assumptions outlined in Section 7.1. The OPCCs in this section correspond to an ACCE Class 5 

estimate, with a level accuracy range of -50 to +100 percent. Refer to Section 7.1 for additional details 

of this Class definition. These OPCCs reflect facility-level capital costs based on defined intake, 

treatment, outfall, and limited system integration assumptions. They do not include broader regional 

conveyance, distribution to specific demand centers, or land purchase costs. 

The OPCCs of the Doheny and El Segundo seawater desalination facilities have been developed based on 

the Port Hueneme cost estimate provided in Appendix G and scaled up based on cost factors and each 

site's characteristics. 
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7.3.1 Doheny Seawater Desalination Plant 
The potential Doheny seawater desalination plant includes two system integration (tie-in) options 

described in Section 7.1. Consequently, two separate OPCCs have been developed for the conveyance 

system, as shown in Table 7.5. Additionally, due to uncertainties associated with slant well construction 

costs, a cost range has been considered. 

Table 7.5 Opinion of Probable Cost for Potential Doheny Seawater Desalination Plant 

Item Tie-in Option 1 Cost Tie-in Option 2 Cost 

Slant Wells and Wellhead Pods $32,718,000 - $69,918,000 $32,718,000 - $69,918,000 

Well Pipe Beachside Conveyance $3,960,000 $3,960,000 

Well Pipe Header to Treatment Plant 
Conveyance 

$8,633,000 $8,633,000 

Subtotal – Intake $45,311,000- $82,511,000 $45,311,000- $82,511,000 

Treatment Plant to Outfall Conveyance $839,000 $839,000 

Subtotal - Outfall $839,000 $839,000 

Treatment Plant $113,843,000 $113,843,000 

Subtotal - Treatment Plant $113,843,000 $113,843,000 

Pump Stations Finished Water $14,296,000 $21,761,000 

Open Trench Conveyance $3,966,000 $6,870,000 

Trenchless Conveyance $1,949,000 $2,974,000 

Subtotal - Conveyance $20,211,000 $31,605,000 

Subtotal - Direct Cost $214,816,000 - $270,616,000 $226,210,000 - $282,010,000 

Allowances $35,926,000 - $43,342,000 $38,197,000 - $45,613,000 

General Conditions $25,936,000 - $31,289,000 $27,575,000 - $32,929,000 

Indirect Costs $16,988,000 - $20,495,000 $18,062,000 - $21,569,000 

Contractor Total OH&P $31,086,000 - $37,504,000 $33,052,000 - $39,469,000 

Subtotal - With Contractor OH&P $290,140,000 - $350,034,000 $308,484,000 - $368,378,000 

Contingency $72,535,000 - $87,508,000 $77,121,000 - $92,094,000 

Escalation to Mid-Point Construction $85,591,000 - $103,260,000 $91,003,000 - $108,672,000 

TOTAL $448,266,000 - $540,802,000 $476,608,000 - $569,144,000 
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7.3.2 Port Hueneme Seawater Desalination Plant 
The potential Port Hueneme seawater desalination plant utilizes slant wells for the intake; therefore, 

due to uncertainties associated with slant well construction costs, a cost range has been considered. 

(Table 7.6). 

Table 7.6 Opinion of Probable Cost for Potential Port Hueneme Seawater Desalination Plant 

Item Cost 
Slant Wells and Wellhead pods $109,090,000 - $233,090,000 

Well Pipe Beachside Conveyance $24,096,000 

Well Pipe Header to Treatment Plant Conveyance $61,524,000 

Subtotal - Intake $194,710,000 - $318,710,000 

Treatment Plant to Outfall Conveyance $31,837,000 

Subtotal - Outfall $31,837,000 

Treatment Plant $178,000,000 

Subtotal - Treatment Plant $178,000,000 

Pump Stations Finished Water $38,962,000 

Open Trench Conveyance $85,695,000 

Trenchless Conveyance $10,628,000 

Subtotal - Conveyance $135,285,000 

Subtotal - Direct Cost $539,832,000 - $663,833,000 

Allowances $107,178,000 - $131,796,000 

General Conditions $77,641,000 - $95,476,000 

Indirect Costs $55,369,000 - $68,088,000 

Contractor Total OH&P $93,603,000 - $115,103,000 

Subtotal - With Contractor OH&P $873,623,000 - $1,074,296,000 

Contingency $218,406,000 - $268,574,000 

Escalation to mid-point construction $257,719,000 - $316,917,000 

TOTAL $1,349,748,000 - $1,659,787,000 
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7.3.3 El Segundo Seawater Desalination Plant 
The potential El Segundo sweater desalination plant considers slant well intakes as well as using the 

property of the Chevron Refinery. The OPCC (Table 7.7) includes the land acquisition, slant wells and 

outfall connection, and works to integrate the treatment plant with the existing system. As the potential 

El Segundo seawater desalination facility utilizes slant wells for the intake a cost range has been 

considered for this item. This range also considered the low- and high-end cost factors for the 

acquisition of the Chevron Refinery land. 

Table 7.7 Opinion of Probable Cost for Potential El Segundo Seawater Desalination Plant 

Item 
Low-End Cost 

Slant Wells and Land 
Acquisition 

High-End Cost 
Slant Wells and 

Land Acquisition 

Land Acquisition $15,285,000 $28,322,000 

Subtotal - Site Preparation $15,285,000 $28,322,000 

Slant Wells and Wellhead pods $49,077,000 $104,877,000 

Well Pipe Beachside Conveyance $13,200,000 

Well Pipe Header to Treatment Plant Conveyance $11,412,000 

Subtotal - Intake $73,689,000 $129,489,000 

Treatment Plant to Outfall Conveyance $17,314,000 

Subtotal - Outfall $17,314,000 

Treatment Plant $113,843,000 

Subtotal - Treatment Plant $113,843,000 

Pump Stations Finished Water $7,346,000 

Open Trench Conveyance $1,000,000 

Trenchless Conveyance $990,000 

Subtotal - Conveyance $9,336,000 

Subtotal - Direct Cost $229,467,000 $298,304,000 

Allowances $44,728,000 $58,145,000 

General Conditions $32,903,000 $42,774,000 

Indirect Costs $24,254,000 $31,530,000 

Contractor Total OH&P $39,762,000 $51,690,000 

Subtotal - With Contractor OH&P $371,114,000 $482,443,000 

Contingency $92,778,000 $120,610,000 

Escalation to mid-point construction $109,478,000 $142,320,000 

TOTAL $573,370,000 $745,373,000 

 

7.4 Total Costs for Recommended Sites 
Combined capital and O&M cost estimates are presented in Table 7.8 and include the low end and high 

end of the estimated total cost. O&M costs include variable costs such as energy, chemicals, membrane 

replacement, waste disposal as well as fixed costs such as labor, permit compliance, indirect costs, and 

maintenance. Capital costs were annualized over 30 years, using a 5 percent interest rate. Annualized 
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capital costs were added to annual O&M costs to arrive at the total annualized cost. For further details 

of the summaries presented in Table 7.8, see Appendix H. 

Major cost drivers for the potential Doheny seawater desalination plant include utilization of an existing 

site and outfall, short conveyance, and the site having an expandable layout. Major cost drivers for the 

potential Port Hueneme seawater desalination plant include long conveyance (approximately 153,000 

LF), three pump stations, and a large slant well field. Major cost drivers for the potential El Segundo 

seawater desalination plant include construction in a densely urban area and land acquisition. 

Table 7.8 Comparative Total and Unit Capital Cost Summary for Recommended Sites1 

Site Capacity  

(mgd) 

Estimated 
Capital Cost 
(Low-High) 

Unit Capital 
Cost 

($M/mgd) 

Unit Capital 
Cost  

($K/AFY) 

Annualized 
Capital Cost 

($M/yr) 

Estimated 
O&M Cost 

($M/yr) 

Total 
Annualized 
Cost ($/AF) 

Doheny2 10 $448-569M $45-57 $40-51 $29-37 $19 $4,300-
5,000 

Port 
Hueneme 

20 $1.35-1.66B $68-83 $60-74 $88-108 $39 $5,700-
6,600 

El 
Segundo 

10 $573-745M $57-75 $51-67 $37-48 $19 $5,100-
6,100 

1Costs shown exclude conveyance and distribution infrastructure beyond identified system integration tie-in points. Land 

acquisition is included only where explicitly stated (e.g., El Segundo). 
2Doheny capacity is for expansion over the existing planned 5 mgd capacity. 

7.5 Basis of Schedule 
Using the preliminary siting and technical studies completed under this effort, CDM Smith developed 

planning-level project schedules to support a more detailed evaluation of the top-ranked seawater 

desalination projects. This section summarizes the basis of the schedules prepared for the three highest-

ranked projects, which encompass major project phases including planning, permitting, design, and 

construction for the seawater intake and outfall facilities, desalination treatment plant, and associated 

conveyance systems. Schedule durations are conceptual and do not reflect commitments or negotiated 

timelines with regulatory agencies. 

7.5.1 General 

7.5.1.1 Scope of Work 

The scope of work for each project, including production capacity, intake and outfall type, location, and 

specific site characteristics, is provided in Section 4. Pumping station and conveyance system definitions 

are detailed in Section 5.  

7.5.1.2 Execution Strategy 

One factor that influences schedule is the project delivery approach. Project delivery approaches are 

presented in Section 8. The delivery approach(es) will be selected in the future if Metropolitan chooses 

to advance any of these potential projects. It was assumed for the purposes of this report that the 

projects will be executed using a traditional Design-Bid-Build approach. 
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The estimated schedule provides a breakdown and timeline of each project’s main activities from 

planning through construction. It includes the following main activities: 

▬ Permitting 

▬ Design 

▬ Land Procurement (if applicable) 

▬ Pre-Procurement (if applicable) 

▬ Bid/Award process 

▬ Construction, Commissioning, and Startup 

Permitting 

Permitting includes activities associated with CEQA, WRCB, the Regional Board, the CCC, and DDW, as 

outlined in Section 6. 

The permitting activities duration has been adjusted based on the unique elements of each project. 

Additional details are provided in Section 7.5.2. 

Even though piloting is not a specific DDW requirement, piloting is common for optimizing design 

criteria and evaluating alternatives. While piloting is sometimes conducted concurrent with the 

preliminary design, completing the piloting early would allow for the lessons learned to be incorporated 

into the regulatory review process and final design. An early piloting schedule has been included in the 

three alternatives in the event that it is utilized. Piloting should be planned to last for a minimum of two 

years, allowing time for design, procurement, start-up and at least one year of operation. 

Design 

This activity encompasses the conceptual through 100% design phases, including all applicable 

disciplines required to develop these types of projects before advertisement. The specific design 

duration is provided in Section 7.5.2. 

Land Procurement 

Depending on the alternative, land procurement may be necessary. The estimated schedule considers 

the timing for land procurement based on each site’s specific needs per Section 7.5.2 definitions. 

Pre-Procurement 

Pre- procurement activities focus on long lead items for both the desalination treatment plant and the 

conveyance system, including: 

▬ Intake pumps (slant well pods) 

▬ Major pumps (transfer pumps, RO high pressure pumps, treated water pumps, conveyance 

system pumps) 

▬ Energy recovery devices 

▬ Major electrical equipment 
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▬ SCADA system 

▬ One year of pre-procurement activities has been assumed for all three projects, running in 

parallel with the final phase of design. 

Bid/Award Process 

After completing 100% design, a bidding process of six months before the construction period has been 

considered for the three projects. 

Construction, Commissioning, and Startup 

Construction duration of all three projects has been assumed according to the corresponding scope of 

work. The specific construction duration for each of them is provided in Section 7.5.2. 

A commissioning and startup period has been considered after the completion of construction. 

Commissioning activities can be performed by systems and subsystems before the end of construction 

to expedite the schedule, if a more aggressive approach is needed. For the purposes of this TM, a more 

conservative approach has been assumed, considering that commissioning should start once 

construction is complete. 

7.5.1.3 Litigation, Mitigation, and Unforeseen Activities 

Even with the most careful planning and conservative implementation approach, most projects would 

still face challenges and setbacks throughout the project development. This is particularly true for 

seawater desalination projects, many of which have faced multiple lawsuits and permit appeals across 

various permitting agencies. The Carlsbad desalination facility is reported to have faced eight lawsuits 

and five permit appeals, all of which had been resolved in the project’s favor by 2011. The Monterey 

Peninsula Water Supply Project has faced 11 lawsuits throughout its history. One of the lawsuits, led by 

neighboring water agencies, addresses groundwater extraction limit and groundwater basin harm 

claims, related to the project’s slant wells. This case proceeded to trial in November 2025, with 

proceedings extending into early 2026; as of the latest publicly available records, a final judgment has 

not yet been issued. The outcome of this litigation could influence project implementation and 

highlights the potential for extended legal processes even after key environmental and regulatory 

approvals have been obtained. 

A seawater desalination project in California would need to incorporate a comprehensive suite of 

mitigation measures to address potential and perceived impacts. These measures typically focus on 

marine ecosystem protection and GHG emissions, with mitigation measures having a potential effect on 

the overall project schedule. On the marine side, regulatory agencies have required proponents to 

mitigate for impingement and entrainment impacts from screened ocean intakes. This may involve 

habitat preservation, restoration, or enhancement projects, such as coastal wetland or lagoon 

restoration, eelgrass bed reestablishment, artificial reef or kelp bed enhancement, or contributions to 

marine hatchery programs. These measures may demand early feasibility studies, life-cycle cost–benefit 

evaluations, and alignment with local, state, and federal agency requirements, all of which can extend 

permitting timelines. In addition, “out-of-kind” mitigation may be necessary where direct habitat 

replacement is not feasible, requiring further consultation and agreement among agencies, which can 

add time to the approval process. 
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Similarly, GHG and energy mitigation requirements under California’s CEQA process and local Climate 

Action Plans require development of a detailed “Energy Minimization and GHG Reduction Plan”. This 

involves quantifying the facility’s carbon footprint, identifying energy efficiency measures, and often 

committing to renewable energy purchases or partnerships (e.g. solar, wind, or carbon sequestration 

projects). As demonstrated in the Carlsbad seawater desalination facility, navigating agency 

requirements and achieving a “carbon neutral” or “carbon zero” status involves both technical design 

and stakeholder engagement. These steps frequently require additional environmental review cycles, 

coordination with power providers, and, in some cases, construction of off-site mitigation projects, all of 

which add complexity and can extend project schedules by a year or more depending on the scale of the 

mitigation commitments. 

A mitigation bar has been incorporated into each schedule concurrent with the construction phase. 

Mitigation activities may, in certain cases, extend beyond the completion of construction, depending on 

project-specific commitments. Unforeseen activities and potential litigation cannot be explicitly 

incorporated into the schedule, as their durations are inherently variable and dependent on their 

specific nature and complexity, ranging from months to years. Accordingly, it is recommended that 

Metropolitan consider appropriate contingencies to account for potential delays. 

7.5.2 Specific Assumptions by Site 

7.5.2.1 Doheny Seawater Desalination Plant 

Intake, Outfall, and Seawater Desalination Plant 

The potential Doheny seawater desalination plant has a production capacity of up to 10 mgd, considers 

subsurface slant wells to obtain the required seawater and uses the existing SJCOO to discharge the 

reverse osmosis concentrate. 

The treatment plant is designed with a standard treatment process based on the expected seawater 

quality from slant wells. The treatment process includes single-stage pressure filtration followed by 

cartridge filters, a two-pass reverse osmosis system, and post-stabilization treatment and storage. This 

expansion would be located on the same site as Phase 1; minimal additional land acquisition is required 

to locate additional slant wells. 

It’s worth noting that the slant wells’ capacity required to produce 10 mgd of treated water must be 

confirmed through offshore drilling, which may indicate the presence of viable offshore targets from the 

campground area. If the slant wells' capacity is found to be less than 20 mgd, the treatment plant would 

need to be downsized accordingly, based on the confirmed maximum capacity of the slant wells. For the 

purposes of this study, 10 mgd of treated water capacity is assumed. 

Conveyance System 

Section 5 analyzed two system integration alternatives: 

▬ Tie-in Option 1: Two pump stations co-located at the desalination facility, which would tie-in to 

the existing JTM and the existing WIP. 
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▬ Tie-in Option 2: This option would allow the new supply to be conveyed to both the JTM and the 

South County Pipeline. Three new pump stations would be required including two pump 

stations co-located at the desalination facility and one new pump station near the Tri-Cities PRS. 

For the purposes of this study and considering the level of detail of the estimated schedule, a similar 

duration has been considered for both integration alternatives. 

Permitting 

Under CEQA, a seawater desalination plant would require a full EIR. Since Phase 1 of the DODP has 

already completed an EIR, a duration of one year has been assumed for the project expansion, as many 

baseline studies have already been conducted. 

A three-year duration has been assumed for each of the rest of the permits, including: 

▬ SWRCB – Ocean Plan Consistency Determination 

▬ Regional Board – Section 401 & NPDES Permit 

▬ CCC – CDP Permit 

DDW Permit studies would start during the planning phase through design, and final permit would be 

granted after construction completion. 

Design 

A two-year design phase has been assumed for this site based on the existing infrastructure, production 

capacity, characteristics and system integration requirements. 

Land Procurement 

The potential Doheny seawater desalination plant does not require land procurements, as it will be 

located at the site of the Phase 1 project. 

Construction, Commissioning, and Startup 

A three-year construction period has been considered for this project based on its characteristics and 

the conveyance system requirements. Pump station construction would be executed in parallel. 

Based on the project complexity, and expected numbers and capacities of equipment, a four-month 

commissioning and startup period has been considered at the end of construction. 

7.5.2.2 Port Hueneme Seawater Desalination Plant 

Intake, Outfall, and Seawater Desalination Plant 

The potential Port Hueneme seawater desalination plant has a production capacity of 20 mgd and 

considers subsurface slant wells to obtain the required seawater and uses an existing Oxnard WWTP 

Outfall to discharge the reverse osmosis concentrate. 

The intake system consists of twenty slant wells grouped into five wellhead pods. 

The treatment plant is designed with a standard treatment process based on the expected seawater 

quality from slant wells, similar to Doheny except for the capacity. The process includes single-stage 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 198 of 324

274



7.0 │ COST EVALUATION AND SCHEDULING 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 7-22 

pressure filtration followed by cartridge filters, a two-pass reverse osmosis system, and post-

stabilization treatment and storage. 

The outfall includes the partial demolition of existing pavement to facilitate the construction and 

installation of 200 feet of 42-inch HDPE pipe, connecting the treatment plant outlet to the Oxnard 

wastewater outfall. 

Conveyance System 

The conveyance system components are depicted in Section 5. 

The potential alignment from the desalination facility to the LBWFP clearwells includes approximately 

153,100 LF of new 40-inch pipe, 7,800 LF of existing 66-inch pipe, ten trenchless crossings (associated 

with the crossing of railroads, highways, and major intersections along the potential alignment), and 

three pump stations. 

Permitting 

Under CEQA, the potential Port Hueneme seawater desalination plant would require a full 

Environmental Impact Report (EIR). Since no previous studies have been performed for this site and 

based on its production capacity and site size, a duration of three years has been assumed. 

A three-year duration has been also assumed for each of the rest of the permits, including: 

▬ SWRCB – Ocean Plan Consistency Determination 

▬ Regional Board – Section 401 & NPDES Permit 

▬ CCC – CDP Permit 

DDW Permit studies would start during the planning phase through design, and final permit would be 

granted after construction completion. 

Design 

A four-year design phase has been assumed for this site based on its capacity, characteristics and system 

integration requirements. 

Land Procurement 

The potential site for the seawater desalination facility is within the Port Hueneme Naval Base and in the 

Oxnard Plain. The estimated schedule considers six months for the agreement with the Naval Base. 

Construction, Commissioning, and Startup 

A four-year construction period has been considered for this project based on its characteristics and the 

conveyance system requirements. Pump station construction would be executed in parallel. 

Considering that the potential Port Hueneme seawater desalination plant has a 20 mgd capacity, more 

equipment and a more complex overall system, a six-month commissioning and startup period has been 

considered after construction completion. 
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7.5.2.3 El Segundo Seawater Desalination Plant 

Intake, Outfall, and Seawater Desalination Plant 

The potential El Segundo seawater desalination plant would rely on the construction of new subsurface 

slant wells to supply the seawater desalination facility. The closest existing desirable outfall to this site is 

the Hyperion Wastewater Outfall. The treatment plant would have a 10 mgd production capacity 

The treatment process includes single-stage pressure filtration followed by cartridge filters, a two-pass 

reverse osmosis system, and post-stabilization treatment and storage. 

Conveyance System 

The conveyance system components are depicted in Section 5. The potential alignment from the 

desalination facility to the tie-in point includes approximately 10,600 LF of new 24-inch pipe and five 

trenchless crossings (associated with the crossing of railroads, highways, and major intersections along 

the potential alignment), and one pump station located at the plant site. 

Permitting 

Under CEQA, this project would require a full EIR. Since no previous studies have been performed for 

this project, a duration of two years has been assumed. 

A three-year duration has been assumed for each of the rest of the permits, including: 

▬ SWRCB – Ocean Plan Consistency Determination 

▬ Regional Board – Section 401 & NPDES Permit 

▬ CCC – CDP Permit 

DDW Permit studies would start during the planning phase through design, and final permit would be 

granted after construction completion. 

Design 

A three-year design phase has been assumed for this site based on its capacity, characteristics and 

system integration requirements. 

Land Procurement 

Initial planning assumed that the El Segundo Power Plant site would be decommissioned and available 

for redevelopment. However, NRG Energy indicated this will not be feasible to consider at this time. 

Four of the locations were identified as potential suitable alternative locations for the potential El 

Segundo seawater desalination facility. 

For the purposes of this study, a one-year land procurement period has been considered to acquire the 

corresponding land. This activity would start after the CDP Permit is issued and would run in parallel to 

design. 

Construction, Commissioning, and Startup 

A three-year construction period has been considered for this project based on its characteristics and 

the conveyance system requirements. This duration includes the brine concentrate conveyance pipe to 
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the Hyperion Wastewater outfall that would need to be built in parallel to the seawater desalination 

treatment plant. 

A four-month commissioning and startup period has been considered at the end of construction. 

7.6 Estimated Schedules for Recommended Sites 
This section summarizes the schedules for each of the top three ranked projects based on the 

assumptions outlined in Section 7.4.2. 

7.6.1 Doheny Seawater Desalination Plant 
The estimated schedule for this project is provided in Figure 7.7. Based on the specific requirements of 

this project, the total estimated duration from the planning phase to construction completion is 9.5 

years. 

 
Figure 7.7 Potential Doheny Seawater Desalination Plant Estimated Schedule 

7.6.2 Port Hueneme Seawater Desalination Plant 
This project provides the largest treatment plant (based on production capacity) among the three 

potential projects. In addition, this project involves three pump stations and 153,100 linear feet of new 

pipeline for system integration. Based on these and other assumptions outlined in Section 7.5.2, the 

total estimated duration for this alternative is estimated to be 12.5 years and is shown in Figure 7.8 

below. 
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Figure 7.8 Potential Port Hueneme Seawater Desalination Plant Estimated Schedule 

7.6.3 El Segundo Seawater Desalination Plant 
Figure 7.9 presents the estimated schedule for the potential El Segundo seawater desalination plant. 

Considering the unique characteristics of this alternative (new site, no base line studies, and production 

capacity), the overall timeline from planning to construction completion is projected to be 10.5 years. 

 
Figure 7.9 Potential El Segundo Seawater Desalination Plant Estimated Schedule 
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8.0 Funding and Partnership Opportunities 

This section describes potential partnering and financing approaches for three seawater desalination 

sites. Alternative project delivery methods are discussed because the availability, structure, and 

effectiveness of partnering and financing arrangements are closely linked to the selected delivery 

model. The partnership, financing, and delivery concepts discussed in this section are exploratory and 

were developed to inform potential future implementation pathways. No partnership agreements, 

funding commitments, or delivery selection are implied by this study. 

Metropolitan’s potential involvement in developing these desalination sites should be informed by three 

overarching considerations: the strategic role of desalination within Metropolitan’s water supply 

portfolio, financial and balance sheet objectives, and the desired allocation of risk and control across 

project delivery, ownership, and operations. 

8.1 Considerations for Project Delivery and Partnerships 

8.1.1 Key Considerations on Partnerships/Financing Models 
The three overarching considerations identified above directly influence suitability of alternative 

partnership structures and financing approaches: 

▬ Strategic Role of Desalination: Metropolitan must define the role that seawater desalination 

would play within its overall water supply portfolio, including how desalinated supplies would 

support reliability, drought resilience, and long-term system flexibility. 

▬ Financial and Balance Sheet Considerations: Metropolitan must consider whether and to what 

extent it seeks to limit the addition of debt service obligations associated with desalination 

investments, and how alternative delivery and financing structures could affect its balance 

sheet. 

▬ Risk Allocation and Level of Control: Metropolitan must determine the desired level of control 

over facility design, construction, and operations, and the extent to which project risks would be 

retained by Metropolitan or transferred to third-party partners. 

8.1.2 Key Risk Factors Associated with Seawater Desalination Plants 
Regarding Question 3 above, seawater desalination projects present risks that are pertinent to 

partnership decisions. Key project risk factors are highlighted in Table 8.1. 
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Table 8.1 Project Risk Factors 

Type of Project Risk Factor Description 

Performance Requirements/Demand Risk that actual performance requirements and/or demand will differ from 
plans, including (1) planned demand risk, where actual water demand is 
lower or higher than projected in long-term planning, and (2) wet-year 
demand risk, where unusually wet years reduce the need for desalinated 
water, potentially leading to underutilization of the facility. 

Planning/Permitting Approvals Risk that environmental study outcomes and community consultation may 
affect project viability, including permit denial or significant environmental 
and community opposition and litigation.  

Design Risk that project design is faulty, leading to unexpected construction costs 
or operational problems in meeting performance requirements. 

Construction Risk that construction will exceed budgeted cost, contain faults and be 
completed late. 

Operation Risk that required performance will not be achieved because of operational 
problems (e.g., membrane fouling, forced shutdown due to algal blooms, 
power outages, staff turnover). 

Financial Risk caused by changes in interest rates, inflation, financing, taxes, financial 
ability, security on loans, and rising cost or lack of available energy. 

Commercial Risk that changes to the corporate environment, e.g. structure of successful 
bidding company or consortium, taxation, insurance, viability and other 
rates and charges may affect project viability. 

Government Policies Risk that state or federal government may change policies that affect 
project viability. 

Climate Risk and Location Hazards Risk that energy use and emissions issues arise. Examples include sea level 
rise, extreme weather events, and seismic/geologic hazards. 

Political Risk related to public perception or criticism; i.e., ultimate responsibility for 
performance of the system. 

 

Building a seawater desalination plant in California requires numerous permits and approvals from 

various regulatory agencies, which requires considerable time and effort. Obtaining permits for the 

Claude “Bud” Lewis Carlsbad Desalination Plant took 13 years. Typical permits and approvals needed 

include: 

▬ EIR: The EIR assesses the potential environmental impacts of the project and suggests measures 

to mitigate those impacts. It includes public review and input. 

▬ CEQA Compliance: Projects in California must comply with CEQA, which requires informing 

decision-makers and the public about potential environmental impacts. 

▬ CCC Approval: If the project is located in a coastal area, CCC approval is necessary. This includes 

considerations for energy efficiency and greenhouse gas mitigation. 

▬ State Water Quality Control Board Permits: These permits are required to confirm that the 

project complies with water quality standards and regulations. 

▬ State Lands Commission Approval: If the project involves the use of state-owned lands, 

approval from the State Lands Commission is required. 

▬ Local Government Permits: Various local government permits may be needed, including 

building permits, zoning approvals, and other local regulatory requirements. 
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▬ Greenhouse Gas Mitigation Plan: This plan outlines measures to offset greenhouse gas 

emissions associated with the project. 

▬ Impingement/Entrainment Mitigation Plan: This plan addresses the impacts on marine life 

caused by seawater intakes. 

8.1.3 Basic Options for Use of the Product Water 
The partnership opportunities are also affected by how the water is going to be delivered. There are two 

basic options for use of the desalinated product water that affect the nature of possible partnerships: 1) 

Direct sale of the water to local agency or agencies and 2) Developing a water exchange. Both are 

discussed below. 

8.1.3.1 Direct Sales 

Direct sale of the water to a local agency is institutionally simplest. This local use of the product water 

offsets the imported water purchases that the local agency(ies) currently make. The cost of the 

desalinated water can be melded into the cost of all of Metropolitan’s supplies and sold at 

Metropolitan’s treated water rate. 

Also, like most water infrastructure, seawater desalination plants are most economical when they run at 

full capacity. To be efficient, the local agency must have enough year-round imported water demand to 

buy the full desalination supply capacity, and to reduce their imported water purchases 

commensurately. Otherwise, excess product water must either be stored, or the plant capacity must be 

throttled back, which is costly and operationally complex. 

Alternatively, the local agency(ies) could be asked to leave their local supplies, such as groundwater, 

unused or unpumped during low imported water demand periods to accommodate the desalinated 

water. Local agencies would likely be reluctant to reduce use of local supplies without some form of 

compensation, which affects the economics of the desalinated supply. 

8.1.3.2 Exchanges 

A water exchange would entail structuring agreements to allow purchasers and investors in the 

seawater desalination plant to indirectly access the product water by exchanging the reduction in local 

imported water demand caused by introducing the desalinated water supply with another of 

Metropolitan’s imported supplies (such as Colorado River water or State Project Water) that the 

purchaser can access. For example, desalinated water could be delivered/metered to member agency’s 

system and Metropolitan would forgo an equivalent amount of Colorado River water. This water would, 

through legal agreements, be dedicated to the purchaser (for example, Southern Nevada Water 

Authority [SNWA]) and pumped/metered from their connection to the Colorado River. 

Making water available to parties on the Colorado River would require the development of exchange 

agreements that potentially involve international parties. 

8.1.4 Partnerships 
Seawater desalination partnerships have at least three dimensions: 

▬ Required partnering with local agencies to deliver the water (whether directly or by exchange). 
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▬ Potential partnering with the private sector for project delivery (including financing). 

▬ Partnering with other utilities to exchange water (e.g., in Arizona or Nevada). 

Each of these will be considered later under discussion about each of the three potential sites. The three 

questions will be revisited in Section 8.3. 

8.2 Seawater Desalination Plant Project Delivery Approaches 
Before a discussion of the potential partnership/financing opportunities can occur, it is important to 

understand how the delivery models manage risk and affect the partnerships/financing discussion. The 

next section is a brief overview of project delivery alternatives. A formal process to select the 

appropriate approach is needed as the trade-offs across these approaches are significant and must align 

with the owner’s philosophy and risk tolerance. 

Such an evaluation is often conducted by an Owner’s Agent (OA). An OA acts in the interest of the 

Owner on all phases of a construction project beginning with conceptualization of the project through 

commencement of operations at the newly built or acquired facility. The OA’s duties, which are 

specifically outlined in an agreement with the Owner, allow the OA to act as a liaison between the 

Owner and the architects, engineers, general contractors, and construction managers. The role of the 

OA is to work with project management teams, internal or external, on a daily basis to assess progress 

and identify any issues as well as answer routine Owner questions, scrutinize overall project 

performance, evaluate change order requests, and provide insight and analysis that enable the Owner 

to make more informed decisions during all phases of the project. The OA’s interests are aligned with 

the Owner’s interests, and the OA can, if authorized to do so, act as the experienced eyes and ears of 

the Owner who will likely not have the time available themselves to sufficiently monitor the project as 

closely as needed. The Owner and the OA accept the relationship of trust, good faith and fair dealing, 

and fully cooperate with each other and any other consultants working on the project.18 

A range of project delivery approaches are available and are characterized primarily by the role of the 

owner and who owns the different risks (as summarized above).  In this report, Public-Private 

Partnership (PPP or P3) is used as an umbrella term for long-term contractual arrangements in which a 

private partner may design, finance, build, and/or operate a public facility, with risk allocation defined 

by the contract. The willingness to assume risk varies across owners, designers, and contractors and 

varies over time and market conditions, project experience, and availability of affordable insurance. 

Grants and loans would be available under any delivery approach as long as Metropolitan (or some 

public agency) retained some or all ownership. 

Much has been written on this topic; a good summary of current thinking on Alternative Project Delivery 

may be found at the National Academy of Construction website19. The December 2010 Study on 

Alternative Project Delivery Methods (managed by the author) evaluated various options for the Dana 

Point Desalination Plant. They are described further below. That project is currently being delivered 

through a Progressive Design-Build-Operate and Maintenance (DBOM) approach. 

 

18 http://aghllaw.com/wp-content/uploads/2017/05/Role-of-a-Owners-Agent.pdf 
19 https://www.naocon.org/wp-content/uploads/Alternative-Project-Delivery-Methods.pdf 
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Metropolitan is currently only able to utilize Design Build and Progressive Design Build per the 

administrative code: §8148. Alternative Project Delivery In lieu of the public works procurement process 

described in Section 8142, the District may utilize the following three alternative project delivery 

methods for a public works project: design-build, progressive design-build, or construction 

manager/general contractor. All other project delivery methods would require a change in the 

Administrative Code.  It is likely that labor unions would have a significant viewpoint on the selection of 

other alternative project delivery methods. 

8.2.1 Alternative Project Delivery 
The Alternative Project Delivery options include: 

▬ Engineering, Procurement, Construction, and Management (EPCM) 

▬ Design-Bid-Build (DBB) 

▬ Construction Manager (CM) 

▬ Construction Manager at Risk (CMAR) 

▬ Design-Build (DB) 

▬ Design-Build-Operate (DBO) 

▬ Build Own Operate (BOO) 

▬ Build Own Operate Transfer (BOOT) 

▬ Alliance 

The following sections contain a brief description of these models. 

8.2.1.1 Engineering, Procurement, Construction, and Management 

In the EPCM method, the owner (Metropolitan) contracts with a single organization (company) to 

provide all engineering, procurement, construction, and management. For a fee, this entity manages 

design, multiple subcontracts, owner-furnished equipment, and commissioning, through a professional 

services contract as shown in Figure 8.1. 
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Figure 8.1 Engineering, Procurement, Construction, and Management 

Individual contracts between the owner and the company are let, which allocate risk. The EPCM 

company has only a management role. Table 8.2 presents the advantages and disadvantages of EPCM. 

Table 8.2 Advantages and Disadvantages of Engineering, Procurement, Construction, and Management 

Advantages Disadvantages Contract Form 

EPCM is suitable for large projects 
where the owner has inadequate 
staff resources to manage the 
project. 

The owner typically bears the risks 
associated with cost. 

Cost reimbursable (may include 
certain negotiated fixed overheads). 

EPCM is good for fast-track projects. Legal costs can be higher to 
negotiate multiple contracts. 

 

▪ EPCM allows extensive owner 
interaction throughout the project 
delivery process.  

▪ This could include modifying 
project specs as there are multiple 
contracts and not a single, over-
arching contract. 

▪ Substantial owner involvement is 
needed to confirm specific 
requirements are understood by 
the EPCM contractor.  

▪ Increased owner effort is required 
because of the heavy involvement 
in day-to- day operations. 

 

Lower overall cost, no mark-up due 
to contract risk; owner retains 
competitive pricing advantage. 

Schedule risk lies with the owner.  

Owner staff sense of ownership 
strengthened. 

Potential for gap in scope coverage 
between the contractor and 
vendors/suppliers. 

 

More control over process. High level of interface risk between 
EPCM members. 

 

More transparency on project costs.   
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Advantages Disadvantages Contract Form 

Owner’s financing flexibility. 

Well-suited for less defined projects 
with anticipated changes to scope of 
the contract/supply chain. 

  

Less litigation—teams can identify 
issues early and remedy situation 
before larger problems arise. 

  

Provides a turn-key solution.   

 

This method is very popular for mining projects where the owner has clear requirements for production 

and quality of equipment. It is gaining popularity in the petrochemical, power, and desalination areas. 

Two examples of EPCM delivered seawater desalination plants include: 

▬ Sorek Desalination Plant, Israel: One of the largest seawater reverse osmosis plants was 

delivered using an EPCM approach (it is also an example of a BOOT discussed below). The 

project involved extensive engineering and procurement phases to provide efficient operation. 

▬ Carlsbad Desalination Plant, California: This facility used EPCM delivery to manage the complex 

integration of various systems and technologies, ensuring compliance with environmental 

regulations and operational efficiency. 

8.2.1.2 Design-Bid-Build 

The DBB project delivery method is traditionally used by Metropolitan and is depicted in Figure 8.2. 

 
Figure 8.2 Schematic of Design-Bid-Build Participants 

The process entails a designer preparing preliminary and detailed drawings, a bid being let, and a 

contract let for construction. 

It involves the owner appointing a project manager to sequentially manage performance requirements, 

investigations (including providing significant input), and pursuing planning approvals followed by 

separate stages for design and construction through lowest cost-competitive bidding. The owner 

requirements can be incorporated on design issues and operational requirements. Once acceptance 

testing occurs, the owner takes over operations. 
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DBB relies on the skill and experience of the design engineer(s) together with owner oversight to deliver 

the seawater desalination facilities rather the competitive pressure employed by other methods. 

The design risk lies with the design consultant. Construction risk lies with the contractor. The project 

manager holds the contract administration risk. The owner assumes the operations, financial, demand, 

and planning risks. 

There is standard documentation for supply of professional services, and low contractual risk because of 

the large amount of work done this way. The technical documentation needs to be of a high standard to 

minimize contractual disputes. Table 8.3 depicts advantages and disadvantages of DBB. 

Table 8.3 Advantages and Disadvantages of Design-Bid-Build 

Advantages Disadvantages Contract Form 

DBB is commonly used in the U.S., 
and most water utilities are generally 
comfortable with it. 

Usually takes longer to deliver the 
project as tasks are sequential. 

Cost reimbursable(design);  

(may be lump sum or fixed price 
design for all or portion of design in 
select instances; fixed price/lump 
sum (construction); unit rate or 
adjustment factors may also apply 

The owner maintains significant 
control and can specify the desired 
features and control design. 

▪ The designer, constructor, and 
operator are not integrated, and 
some risk of “finger-pointing” 
exists. 

▪ If problems arise, disputes on 
responsibility can be difficult to 
resolve.  

▪ Owner responsible for design 
errors and omissions 

 

 

The owner can react to site 
conditions through a schedule of 
rates contract. 

There is limited post-design 
innovation/cost savings. 

 

Competitive construction prices for 
the design can be obtained. 

Limited or no early contractor 
involvement. 

 

 

 Maximizes risk transfer to 
contractor. 

 

The owner must staff operations.  

 Less costly to administer. 

 

Contracts can be adversarial in 
nature risking litigation. 

 

 

Where the project involves little scope innovation, DBB is often the best approach. DBB is also suited for 

projects involving expansion of existing works where conforming to the overall design of the facility is 

needed. A variation on this approach is called “multiple primes” where, instead of one contractor 

selected for construction, multiple contracts are let. 
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8.2.1.3 Construction Manager 

Both CM and CMAR are variations to the DBB approach. With CM or CMAR, the build portion of the 

project may involve multiple contractors with the owner supplementing their oversight capabilities with 

a dedicated construction manager. Figure 8.3 depicts CM participants. 

 
Figure 8.3 Construction Manager Participants 

The CM would have a range of responsibilities that are often determined by the owner’s capabilities and 

capacity. In CM, the owner retains the responsibility, authority, and risks of construction. Table 8.4 

depicts the advantages and disadvantages of CM. 

Table 8.4 Advantages and Disadvantages of Construction Manager 

Advantages Disadvantages Contract Form 

Supplements owner’s CM capabilities 
and resources. 

Full project risk retained by owner 
until all construction packages 

bought out. 

Cost reimbursable 

 

 

Provides owner with maximum 
flexibility and control throughout 
project. 

CM is not responsible for the faults 
of the contractors. 

 

 Firm project cost not established 
until later in the project timeline. 

 

 

8.2.1.4 Construction Manager at Risk 

The CMAR process streamlines project delivery by emphasizing collaboration, detailed planning, and 

proactive management. Figure 8.4 depicts Construction Manager at Risk participants. 
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Figure 8.4 Construction Manager at Risk Participants 

the use of a CMAR transfers owner responsibilities, authorities, and risks to the Construction Manager 

At Risk, either in whole or in part. 

CMAR involves four key stages: selecting the construction manager, setting a guaranteed maximum 

price (GMP), planning during pre-construction, and managing the construction phase. Each step is 

essential for ensuring a successful, cost-effective outcome. Table 8.5 depicts advantages and 

disadvantages of CMAR. 

Table 8.5 Advantages and Disadvantages of Construction Manager at Risk 

Advantages Disadvantages Contract Form 

Similar to DBB. Similar to DBB during construction. Cost reimbursable (to upset limit or 
with gain/pain provisions). 

 

Greater visibility to subcontractor 
pricing. 

Owner involvement in contractor 
selection may create performance 
challenges for the CMAR. 

 

Construction input during design 
phase. 

  

Shifts construction risk to the CMAR 
entity. 

  

 

8.2.1.5 Design-Build 

In a DB project, a company takes the responsibility for the design and construction of the facilities. A 

schematic of the participants is depicted in Figure 8.5. 
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Figure 8.5 Schematic of the Design-Build Participants 

This approach entails four basic steps: 

▬ Planning and Team Selection: the design-build process begins with selecting a team that would 

handle both the design and construction phases. 

▬ Preliminary Design and Budget: the design-build team works closely with the owner to 

understand their vision, budget and timelines. 

▬ Collaborative Design Development: This step confirms the design is feasible and avoids 

surprises later. 

▬ Streamlined Construction: the same team overseeing the design now leads the build, 

eliminating the need for a handoff. 

The design is based on meeting explicit facility performance requirements.  The company may 

subcontract some of the required tasks, for example, some technical design elements. The facilities are 

transferred to the owner upon completion for subsequent operation. Standard documentation for DB 

contracts are well understood in the market. 

There are numerous examples of DB for water and sewer facilities. This method can deliver the asset in 

a shorter time than DBB. Costs can be reduced because the design is driven by the company with a focus 

on winning a competitive bid. All bidders must complete a portion of the design to finalize their financial 

bids, creating an opportunity to assess different design approaches. The degree of specification detail in 

the contract would reflect the potential for innovation and cost savings. 

The private sector accepts the design risk and the construction risk in this method. There is some 

extension of time risk to the owner. There is much greater risk to the owner if changes are initiated by 

the owner. The owner assumes the operation, financial, demand, and planning process risks. 

The owner needs to be able to unambiguously specify the project performance requirements and be 

able to assess the relative merits of different processes and systems. Table 8.6 depicts advantages and 

disadvantages of DB. 
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Table 8.6 Advantages and Disadvantages of Design-Build 

Advantages Disadvantages Contract Form 

▪ A single company has a clear 
responsibility to deliver a facility 
which meets performance 
requirements and is responsible for 
design and construction.   

▪ This minimizes conflicts when 
resolving faults.  

▪ Owner is not responsible for 
designer errors and omissions. 

Complete and up-front knowledge of 
performance requirements is needed 

 

Many variations, fixed price, GMP, 
cost reimbursable, and others 

 

The method is often adopted to 
shorten the delivery time 

 

▪ It is not suitable when owner 
objectives may change during 
project delivery.  

▪ A variation of this method is 
Progressive Design-Build, which 
provides more flexibility for owner 
involvement 

 

If site conditions are predictable and 
scope is well defined, control of the 
design by the contractor should lead 
to a low capital cost facility 

 

▪ Proposers may focus on the capital 
cost (as they are not responsible 
for operations) leading to high 
operating costs.  

▪ Requiring multiple year 
performance demonstration 
requirements can address this 
limitation. 

 

Design and construction contractors 
may have process knowledge and/or 
patented equipment not available to 
design consultants. 

Significant expertise is required to 
define performance requirements in 
contractual documents. 

 

Greater potential for off-site 
fabrication. 

Litigation is a risk as the form of 
contract is adversarial in nature. 

 

 Increased opportunities for 
optimization and innovation. 

 

Quick decision making required.  

 Greater sophistication needed to 
administer the contract. 

 

 

DB is well suited to projects with simple investigation and planning approval needs, where the time 

frame to completion is required to be shortened. It is also suited to complex projects such as treatment 

works or major pumping stations where there are several options which could satisfactorily meet 

performance requirements. It is also more suited to facilities where most of the total life cycle costs are 

in the initial capital cost. If DB is to be used for seawater desalination plants with high operating costs, 

then a proving period needs to be incorporated in the contract. 

Examples of DB in seawater desalination plants include the 25 mgd Tampa Bay Desalination Plant in 

Florida. The Design-Build Team included AECOM and other contractors. The RO plant was completed in 

2008. The 1,000 mgd multi-effect distillation and RO Ras Al Khair Desalination Plant in Saudi Arabia was 

built in 2014 by a DB team a consortium including Acciona and others. 
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8.2.1.6 Design-Build-Operate 

In a DBO, a company or consortium contracts to design, build, and operate a facility. The company 

transfers the ownership to the owner upon completion. A schematic of the participants is depicted in 

Figure 8.6. 

 
Figure 8.6 Schematic of the Design-Build-Operate Participants 

The owner enters into a long-term lease agreement with the company to operate the facility, typically 

10 to 25 years. The company is reimbursed for operations on a fixed cost-plus variable payment 

structure, consisting of a stable base fee with additional payments based on performance or usage 

metrics during construction and operation. The construction is funded by the company, but upon 

completion, and subject to meeting performance requirements, is reimbursed by the owner. 

High owner involvement is required to define performance requirements for the construction and 

operation phases. The company only gets paid upon meeting performance requirements. Accordingly, 

clear acceptance testing procedures need to be developed. The owner is required to administer ongoing 

operational performance (availability, volume, and service). 

The risks associated with design, construction, and operation (and often maintenance) are allocated to 

the private sector. Table 8.7 depicts advantages and disadvantages of DBO. 
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Table 8.7 Advantages and Disadvantages of Design-Build-Operate 

Advantages Disadvantages Contract Form 

▪ Company is responsible for design, 
construction, and operations.  

▪ Single point of responsibility for 
performance of the facility, which 
should lower costs. 

▪ The owner must define project 
requirements and risks before 
bidding.  

▪ Significant bidding costs are 
involved.  

Lump sum (D/B) and either lump sum 
or performance-based compensation 
(output, availability) during O&M 
phase. 

 

The owner retains ownership and 
has some control to cope with 
unexpected changes in performance 
requirements. 

Ongoing an extensive administration 
is required. 

 

DBO companies have process 
knowledge and patented equipment 
not available to design consultants. 

Changes cannot be made after 
awarding the contract without 
significant effort. 

 

  Litigation is a risk as the form of 
contract is adversarial in nature. 

 

 Owner has limited involvement in 
decision making until the project is 
transferred in operations. 

 

 

The DBO method suits projects with high capital values (like seawater desalination plants) or where 

operational costs are a significant portion of total life cycle costs. If owners do not wish to transfer 

ownership but wish to introduce a competitive model into their existing system, DBO is suitable.  Also, if 

operations or geographic location do not play to a core strength, the DBO model can manage that risk. 

Finally, DBOs are suited to owners looking to lock in minimum cost solutions over a long time frame. 

Examples of water projects delivered by DBO include: 

▬ Sri Lanka’s award to SUEZ of a contract to design, build, and operate a RO desalination plant in 

Jaffna, the capital city of the Northern Province of the country. 

▬ Doheny Desalination Plant is being delivered by a progressive design, build, operate, and 

maintain approach and features a joint venture of Acciona, Filanc, and Hazen and Sawyer. 

Progressive design-build (PDB) builds on the principles of traditional design-build but offers 

greater flexibility during the early stages of a project. In PDB, the owner selects a design-builder 

based on qualifications rather than cost and collaborates closely during the design phase before 

finalizing the price and construction details. Key features of PDB include: 

▪ Two-Phase Process: The project is developed in two stages: pre-construction (collaborative 

planning and design) and construction. 

▪ Owner Involvement: Owners actively participate in the design decisions, ensuring alignment 

with project goals. 

▪ Flexibility: The approach allows adjustments to scope, budget, and schedule as the design 

progresses. 

PDB is ideal for projects with evolving or uncertain requirements (the beach wells are an example of this 

uncertainty). PDB is also suited for projects where owner input is critical to success. 
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The Doheny Desalination Plant project also includes contract operations and maintenance components. 

▬ Lake Pleasant Water Treatment Plant – Phoenix, Arizona. When the Lake Pleasant Water 

Treatment Plant opened in 2007, it was the largest water DBO project in North America. The 

$228 million plant, delivered on schedule and within budget, has a capacity of 80 mgd. 

▬ Fillmore Water Recycling Plant – Fillmore, California. American Water designed, built, and now 

operates this wastewater treatment plant that recycled 100 percent of the water it treats. The 

facility was built to replace an existing, outdated facility that no longer met modern 

environmental standards. 

▬ Tolt Water Treatment Plant (Tolt) – Seattle, Washington. In 1997, Tolt was one of the first 

major water DBO projects in the United States. It was created through DBO. Qualified 

companies each submitted one bid covering the design, construction, and operation of the 

facility for a minimum of 15 years and extending up to 25 years. The City owns the facility and 

City engineers oversee the operation. The DBO approach was used to better align the design 

engineers, the contractor/builders, and the operations, saving the City tens of millions of dollars 

in capital investment. 

8.2.1.7 Build Own Operate 

The BOO approach involves selecting a company to design, build, and operate the facility in perpetuity. 

A schematic of the participants is depicted in Figure 8.7. 

 
Figure 8.7 Schematic of the Design-Build-Operate Participants 

The company finances construction and operation in return for revenue, which is normally paid through 

a fixed availability charge and a volume charge. The assets are owned by the company/private sector, 

and all major project risks are transferred to the company. 

High owner involvement is required to establish performance criteria and guarantee requirements for 

design, construction, operation, and finance. A proving period is normally incorporated to confirm the 

project is operating according to a performance specification. Once compliance has been achieved, the 

payments flow to the company. 

Large projects usually require separate agreements between the company who would design, build, and 

operate the facility and the financing entities. The legal fees associated with this alternative delivery 

approach are high because the project documentation is non-standardized. depicts advantages and 

disadvantages of BOO. 

The BOO delivery method is suitable for greenfield projects (undeveloped land) with a high capital value. 

The method suits projects where operating costs comprise a significant portion of total life cycle costs. 
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The method suits owners who wish to transfer the maximum amount of risk to the private sector, such 

as: Projects which have a limited life, where there is no value in acquiring the asset at the end of the 

period, or where the owner’s strategies may make the asset redundant at a particular time in the future. 

The method is suited to owners where ownership and operation are not seen as core business. The 

method is suited to owners where ownership and operation are not seen as core businesses, and 

owners looking to achieve minimum cost solutions and to lock these in over a long time frame. 

Table 8.8 depicts advantages and disadvantages of BOO. 

Table 8.8 Advantages and Disadvantages of Build Own Operate 

Advantages Disadvantages Contract Form 

Owner completely transfers responsibility 
of the project to a private party and pays 
for services, outputs, or benefits it 
receives, if any. 

▪ Owner has limited influence on the details 
of engineering or construction.  

▪ Owner’s ability to adjust facility focus 
diminished or non-existent. 

Sale contract 

The bidding process encourages 
competition in design, construction, 
operation and finance, promoting an 
efficient, low-cost solution. 

Owner may be precluded from developing a 
competing facility. 

 

 

Most of the project risk is transferred to 
the private sector. 

▪ Requires intensive owner involvement to 
define project requirements and risks.  
Involves significant bidding costs and 
complex negotiations.   

▪ Owner has little control to deal with 
unexpected changes in performance 
requirements. 

 

Eliminates the tension between 
maintenance and replacement. 

This method is not flexible as the asset is 
owned by the company. 

 

There is a clear focus of delivering service 
outcomes. 

 This method requires a strong regulatory 
structure. 

 

Owner can pay for product, avoiding 
capital outlays. 

Agency must purchase a minimum amount 
of water even if water demands drop. 

 

 

An example of the BOO delivery approach is the Hamma Seawater Desalination Plant completed in 2008 

by Veolia. Veolia provided joint venture funding to build and operate this project and today holds a long-

term contract to operate and maintain the plant, ensuring continuous access to water for the people of 

Algiers. 

In a BOO, Metropolitan would enter into a Water Purchase Agreement (WPA), agreeing to purchase a 

quantity of water that meets an agreed-to water quality specification at a price (with escalators). The 

WPA between Poseidon and the San Diego County Water Authority (CWA) for the Carlsbad Desalination 

Plant is a 30-year, take-if-delivered contact with a term beginning at financial close. The WPA commits 

the CWA to purchase a minimum 48,000 AF/year of product water and provides the option to demand a 

maximum 56,000 AF/year. WPAs are helpful in locking in the quantity, quality, and price considerations. 

The downside is that they often require purchase of a fixed amount of production and, if the contracting 

agencies’ water demands drop (as in the case of CWA), the potential to strand the investment is real; 

CWA must buy the water whether it needs it or not. 
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8.2.1.8 Build Own Operate Transfer 

In the BOOT method, a company (or consortium of companies operating under partnering agreement(s)) 

is chosen to build, own, and operate the facilities with the eventual transfer back to the owner. The 

consortium is generally reimbursed so that it recovers its costs and gains a return on its investment. 

Significant and early owner involvement is required to define all project requirements as well as close 

performance monitoring over the life of the project to administer payment to the consortium. 

The risks associated with design, construction, operation, and finance are allocated primarily to the 

private sector. The degree of allocation is dependent on individual contract arrangements. Since the 

legal arrangements must cover all aspects of the project there are substantial document requirements.   

Table 8.9 depicts advantages and disadvantages of BOOT. 

Table 8.9 Advantages and Disadvantages of Build Own Operate Transfer 

Advantages Disadvantages Contract Form 

▪ Obtains competitive design, 
construction, operation, and finance 
engagement.  

▪ It should achieve a minimum cost 
solution provided reasonable design 
freedom is allowed, and uncertainties 
are minimal. 

▪ Requires intensive owner involvement 
to define project requirements and 
risks prior to bidding.  

▪ Significant bidding costs and complex 
negotiations are required prior to 
contract execution. 

Concession type contract 

 

Most of the project risk is allocated to 
the private sector. 

The owner has less control than under 
DBO to deal with unexpected changes 
in performance requirements since the 
site and the asset are under the control 
of the consortium. 

 

Owner does not carry cost of project on 
their balance sheet. 

This method is not flexible, e.g. to 
changing regulatory requirements or 
changing demand. 

 

Ownership transferred after a defined 
period of time. 

  

 

BOOT is suited to owners looking to achieve minimum cost solutions and to lock these in over a long 

time frame or where the facilities are not seen as core business (e.g. the facilities are easily separable 

from the rest of the owner’s business/operations). It is also suitable for complex, high capital cost 

facilities or where project operating costs are a significant portion of total life cycle costs. Projects with 

some complexity and scope for innovation are suited to this method. 

An example of BOOT is the Sorek Desalination Plant in Israel, which will be operated by a private 

consortium for 25 years. The plant produces ~624,000 cubic meters of water per day. Ownership will 

transfer to the Israeli government after the operational period. 

8.2.1.9 Alliance Contracting or Integrated Project Delivery 

In Alliance Contracting or Integrated Project Delivery method, several companies, agencies, and/or the 

owner work together as partners in an alliance to design, build, and operate the facilities on an agreed 

fee basis. A schematic of the participants is depicted in Figure 8.8. 
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Figure 8.8 Schematic of the Alliance Contract or Integrated Project Delivery Participants 

The participants apportion tasks and the overall profits or losses that accrue. This was employed for the 

Northside Storage Tunnel in Sydney, Australia, and the Gold Coast Desalination Plant in Queensland, 

Australia. The method is ideally suited to projects where risk cannot be quantified before bidding. The 

owner must be prepared to participate in the alliance as an equal, but not dominant, partner as all 

decisions must be unanimous. This can be difficult for owners used to a traditional capital project 

delivery method. 

In this method, risks are shared between the participants, but ultimately, risk lies with the owner. Table 

8.10 depicts advantages and disadvantages of Alliance Contracting/Integrated Project Delivery. 

Table 8.10 Advantages and Disadvantages of Alliance Contracting (Integrated Project Delivery) 

Advantages Disadvantages Contract Form 

Team based approach. Extensive planning required. Cost plus incentives 

Alignment of goals. Potential for forced integration of 
project team members. 

 

Multi-party agreement such that all 
stakeholders work as one. 

Long procurement.  

Collective management. ▪ No buy in by team members.  

▪ Trust building takes time. 

 

Contractually required collaboration. ▪ It requires a high level of expertise 
of team members from all parties.  

▪ Lack of education can hinder 
progress. 

 

▪ Shared risk.  

▪ Allows risks to be managed in an 
equitable manner and generally 
reduces potential for conflict. 

Lack of legal precedent.  

 It can deliver a project quickly. Still new to the industry.  

▪ Useful where projects have 
important objectives other than 
cost (e.g. schedule, environment, 
safety, etc.).  

▪ This method can directly 
incorporate these considerations 
into the reimbursement of the 

Not an apples-to-apples supplier 
base. 
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Advantages Disadvantages Contract Form 

partners, allowing the team focus 
to be more balanced than in the 
DBB method.   

Optimizes use of technology (BIM, 
EPM, LEAN) in project development. 

Difficult to apply to public sector 
contracting. 

 

▪ All costs are open book and, 
therefore, transparent which builds 
trust.  

▪ Encourages participants to focus on 
solving problems collaboratively. 

▪ Changes to scope are priced in a 
transparent manner, eliminating 
opportunities for windfall profits. 

Value for money can be difficult to 
prove objectively. 

 

Can include an operating period. Complex agreements.  

 

Alliance Contracting is suited to projects where past project delivery methods are poor (for example, 

tunnels, ocean works) due to the inability to fairly allocate and quantify risk at the time of bidding. Also, 

projects where objectives other than cost, such as schedule, operations, safety, environment, 

community outreach, or maintenance objectives are important. Alliance Contracting can be helpful 

where high level of interaction is needed with existing facilities or where close collaboration is required 

to determine optimum solutions. This approach minimizes litigation risk. 

Examples where Alliance Contracting was used include: 

▬ Sydney Desalination Plant, Australia: This facility used an alliance contracting model to foster 

collaboration among the government, contractors, and consultants, leading to improved project 

delivery and cost management. 

▬ Málaga Desalination Plant, Spain: The project adopted an alliance approach to integrate various 

stakeholders, which helped streamline processes and reduce construction time. 

8.2.2 Public Private Partnership 
As mentioned previously, the term public-private partnership (PPP or P3) is frequently used and may 

refer to a wide range of contracting and financing structures. There is no consensus about how to define 

a PPP. The term can cover hundreds of different types of long-term contracts with a wide range of risk 

allocations, funding arrangements, and transparency requirements. Despite there being no formal 

consensus regarding a definition, the term has been defined by the Organisation for Economic Co-

operation and Development (OECD) as “long term contractual arrangements between the government 

and a private partner whereby the latter delivers and funds public services using a capital asset, sharing 

the associated risks.”20 

 

20 OECD (2012), Recommendation of the Council on Principles for Public Governance of Public-Private 
Partnerships, https://www.oecd.org/governance/budgeting/PPP-Recommendation.pdf 
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PPP-type arrangements may feature in several of the project delivery approaches. While each of the 

project delivery approaches above refers to a singular company, it is common for these companies to be 

joint ventures of two or more firms. 

Examples of P3s in the seawater desalination area include: 

▬ Sydney Desalination Plant, Australia, operated under a P3 model. The plant was constructed in 

2010 to provide water security during droughts. The private partner, Veolia, manages 

operations and maintenance. 

▬ Carlsbad Desalination Plant, California, USA. The largest desalination plant in the Western 

Hemisphere was developed through a P3 between the San Diego County Water Authority and 

Poseidon Water. The plant provides about 10% of San Diego's water supply. 

▬ Ashkelon Desalination Plant, Israel, was one of the first large-scale desalination plants using a P3 

approach. It is operated by a consortium including IDE Technologies and the Israeli government. 

The plant supplies approximately 20 percent of Israel's drinking water. 

▬ Sorek Desalination Plant, Israel. The plant was developed through a P3. It is operated by a 

private consortium, including IDE Technologies and is one of the largest and most advanced 

seawater desalination plants globally. 

▬ Desalination Plant in Abu Dhabi, UAE was developed as a P3 between the government and 

private investors. The plant provides potable water through reverse osmosis technology. 

P3 models can effectively address water scarcity through innovative desalination solutions. 

Selection of the appropriate approach is usually conducted through a rigorous collaborative evaluation 

between the project proponent and their advisory consultant as the risk trade-offs are significant and 

long-lived and require detailed discussion/buy-in. 

The selection of the appropriate alternative delivery approach should consider whether: 

▬ The history of existing methods of project delivery is poor or not well established (e.g., slant 

beach wells, ocean works): is it due to the inability to fairly allocate and quantify risk at the time 

of bid? 

▬ How much and how significant the required outcomes are developed during the project delivery 

(e.g., projects where community consultation strongly influences project details)? 

▬ How urgent is delivery of the project? 

▬ Objectives other than cost rank highly (e.g., operational considerations, safety, environment, 

community outreach). 

▬ Highly complex interaction with existing assets. 

▬ Requires a high level of close collaboration among parties to determine the optimum solution. 

Coastal Southern California seawater desalination plants reflect many of these decisions and risk factors. 

In addition, Metropolitan should consider: 
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▬ Capital Cost and Complexity of Project: As the project value increases, larger contractors 

become more interested in bidding, offering innovations in the design, construction, and 

operation of facilities. They are also prepared to invest more in developing their ideas if the 

ultimate reward is large. 

▬ Government Policy: Some government policies may preclude certain delivery methods.  This is 

particularly true of private ownership of assets. In some jurisdictions, owners may not be able to 

share risks which they are not directly responsible for. 

▬ Finance: Where the owner has a high level of debt and wishes to avoid additional debt, BOOT 

and BOO are feasible options. 

▬ Regulatory Approvals: Where detailed designs are needed to obtain regulatory approval, DBB 

and EPCM are suited options. 

▬ Timing: For projects where very tight delivery times are required, the best suited options 

include DB, DBO, and EPCM delivery methods. 

▬ Design: Where the best skills to undertake the design are with contractor/operators then DB, 

DBO, BOOT, BOO, and Alliance (Integrated Project Delivery) models are preferred. 

▬ Type of Site (Brownfield or Greenfield): Where there are existing assets and industrial 

operators which need to be considered (brownfield) then the DBB and EPCM allow a high level 

of client/owner interaction. 

▬ Operations: Where the owner has a high level of operations skill and this is seen as core 

business then DBB, EPCM, DB, and Alliance models are best suited. Where operations is not a 

core skill, or current operators are at lower than industry benchmark levels, then DBO, BOOT, 

and BOO are favored. 

In general, where project risks are well understood then the DBB and EPCM methods are preferred. If 

demand/load projections are likely to change dramatically, then it is best to avoid methods with long-

term operational terms. 

If risks are poorly understood (e.g. geotechnical, wave climate, ocean currents) or scope is poorly 

defined, then an Integrated Project Delivery or the Alliance approach that has been used in Australia 

provides a clear process for managing unforeseen risks by sharing responsibility for unknown risks. 

8.2.3 Partnering Considerations/Potential Roles 
Owner - The simplest partner arrangements involve the least number of parties. To that end, 

Metropolitan owning, operating, and distributing the water is simple.  

Purchaser - Metropolitan could also buy a guaranteed quantity and quality of desalinated seawater 

supply at an agreed-to price and term from a seawater desalination plant. Wholesaling that water to 

one member agency under the current policies governing Metropolitan water deliveries would minimize 

the complexity and transactional costs. The member agency (and their sub-agencies) bear responsibility 

for the supply past the Metropolitan service connection, which is identical to current supply policies. 
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Facilitating the Local Supply Exchange Framework (LSEF) – In August of 2025, Metropolitan’s Board 
approved the LSEF to allow local water agencies across the region to sell and purchase locally produced 
supplies among one another. Metropolitan’s role is as a facilitator of an exchange of local supplies (e.g. 
desalinated seawater) between its member agencies.  

▬ Wheeling water – Metropolitan could provide access to its physical distribution system to move 

water supplies between parties, charging the appropriate wheeling charges. 

▬ Financier – Metropolitan could agree to provide financing for all or part of a project.  

▬ Technical adviser – Metropolitan could be a technical advisor. This role could apply to different  

parts of project delivery from design oversight to construction management. 

8.3 Monitoring and Reporting Requirements for Private Sector 
Operators 
Should Metropolitan involve private sector operations there are a variety of contractual monitoring and 

reporting considerations that should be documented. Below are summarized considerations for the 

current water purchase agreement for the Carlsbad Desalination Plant. 

8.3.1 Product Water Quality Compliance (Core Daily Requirement) 

8.3.1.1 Required Standard  

The Project Company must continuously produce product water that complies with: 

▬ All Applicable Law drinking water standards. 

▬ All permit requirements. 

▬ Additional contract-specific quality standards beyond minimum regulatory limits . 

8.3.1.2 Daily Checklist 

▬ Verify finished water meets all state and federal potable water standards 

▬ Verify contract-specific water quality targets are met 

▬ Confirm chlorine residual is maintained 

▬ Confirm chloramine / ammonia ratio is within required operating limits 

▬ Confirm no unacceptable water enters the distribution system 

8.3.1.3 Immediate Action 

If water is: 

▬ Off-Specification Product Water → corrective response required. 

▬ Unacceptable Water → immediate reporting + operational remedy required. 

▬ Potential public health issue → boil water notice obligations may apply  

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 224 of 324

300



8.0 │ FUNDING AND PARTNERSHIP OPPORTUNITIES 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 8-23 

8.3.2 Sampling and Laboratory Monitoring 

8.3.2.1 Required Sampling Locations 

Contract requires compliance determination at designated sampling points for finished product water 

quality. 

Monitoring Checklist: 

▬ Sample at contract-defined compliance locations 

▬ Follow approved sampling frequency 

▬ Use certified laboratory methods 

▬ Maintain chain-of-custody records 

▬ Retain all analytical records for audit 

8.3.2.2 Laboratory Requirements 

Sampling, testing, and laboratory work must comply with: 

▬ Applicable Law 

▬ Governmental approvals 

▬ Certified methods and licensing requirements  

8.3.3 Treatment Process Monitoring 

8.3.3.1 Continuous Process Monitoring Required  

Operator must continuously monitor treatment performance including: 

▬ Raw seawater intake conditions 

▬ Pretreatment performance 

▬ Reverse osmosis performance 

▬ Chemical dosing systems 

▬ Post-treatment stabilization 

▬ Disinfection systems 

▬ Chlorination / chloramination control 

8.3.3.2 Operational Goal 

Maintain treatment process so final water quality remains compliant despite source variability. 

8.3.4 Raw Seawater Quality Monitoring 

8.3.4.1 Required Monitoring  

Contract specifically recognizes raw seawater variability as performance risk. 
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Monitor for: 

▬ Turbidity 

▬ Salinity 

▬ Temperature 

▬ Organics 

▬ Algae / red tide conditions 

▬ Contamination events 

▬ Other raw seawater quality changes affecting treatment 

Special Trigger Conditions: 

▬ Red tide bloom documentation 

▬ Contamination event reporting 

▬ Relief claims documentation if raw water conditions impair production  

8.3.5 Performance Monitoring (Plant Output / Reliability) 

8.3.5.1 Daily Performance Tracking 

▬ Delivered volume vs demand schedule 

▬ Flow rate compliance 

▬ Pressure compliance 

▬ Operating mode performance 

▬ Pump availability 

▬ Shutdown hours logged 

8.3.5.2 Performance Guarantee Monitoring 

Track compliance with: 

▬ Annual supply commitment 

▬ Monthly supply commitment 

▬ Flow limitations 

▬ Delivery obligations  

8.3.6 Off-Spec Water Response Protocol 

8.3.6.1 If Off-Specification Water Occurs 

▬ Immediately identify affected volume 

▬ Notify Water Authority 
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▬ Document cause 

▬ Implement corrective treatment action 

▬ Prevent recurrence 

8.3.6.2 If Unacceptable Water Occurs 

▬ Stop delivery if necessary 

▬ Notify immediately 

▬ Follow emergency corrective procedures 

▬ Support regulatory communication if required  

8.3.7 Monthly Operations Report (Formal Contract Deliverable) 
Must include: 

▬ Treatment performance summary 

▬ Water quality incidents 

▬ Regulatory test results 

▬ Monitoring data 

▬ Equipment outages 

▬ Shutdowns 

▬ Failures to meet performance guarantees 

▬ Environmental / health test results 

▬ Notices from regulators 

▬ Utility outages 

▬ Maintenance impacts on treatment performance  

8.3.8 Annual Operations and Maintenance Report 
Required annually within 45 days after contract year end and must include: 

▬ Summary of monthly reports 

▬ Review of operational practices 

▬ Review of maintenance practices 

▬ Regulatory fines or penalties 

▬ Capital modifications 

▬ Equipment replacements 

▬ Operational performance review  
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8.3.9 Regulatory Reporting / Permit Compliance 
Ongoing requirements: 

▬ Submit all permit-required reports to agencies 

▬ Provide copies to Water Authority 

▬ Report non-compliance immediately 

▬ Track enforcement notices 

Includes: 

▬ Drinking water permits 

▬ Environmental monitoring 

▬ Health/safety compliance reports  

8.3.10 Recordkeeping Requirements 
Must maintain for audit (for minimum of 10 years): 

▬ Water quality test records 

▬ Lab reports 

▬ Calibration records 

▬ Process monitoring logs 

▬ Incident logs 

▬ Regulatory correspondence 

8.4 Potential Partnerships and Exchanges 

8.4.1 Doheny Seawater Desalination Plant 
The potential expansion of the Doheny seawater desalination plant would provide an additional 10 mgd 

of production capacity (there is sufficient demand in South Orange County to absorb this amount). 

There are two options for tie-in locations to pump product water from the desalination facility into 

existing transmission systems: 

▬ Tie-in to the existing JTM and the existing WIP. The JTM was constructed in 1961 to convey 

potable water from a Metropolitan connection in Irvine, California to cities in southern Orange 

County, ending in northern San Diego County at the San Onofre State Park San Onofre Bluffs 

Campground. 

▬ The WIP was constructed in 1991 to convey potable water from a connection at the South 

County Pipeline to the City of San Clemente along Avenida Pico and to South Coast Water 

District, ending in Stonehill Avenue near San Juan Creek in Dana Point.  These facilities are part 

of the Joint Regional Water Supply System (JRWSS) and include two reservoirs and 
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approximately 38 miles of water transmission main with turnouts at approximately 40 locations 

to deliver water to six member agencies and three customers in northern San Diego County. The 

JRWSS is contract operated by SCWD on behalf of Irvine Ranch Water District, El Toro Water 

District, Santa Margarita Water District, Moulton Niguel Water District, and the City of San 

Clemente.  Customers include Southern California Edison (San Onofre Nuclear Generating 

Station), United States Marine Corps Camp Pendleton, and California State Parks. The JRWSS 

facilities in the vicinity of the Desalination Plant are owned by South Coast Water District and 

the City of San Clemente. 

▬ Convey the new supply to the JTM, the WIP, and the South County Pipeline (which is accessed 

through the WIP pipeline). The South County Pipeline is owned by the Santa Margarita Water 

District (SMWD). 

The current partners on the initial 5 mgd phase include Eastern Municipal Water District, Laguna Beach 

County Water District (LBCWD), and potentially the city of San Clemente (CSC) and the Santa Margarita 

Water District (SMWD) .  

A study has also been completed that assessed the opportunity to introduce effluent from the adjacent 

SOCWA JB Latham Wastewater Treatment as an augmented supply for the Doheny Project in the future, 

potentially increasing overall production from the Doheny Project. 

8.4.1.1 Potential Partners 

Water delivery out of the potential Doheny seawater desalination plant is the most institutionally 

complicated of the three sites. The distribution of 10 mgd of new desalinated supply out of the Doheny 

Desalination Plant would reach several Metropolitan sub-agencies in South Orange County. 

Metropolitan has no pipeline or other facilities in the area; the potential expansion, under 

Metropolitan’s control, would subsist as an “island” in the South Orange County local delivery system 

(although the East Orange County Feeder #2 is the direct supply to the JTM through CM-10, along with 

the AMP being a direct supply to the SCP.   Supplies from Doheny could be served up the JTM and the 

WIP or to the SCP to serve local agencies). As such, it may make sense to outsource development of that 

10 mgd expansion plant (much as the existing 5 mgd facility is being delivered) and buy the water from 

the owner of the plant (consistent with production and quality specifications). Delivery, accounting, and 

physical conveyance of the supply would be structured consistent with the existing Metropolitan-

MWDOC-retailer wholesale and governance framework, with water delivered into the South Orange 

County transmission system without requiring MWDOC to act as a resale purchaser. South Coast Water 

District could take responsibility for transmission and distribution to its service area, with MWDOC 

serving a coordinating and contractual role consistent with its function as Metropolitan’s member 

agency. 

Under this approach, the partnering arrangement would consist of: 

▬ DBO Delivery Model: A Carlsbad Desalination Plant style DBO (including maintenance) 

agreement with a private plant owner/operator, with the option for Metropolitan to assume 

ownership after a defined term (e.g. 30 yrs). Depending on Metropolitan’s financing objectives, 
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private funding could be incorporated. The potential for eventual asset transfer would support 

Metropolitan involvement in key design, operational, and maintenance decisions. 

▬ Water Supply Agreement: A long-term Water Purchase Agreement between Metropolitan and 

the plant owner, defining production capacity, water quality requirements, availability, and 

performance standards. 

▬ Wholesale Coordination and Delivery Framework: An agreement among Metropolitan, 

MWDOC, and SCWD that establishes delivery, accounting, and governance provisions for the 

desalinated supply, structured consistent with the existing Metropolitan-MWDOC-retailer 

wholesale framework. 

▬ Transmission and Distribution Operations: An operating agreement between MWDOC and 

SCWD under which SCWD would be responsible for transmission and distribution of the 

desalinated supply within its service area. 

8.4.2 Port Hueneme Seawater Desalination Plant 
Product water from the potential 20 mgd Port Hueneme seawater desalination facility is intended to 

support the water supply reliability of the State Water Project Dependent areas and is located in 

Ventura County within Calleguas’s service area. Section 5 demonstrated that there was sufficient 

wintertime demand to use all the product water. The potential seawater desalination facility would be 

located on the Port Hueneme Naval Base. 

8.4.2.1 Potential Partners 

Given there is sufficient local demand for the 20 mgd of supply, exchange partners would not necessarily 

be needed, unless Metropolitan were interested in off-setting some of the capital and O&M expense by 

bringing on a partner(s). Using the water locally would involve an agreement with Calleguas. This would 

be relatively straightforward institutionally as far as Metropolitan is concerned (i.e. one agreement with 

one Member Agency). The Metropolitan desalinated water connection could be operationally treated 

like any other member agency service connection. Calleguas’s member agencies receiving this supply 

may weigh in regarding specific issues of importance at the local level (e.g. water quality/blending and 

integration considerations). 

An agreement with the U.S. Government (Navy) for siting of the facility would be required. The Navy 

may wish to enter into an agreement for base-load supply or pay a fee for some level of stand-by 

emergency supplies (i.e. dedicating some portion of capacity during a government emergency). 

8.4.2.2 Exchanges 

Should Metropolitan wish to avoid the cost of investing in all or some portion of the Port Hueneme 

seawater desalination plant contracts with other investors or water purchasers could be entered. A 

State Water Project exchange could involve a Metropolitan member agency interconnection with other 

agencies where Metropolitan would wheel State Water Project allocations or deliver desalinated water 

flows. Such an investor/partnership arrangement would require multiple agreements including: 

▬ An agreement with Calleguas to confirm that the desalinated water is used locally and offsets 

what would, otherwise, be a Metropolitan delivery. 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 230 of 324

306



8.0 │ FUNDING AND PARTNERSHIP OPPORTUNITIES 

SEAWATER DESALINATION RESEARCH STUDY │ PAGE 8-29 

▬ An agreement with each investor/purchaser specifying the nature of the investment (e.g. capital 

and operations and maintenance (O&M) cost contributions, ownership terms, liability issues, 

construction terms, non-performance, etc.). 

▬ An exchange agreement with each investor/purchaser that specifies, among other things, the 

operations and water accounting methodologies that will confirm the water is stored in the SWP 

system and available to the investor/purchaser. This would also include provisions for how spills 

in the SWP Storage system would be handled. 

8.4.3 El Segundo Seawater Desalination Plant 
Product water from the potential 10 mgd El Segundo seawater desalination facility would integrate with 

the Metropolitan system by delivering treated desalinated water into the West Coast Feeder, providing 

water supply to Metropolitan’s Common Pool. Section 5 suggestsed that there was sufficient capacity 

for both the West Coast Feeder and Common Pool to readily accommodate an additional flow of 10 

mgd. The location would incorporate a slant well intake approach with multiple siting options. 

8.4.3.1 Potential Partners 

Similar to the Port Hueneme seawater desalination plant, there is sufficient local demand for the 10 mgd 

of supply. Exchange partners would not necessarily be needed (unless Metropolitan were interested in 

offsetting some of the capital and O&M expense by bringing on a partner(s). 

Siting of the facility on property owned by others would require necessary leases and property 

easements to accommodate the plant and planned slant wells and access to an outfall. As with any 

industrial site, historical use of the industrial property may present some soil contamination issues that 

need to be mitigated. 

High quality cooling water is in high demand for oil refineries as it can extend the blowdown frequency 

for cooling water applications and save costs. A direct delivery to a refinery could be market priced to 

recover full capital and O&M costs plus, reducing impacts on Metropolitan’s water rates. In addition to a 

potential site for a desalination facility, the Chevron refinery is a potential water user/partner. 

8.5 Funding and Financing Opportunities 
Grant funding for seawater desalination projects is very limited. Some federal programs are frozen and 

under review as are some State programs. 

Potential opportunities Metropolitan should consider/track include: 

1. Federal Office of Science (SC), FY 2025 Continuation of Solicitation for the Office of Science Financial 

Assistance Program 

This program might be useful if there are unique scientific elements to the development of desalination. 

Link: https://www.grandets.gov/search-results-detail/356590 

Description: The SC mission is to deliver scientific discoveries and major scientific tools to transform our 

understanding of nature and advance the energy, economic and national security of the United States. 
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SC is the Nation’s largest Federal sponsor of basic research in the physical sciences and the lead Federal 

agency supporting fundamental scientific research for our Nation’s energy future. 

SC accomplishes its mission and advances national goals by supporting: 

▬ The frontiers of science—exploring nature’s mysteries from the study of fundamental subatomic 

particles, atoms, and molecules that are the building blocks of the materials of our universe and 

everything in it to the DNA, proteins, and cells that are the building blocks of life. Each of the 

programs in SC supports research probing the most fundamental disciplinary questions. 

▬ The 21st Century tools of science—providing the Nation’s researchers with 28 state-of-the-art 

national scientific user facilities - the most advanced tools of modern science - propelling the 

U.S. to the forefront of science, technology development and deployment through innovation. 

▬ Science for energy and the environment―paving the knowledge foundation to spur discoveries 

and innovations for advancing the Department’s mission in energy and environment. SC 

supports a wide range of funding modalities from single principal investigators to large team-

based activities to engage in fundamental research on energy production, conversion, storage, 

transmission, and use, and on our understanding of the earth systems. 

2. U.S. Bureau of Reclamation WaterSmart Program 

Through the WaterSMART Program, the Bureau of Reclamation provides financial assistance to support 

water management improvements, planning and design activities, water reclamation and reuse projects 

(including desalination), establishment and development of collaborative watershed groups, watershed 

management projects, habitat restoration and improved fish passage, a comprehensive approach to 

drought planning, implementation actions to proactively address water shortages, and other similar 

projects that contribute to sustainability in the Western United States. Desalination Construction 

Projects (U.S. Bureau of Reclamation, WIIN Act). Eligible applicants include State/local governments, 

Tribes, irrigation/water districts, and similar entities in western U.S. states. Federal Award:  Up to $30 

million; federal cost-share up to 25% of project costs. 

There are several funding categories under WaterSMART including: 

▬ Water and Energy Efficiency Grants: The primary category of funding under WaterSMART 

Grants, focusing on projects that result in quantifiable and sustained water savings. 

▬ Drought Response Program: Provides funding for collaborative drought planning efforts, 

decision support tools, and the construction of infrastructure projects to mitigate impacts of 

drought. 

▬ Title XVI Program and Desalination Construction: Provides funding for the planning, design, or 

construction of water recycling and desalination projects to develop alternative water supplies 

and stretch limited water supplies in the Western United States. 

The following notice of funding opportunities related to desalination are currently paused and are under 

review until further notice: 

▬ FY25 Applied Science Grants funding opportunity 
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▬ FY25 Large-Scale Water Recycling Projects funding opportunity 

▬ Link: https://www.usbr.gov/watersmart/weeg/ 

3. California Water Desalination Grant Program under Proposition 4 

Proposition 4 provides vital funding to support locally driven water infrastructure and climate 

adaptation projects, including efforts to improve groundwater management and dam safety, protect 

riverine systems, and enhance flood preparedness across California. 

This program provides grants for planning, design, and construction of desalination projects. Typical 

grant size is $45,000 to $10,000,000. Funding comes from Proposition 50 and Proposition 1, with over 

$123 million awarded to various projects since its inception. However, the Continuous Application 

Process is currently suspended, meaning no new applications are being accepted at this time. Link: 

https://water.ca.gov/Work-With-Us/Grants-And-Loans/Desalination-Grant-Program. 

According to their website, California DWR: 

“will soon have new grant funding available to help advance California’s climate resilience goals, made 

possible by Proposition 4 - the Safe Drinking Water, Wildfire Prevention, Drought Preparedness, and 

Clean Air Bond Act of 2024. Approved by voters in November 2024, this $10 billion general obligation 

bond will fund projects that address climate change and strengthen California’s long-term resilience.” 

4. Bipartisan Infrastructure Law Funding 

This law allocates $250 million specifically for desalination projects over five years. Projects must be 

located in the Western U.S. or U.S. territories and require a feasibility study for funding consideration. 

5. The Department of Energy (DOE) 

Occasionally funds desalination research through its Water Security Grand Challenge, focusing on 

innovative technologies. Link: https://www.energy.gov/science/office-science-funding-opportunities 

6. State Water Resources Control Board (SWRCB) 

The Drinking Water State Revolving Fund (DWSRF) program assists public water systems in financing the 

cost of drinking water infrastructure projects needed to achieve or maintain compliance with Safe 

Drinking Water Act (SDWA) requirements. Eligible project types include treatment systems, distribution 

systems, interconnections, consolidations, pipeline extensions, water sources, water meters, and water 

storage. The interest rate is half of the most recent General Obligation Bond rate, and the most common 

construction financing term is 30 years. Link: https://www.waterboards.ca.gov 

7. Water Infrastructure and Innovation Act (WIFIA) 

Link: https://www.epa.gov/wifia/about-wifia-program.  The Water Infrastructure Finance and 

Innovation Act of 2014 (WIFIA) established the WIFIA program, an EPA-operated bank that provides 

supplemental, flexible, low-cost credit assistance to public and private borrowers for all types of 

wastewater, drinking water, and stormwater projects. The WIFIA program offers long-term loans that 
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can be combined with State Revolving Fund assistance, municipal bonds, and federal and state grants to 

help communities deliver more critical water infrastructure projects for a lower cost with less impact on 

rate payers. The WIFIA program has funding available on an ongoing basis. This allows prospective 

borrowers to request financing on their schedule. Prospective borrowers can apply for and receive WIFIA 

loans at nearly any stage of project completion and can even receive financing for planning and design-

only loans. 

8. California Infrastructure and Economic Development Bank (IBank) 

Link: https://ibank.ca.gov. The California Infrastructure and Economic Development Bank (IBank) was 

created in 1994 to finance public infrastructure and private development that promote a healthy climate 

for jobs, contribute to a strong economy and improve the quality of life in California communities. IBank 

has broad authority to issue tax-exempt and taxable revenue bonds, provide financing to public 

agencies, provide credit enhancements, acquire or lease facilities, and leverage State and Federal funds. 

In recent years interest rates for 22 to 30-year loans have ranged from 4.1% to 4.8%. Eligible projects 

include water supply. Eligible costs for financing include: 

▬ All or any part of the cost of construction, renovation, and acquisition of all lands, structures, 

real or personal property. 

▬ Rights, rights of way, franchises, licenses, easements, and interests acquired or used for a 

project. 

▬ The cost of demolishing or removing any buildings or structures on land so acquired, including 

the cost of acquiring any lands to which the buildings or structures may be moved. 

▬ The cost of machinery and equipment. 

▬ Other expenses necessary or incidental to determining the feasibility of any project or incidental 

to the construction, acquisition, or financing of any project. 

▬ The cost of architectural, engineering, financial and legal services, plans, specifications, 

estimates, and administrative expenses. 

▬ Interest prior to, during, and for a period after, completion of construction, renovation, or 

acquisition, as determined by IBank. 

▬ Reserves for principal and interest and for extensions, enlargements, additions, replacement, 

renovations, and improvements. 

Eligibility and Application: 

▬ Eligible applicants include local governments, public agencies, and non-profit organizations. 

▬ Applications usually require detailed project proposals, financial information, and environmental 

compliance documentation. 
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8.6 Potential Delivery Approach 

8.6.1 Doheny Seawater Desalination Plant 
The potential Doheny seawater desalination plant expansion is the most complicated of the three 

potential projects in many respects. A potential delivery approach is based on the following assumptions 

that would require Metropolitan validation: 

▬ The potential 10 mgd seawater desalination facility is relatively small compared to 

Metropolitan’s other treatment facilities. 

▬ The potential seawater desalination facility would be an expansion of the current plant under 

contract for development and would need to be tightly integrated with operations of that 

facility and distribution system. 

▬ Development of large-scale coastal desalination in southern California is not likely in the short to 

mid-term. 

▬ The potential seawater desalination plant would operate as an island in Metropolitan’s existing 

system and present some integration complexity. 

▬ Metropolitan does not need financing partners. 

▬ Metropolitan, while deeply capable, does not currently have design, construction, and operating 

expertise for coastal desalination. Numerous private sector companies possess this expertise 

making for a competitive private sector market (the current Phase 1 Doheny plant was 

developed by the private sector). 

▬ Seawater desalination will become increasingly important to southern California’s water supply 

future and, accordingly, Metropolitan should gain experience for future application. 

▬ Beach wells should provide an operationally stable supply of source water; there are some 

treatments process risks at that location associated with low dissolved oxygen seawater in the 

beach wells. 

In light of these assumptions, pursuing a similar Design, Build, Operate project delivery approach (which 

includes maintenance responsibility) as the current planned 5 mgd seawater desalination plant with a 

potential transfer option in the long-term seems reasonable. Contracting with a local retail water 

purveyor to administer, operate, and maintain the distribution system should be considered. 

8.6.2 Port Hueneme Seawater Desalination Plant 
A potential delivery approach is based on the following assumptions that would require Metropolitan 

validation: 

▬ The potential 20 mgd seawater desalination facility is relatively small compared to 

Metropolitan’s other treatment facilities. 

▬ Seawater desalination will become increasingly important to southern California’s water supply 

future and, accordingly, Metropolitan should gain experience for future application. 
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▬ Development of numerous large-scale coastal desalination facilities in southern California is not 

likely in the short to mid-term. 

▬ The potential seawater desalination plant is relatively distant from Metropolitan’s existing 

treatment facilities with limited integration opportunities. 

▬ Metropolitan does not need financing partners. 

▬ Metropolitan, while deeply capable, does not currently have design, construction, and operating 

expertise for coastal desalination. Numerous private sector companies possess this expertise 

making for a competitive private sector market. 

▬ Beach wells should provide an operationally stable supply of source water. Experience from the 

Doheny site will inform the beach well development at the potential Port Hueneme site. 

In light of these assumptions, pursuing a design, build, operate (and maintain) project delivery approach 

with the potential to ultimately transfer the asset to Metropolitan after some period seems reasonable. 

Metropolitan would need to be engaged in the agreements regarding purchasers of the water and the 

Navy. The project delivery risk would be largely shifted to the successful bidding company. 

8.6.3 El Segundo Seawater Desalination Plant 
A potential delivery approach is based on the following assumptions that would require Metropolitan 

validation: 

▬ The potential 10 mgd seawater desalination facility is relatively small compared to 

Metropolitan’s other treatment facilities. 

▬ Development of numerous large-scale coastal desalination facilities in southern California is not 

likely in the short to mid-term. 

▬ Seawater desalination will become increasingly important to southern California’s water supply 

future and, accordingly, Metropolitan should gain experience for future application. 

▬ The potential seawater desalination plant is relatively close to Metropolitan’s existing 

distribution facilities and Common Pool with limited integration complexity. 

▬ Metropolitan does not need financing partners. 

▬ Metropolitan, while deeply capable, does not currently have design, construction, and operating 

expertise for coastal desalination. Numerous private sector companies possess this expertise 

making for a competitive private sector market. 

▬ Beach wells should provide an operationally stable supply of source water. Experience from the 

Doheny site will inform the beach well development at the potential El Segundo site. 

In light of these assumptions, pursuing a Design, Build, Operate project delivery approach (which 

includes maintenance responsibility) with a near to mid-term transfer option after successful start-up 

and operations seems reasonable. This approach could provide direct operational and maintenance 

experience that Metropolitan could apply at other future plants. Metropolitan could consider 

implementing this plant first to leverage that operations and maintenance experience in future 

design/construction packages for the other plants. 
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9.0 Conclusions 

9.1 Literature Review 
The literature review confirms that seawater desalination is a technically feasible but highly complex 

water supply option that is strongly influenced by siting constraints, regulatory requirements, energy 

demand, and environmental considerations. Past studies and implemented projects demonstrate that 

intake and outfall design are among the most critical determinants of regulatory feasibility, with 

subsurface intakes generally required where site conditions allow. The review also highlights that energy 

consumption remains a key driver of both cost and greenhouse gas emissions, although advances in 

membrane technology and energy recovery systems continue to improve efficiency and operational 

performance. 

Lessons learned from prior California and global desalination efforts underscore the importance of early 

stakeholder engagement, clear demonstration of water supply need, and proactive consideration of 

environmental justice and permitting risks. Collectively, the findings from the literature review provided 

a foundational framework for this study, informing the screening and evaluation of candidate sites, 

development of planning-level cost and schedule estimates, and assessment of regulatory pathways. 

These insights support Metropolitan’s evaluation of seawater desalination as a potential component of a 

diversified, climate-resilient water supply portfolio under CAMP4W. 

9.2 Emerging Technologies 
The review of emerging desalination technologies indicates that while conventional SWRO remains the 

most mature and reliable approach for near-term project implementation, a range of developing 

technologies has the potential to improve efficiency, reduce environmental impacts, and expand future 

siting opportunities. Advancements in membrane performance, energy recovery devices, and process 

optimization continue to reduce energy intensity and operating costs, while innovations in subsurface 

and offshore intake concepts and concentrate management may address some of the environmental 

and permitting challenges associated with traditional facilities. 

TRL assessments show that many emerging concepts remain in pilot or demonstration phases and are 

not yet suitable for immediate large-scale deployment. However, several technologies exhibit strong 

potential for future application as regulatory requirements evolve, and performance data mature. 

Continued monitoring, targeted piloting, and coordination with research initiatives will be important to 

evaluate the applicability of these technologies to Metropolitan’s service area. Collectively, the 

emerging technologies assessment provides strategic insight into how future advancements could 

enhance the feasibility and sustainability of seawater desalination as part of Metropolitan’s long-term 

water supply portfolio. 

9.3 Siting Evaluation 
The siting evaluation demonstrated that the feasibility of seawater desalination within Metropolitan’s 

service area is highly site dependent, with performance driven by a combination of water supply benefit, 

regulatory complexity, environmental and social justice considerations, cost-effectiveness, technology 
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readiness, system integration, and vulnerability to sea level rise. Application of the MCDA framework 

enabled a consistent and transparent comparison of candidate sites and supported identification of the 

most viable locations for further evaluation. 

Based on this assessment, Doheny State Beach, El Segundo, and Port Hueneme emerged as the top-

ranked sites due to their relative advantages in system integration potential, availability of existing 

infrastructure, and overall balance of technical and regulatory considerations. The siting evaluation 

results informed subsequent analyses of cost, schedule, regulatory pathways, and partnerships, and 

provide Metropolitan with a defensible basis for prioritizing future planning efforts. Collectively, the 

findings support a phased and adaptive approach to advancing seawater desalination projects, focused 

on sites with the greatest potential to contribute to long-term water supply reliability under CAMP4W. 

9.4 System Integration and Water Quality 
System integration analyses indicate that all three potential seawater desalination plants could be 

feasibly connected to Metropolitan’s existing distribution network or that of its member agencies, 

though the level of effort and complexity varies by site. The potential Doheny seawater desalination 

plant offers the simplest integration, with short conveyance routes and direct tie-in options to existing 

Orange County infrastructure via the JTM, WIP, or South County Pipeline. The potential El Segundo 

seawater desalination plant also provides favorable integration potential, as its proximity to the West 

Coast Feeder enables efficient delivery to Metropolitan’s Common Pool with minimal new conveyance 

infrastructure. In contrast, the potential Port Hueneme seawater desalination plant requires a 

significantly longer conveyance system (approximately 153,000 linear feet of new 40-inch pipeline and 

three pump stations) to deliver water to Calleguas’s Lake Bard Water Filtration Plant, resulting in greater 

capital cost and hydraulic complexity. 

From a water quality perspective, desalinated seawater produced at each site would require post-

treatment re-mineralization and conditioning to achieve compatibility with Metropolitan’s treated water 

quality goals and distribution system materials. While blending can be used to enhance product water 

stability and reduce chemical dosing, available blend water may vary and desalination facilities should 

be capable of producing stabilized product water independent of blending. Analyses indicate that, with 

appropriate chemical conditioning and blending strategies, finished water from all three sites can meet 

Metropolitan’s water quality objectives. Site-specific differences in source water quality and integration 

locations influence re-mineralization requirements, blending ratios, and operational flexibility, with 

Doheny and El Segundo offering more favorable conditions for blending with existing treated supplies. 

Overall, Doheny presents the most straightforward and cost-effective integration opportunity, El 

Segundo provides a centrally located option with strong system connectivity and manageable water 

quality integration, and Port Hueneme, while feasible from a hydraulic and water quality perspective, 

requires the most extensive new conveyance infrastructure and operational coordination to integrate 

into the Metropolitan system. However, Port Hueneme addresses supply reliability challenges with 

Metropolitan's State Water Project dependent area. 
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9.5 Regulatory Complexity 
All three potential seawater desalination sites would require extensive permitting under California’s 

regulatory framework, including compliance with the California Ocean Plan, CEQA, SWRCB and Regional 

Water Quality Control Board permitting, CDP approval, State Lands Commission authorization, and DDW 

review. Among the three sites, the potential Doheny seawater desalination plant presents the lowest 

regulatory complexity because it would expand an existing permitted facility with prior CEQA and 

baseline environmental studies already completed. The potential Port Hueneme seawater desalination 

plant is expected to face the most extensive permitting effort due to its location on federal property 

(Port Hueneme Naval Base), requiring coordination with the U.S. Navy and multiple overlapping federal 

and state approvals. The potential El Segundo seawater desalination plant would fall in between, as it 

involves a new site with established industrial use but would still require a full CEQA Environmental 

Impact Report and coastal permitting for new slant wells and outfall connections. 

Overall, Doheny offers the most streamlined path to implementation, while El Segundo and Port 

Hueneme are subject to greater permitting and interagency coordination requirements, potentially 

extending schedule durations and increasing preconstruction costs. 

9.6 Cost Summary and Schedule 
The comparative cost analysis indicates that total capital costs for the three potential seawater 

desalination plants range from approximately $448 million to $1.66 billion, reflecting differences in 

capacity, conveyance length, and site-specific development factors. The potential Doheny seawater 

desalination plant is the least costly, estimated at $448–$569 million (about $45–$57 million per mgd or 

$40-51 per AFY), benefiting from existing infrastructure and minimal conveyance needs. The potential 

Port Hueneme seawater desalination plant is the most expensive at $1.35–$1.66 billion ($68–$83 million 

per mgd or $60-74 thousand per AFY), primarily driven by its larger capacity, multiple pump stations, 

and long conveyance pipeline requirements. The potential El Segundo seawater desalination plant falls 

in the mid-range at $573–$745 million ($57–$75 million per mgd or $51-67 thousand per AFY), 

influenced by land acquisition and urban site constraints. 

These estimates represent AACE Class 5 screening-level OPCCs with an expected accuracy range of -50 

to +100 percent. It is important to note that these capital cost estimates exclude conveyance and 

distribution infrastructure beyond the defined system integration tie-in points. Site-specific land 

acquisition is included only where explicitly identified (e.g., El Segundo). As a result, total program 

capital costs to deliver water to specific demand areas may be materially higher than the values 

presented. For further details of the summaries presented in Table 9.1, see Appendix H. 

The total annualized cost provides a more complete planning-level comparison of the recommended 

sites by combining annualized capital costs with estimated annual O&M costs and normalizing the total 

cost by annual water production. As shown in Table 9.1, Doheny has the lowest total annualized cost at 

approximately $4,300-$5,000 per AF, reflecting its smaller expansion scope and opportunity to leverage 

existing and planned DODP infrastructure. El Segundo is estimated at approximately $5,100-$6,100 per 

AF, while Port Hueneme is estimated at approximately $5,700-$6,600 per AF. Although Port Hueneme 

has a higher total annualized unit cost, it also provides the largest supply yield of the recommended 
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sites and offers significant regional reliability benefits for Ventura County.  For further details of the 

summaries presented in Table 9.1, see Appendix H. 

Table 9.1 summarizes the estimated capital costs based on the AACE Class 5 OPCCs presented in Section 

7, corresponding normalized unit capital costs, estimated annual O&M costs, and the estimated total 

annualized cost for each potential site. For further details of the summaries presented in Table 9.1, see 

Appendix H. 

Table 9.1 Comparative Total and Unit Capital Cost Summary for Recommended Sites1 

Site Capacity  

(mgd) 

Estimated 
Capital Cost 
(Low-High) 

Unit Capital 
Cost 

($M/mgd) 

Unit Capital 
Cost  

($K/AFY) 

Annualized 
Capital Cost 

($M/yr) 

Estimated 
O&M Cost 

($M/yr) 

Total 
Annualized 
Cost ($/AF) 

Doheny2 10 $448-569M $45-57 $40-51 $29-37 $19 $4,300-
5,000 

Port 
Hueneme 

20 $1.35-1.66B $68-83 $60-74 $88-108 $39 $5,700-
6,600 

El 
Segundo 

10 $573-745M $57-75 $51-67 $37-48 $19 $5,100-
6,100 

1Costs shown exclude conveyance and distribution infrastructure beyond identified system integration tie-in points. Land 

acquisition is included only where explicitly stated (e.g., El Segundo). 
2Doheny capacity is for expansion over the existing planned 5 mgd capacity. 

Estimated implementation schedules for the three potential seawater desalination plants range from 9.5 

to 12.5 years and generally follow the same relative pattern as capital costs and infrastructure 

complexity. Doheny is anticipated to have the shortest overall schedule due to simpler conveyance, 

favorable system integration, and reduced constructability challenges. El Segundo presents a moderate 

schedule profile, with urban permitting, site constraints, and coordination with existing infrastructure 

influencing design and construction durations. Port Hueneme is expected to require the longest 

implementation schedule, driven by extensive conveyance construction, multiple pump stations, and 

increased permitting and construction complexity. Overall, while Port Hueneme provides the greatest 

potential production capacity, Doheny represents the lowest-cost and most implementation-ready 

alternative, and El Segundo offers a balanced, centrally located mid-range option with strong system 

integration potential. 

9.7 Funding Opportunity and Potential Partnerships 
Funding opportunities for seawater desalination projects are limited but could be leveraged through a 

combination of federal, state, and local programs that support water supply resilience, infrastructure 

modernization, and climate adaptation. Key potential sources include the U.S. Bureau of Reclamation 

WaterSMART Program, EPA Water Infrastructure Finance and Innovation Act loans, the State Water 

Resources Control Board Drinking Water State Revolving Fund, and upcoming California Department of 

Water Resources desalination grants under Proposition 4. Additional opportunities may also be available 

through public-private partnerships or collaborations with regional or interstate agencies that share 

long-term water reliability objectives. 

Of the three potential sites, the Doheny seawater desalination plant appears best positioned to pursue 

near-term funding due to its project readiness and existing environmental documentation. The potential 
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El Segundo and Port Hueneme projects could become strong candidates in future funding cycles as 

further studies progress. Overall, desalination project financing would likely require a combination of 

grants, low-interest loans, and partnership contributions to manage costs and support implementation. 

Successful implementation of seawater desalination projects within the Metropolitan service area would 

depend on forming strategic partnerships with local agencies, utilities, and potential private 

stakeholders. Each of the three evaluated sites presents distinct partnership opportunities based on 

ownership, location, and integration potential. The Doheny seawater desalination plant offers the most 

clearly identifiable near-term partners and an existing delivery framework (SCWD, MWDOC, and JRWSS), 

although expansion remains institutionally complex due to islanded integration and multi-party 

coordination requirements. These existing relationships provide a clear framework for a potential water 

purchase agreement or joint operations approach. The potential El Segundo seawater desalination plant 

could be developed in partnership with nearby member agencies and industrial users such as Chevron, 

which may provide both siting and cost-sharing opportunities. The potential Port Hueneme seawater 

desalination plant would likely involve coordination with Calleguas and the U.S. Navy, given its locations 

on the Port Hueneme Naval Base and potential regional reliability benefits. 

Overall, Doheny offers the most identifiable set of potential partners and existing contractual 

touchpoints, El Segundo provides opportunities for regional and industrial collaboration, and Port 

Hueneme presents the potential for federal and regional partnerships that could enhance reliability and 

cost-sharing for future desalination development. 

9.8 Recommendations for Next Steps 
Regarding the Doheny seawater desalination facility, Metropolitan could continue coordinating with 

South Coast Water District to monitor project development and gather insights applicable to future 

regional seawater desalination efforts. Because the facility is being advanced under a DBO project 

delivery approach with a private entity responsible for delivery and operations, it would be valuable for 

Metropolitan to evaluate policy alignment and comfort level with this type of long-term project delivery 

and operating structure. Early outreach to potential regional partners could also help clarify possible 

roles in water purchase, wheeling, or cost-sharing arrangements. In the near term, Metropolitan could 

focus on monitoring regulatory approvals, construction progress, and operational performance data 

from the initial phase, as well as documenting lessons learned related to permitting, public engagement, 

and DBO implementation. Ongoing observation of regulatory progress, construction milestones, and 

operational data will provide useful information to inform future planning and policy considerations. 

Longer-term decision triggers to monitor include demonstrated long-term beach well performance, 

confirmed operating cost trends, evolution of Ocean Plan requirements, and broader regional supply-

demand conditions that may warrant expansion. In addition, while evaluation of co-development with 

an integrated DPR project was beyond the scope of this study, future coordination could consider 

whether integrating DPR and desalination facilities may offer operational flexibility, shared 

infrastructure opportunities, or enhanced regional supply reliability benefits. 

For the potential Port Hueneme seawater desalination plant, additional research could focus on refining 

the technical feasibility of subsurface slant wells through a targeted hydrogeologic investigation. 

Understanding the site’s subsurface conditions is key to assessing long-term performance and 
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regulatory viability, particularly in determining whether the local aquifer system can support the 

estimated 40 mgd extraction capacity needed for full-scale production. Near-term actions could include 

collection of additional geotechnical and hydrogeologic data, pilot testing of slant well performance, and 

coordination with permitting agencies regarding subsurface intake acceptability. In parallel, 

Metropolitan could continue evaluating alternative intake concepts such as the offshore or submerged 

buoy technology, which may offer a viable approach in areas where subsurface intakes face hydraulic 

limitations. Collaborative studies with Calleguas and the United States Navy could further help identify 

data gaps, shared infrastructure opportunities, and long-term regional integration pathways. Long-term 

triggers to monitor include maturation and cost reduction of alternative intake technologies, changes in 

federal or state permitting policies affecting ocean intakes and discharges, and regional reliability 

conditions that would justify advancing a 20 mgd facility. 

Finally, for the potential El Segundo seawater desalination facility, Metropolitan could continue 

monitoring progress on the PWLA program, with particular attention to how the use of the Hyperion 

WWTP effluent may evolve. If these programs proceed as planned, nearly all of Hyperion’s wastewater 

could be captured for advanced treatment and reuse, leaving little or no effluent in the ocean outfall for 

blending with brine from a potential seawater desalination facility. This scenario could create permitting 

challenges related to discharge concentration and compliance with Ocean Plan requirements. 

Additionally, development of one or both large-scale potable reuse projects in the region could reduce 

the incremental supply need currently envisioned for seawater desalination in this area, potentially 

affecting project timing, scale, or overall viability. Near-term actions could include continued 

coordination with regional agencies regarding effluent availability projections, discharge modeling 

assumptions, and Ocean Plan compliance pathways. Continued coordination with regional stakeholders 

would help evaluate these evolving conditions and identify opportunities for future partnership 

exploration. Long-term triggers to monitor include the scale and timing of potable reuse buildout, 

changes in discharge regulations or blending requirements, and future technology advancements in 

high-recovery desalination or concentrate management that could mitigate discharge constraints. 

This research study provides a strategic framework to guide future decision-making under CAMP4W. 

Advancement of any seawater desalination project would require separate Board authorization, 

environmental review, stakeholder engagement, and detailed engineering studies. 
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Table A.1 Summary of Key Information from Literature Review 

Agency/ Sponsor Document Title Type of 
Study 

Publication 
Date 

Key Findings 

MWD MWD Desalination 
Integration Study 

Planning 
Study 

1994 12 sites for a potential seawater desalination project were evaluated and 
alternatives were developed for integrating product water into the local/ 
regional distribution system. Each site was evaluated across a range of facility 
production capacities (20, 40, 60, 80 and 100 mgd). Findings included: 

- Large capacity plants are most cost-effective when tied into either MWDs 
or local agency systems. 

In general, local agency system integration is more cost effective for lower 
capacity plants (20 and 40 mgd). 

SDCWA A Pilot Study Using 
Seawater Reverse 
Osmosis Membranes in 
Combination with 
Various Pretreatments 
to Meet the Challenges 
of Pacific Seawater 
Desalination 

Pilot Study 2006 A 3-year pilot study (2003 to 2006) was conducted at Encina Power Station which 
looked at RO performance relative to three (3) different pre-treatment 
approaches, which demonstrated:- There are advantages of utilizing cooling 
water from the power station for feed to the future desalination facility 

- Both granular media and membrane filtration pretreatment proved 
effective during normal water quality conditions; however, membrane 
filtration was more difficult to operate due to fouling 

RO fouling accelerated during deterioration in the raw water quality irrespective 
of the pretreatment technology. 

SDCWA Supplement to the 
Precise Development 
Plan and Desalination 
Plant Project Final 
Environmental Impact 
Report 

Environmental 
Impact Report 
(EIR) 
Supplement 

2006 Transition from co-located operations with Encina Power Station to permanent 
stand-alone operations, was considered, including changes to the 
intake/discharge and proposed capacity changes, covering: 

- A proposal to increase production by 5 mgd through advances in RO 
(reverse osmosis) technology and only minimal improvements to the plant. 

New information added related to environmental analysis, which considered air 
quality, biological resources, greenhouse gas emissions, hydrology and water 
quality, energy (including stand-alone supply), and growth inducement. 

WBMWD Microfiltration/Reverse 
Osmosis Ocean Water 
Desalination Pilot Plant 
Project 

Pilot Study 2008 The 5-year study looked at MF(microfiltration)/UF(ultrafiltration) pretreatment, 
along with RO, using power plant influent/effluent cooling water as the feed 
water source. 

Both MF and UF membranes provided high quality feedwater for the RO with 
only occasional losses in permeability due to red tide events which occurred 
during the study. 

Multi-Party1 Investigation of 
Binational Desalination 
for the Benefit of 
Arizona, United States 
and Sonora, Mexico 

Preliminary 
Planning 
Study 

2009 The project costs for a large (107 or 1,070 mgd) binational seawater desalination 
facility to be located in Puerto Peñasco (Mexico) were evaluated: 

- Product water would be conveyed to Imperial Dam (United States). 

Class 5 OPCC (+50% to -30%) for 20-year term prepared. 
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Agency/ Sponsor Document Title Type of 
Study 

Publication 
Date 

Key Findings 

SDCWA Camp Pendleton 
Seawater Desalination 
Project Feasibility Study 

Feasibility 
Study 

2009 Two sites near the Santa Margarita River were investigated for a seawater 
desalination facility: 

- Sites  had been vetted and selected in consultation with Camp Pendleton 
personnel. 

- Project envisioned the plant being constructed in phases (50 mgd Initial, 
150 mgd Ultimate) as supply and demand conditions warranted. 

- Various intake designs were considered and final selection was deferred 
based on future hydrogeologic studies. 

- A dedicated outfall with diffuser ports would be used to convey brine and 
occasional discharges from Camp Pendleton’s SRTTP wastewater treatment 
facility.  

- Estimated 20-30 acres required for 150 mgd facility. 

- Anew high voltage service connection and self-generation were considered 
viable with respective trade-offs. 

- A conveyance path for the product water was recommended to  minimize 
cost, environmental impacts and areas frequented by the public. 

- Both proposed sites present certain regulatory challenges associated with 
impacts to aesthetics, the local marine environment, and 
threatened/endangered species habitat. 

Class 4 OPCC were prepared for both site alternatives. 

SDCWA Rosarito Beach 
Binational Desalination 
Plant Feasibility 
Evaluation and 
Preliminary Design 
Phase 1 

Feasibility 
Study 

2010 The study concluded there were no fatal flaw issues in the siting of a proposed 
50 mgd seawater desalination facility adjacent to the existing power generation 
facility (CFE) at Rosarito Beach, to serve customers in both Mexico and California:  

- Identified a feasible pipeline alignment route for bringing treated water to 
San Diego.  

- Confirmed that sufficient electrical power is available from CFE. 

- Noted that a 6-8 month seawater pilot plant study was performed in 2004 
and operating data from that investigation is available. 

Noted that there are complex cross-border. environmental permitting issues, 
and little precedent, for a bi-national project of this nature. 

Affordable 
Desalination 
Collaboration (Re-
organized by 
chronological 
order) 

Optimizing Seawater 
Reverse Osmosis for 
Affordable Desalination 

Pilot Study 2012 The Initial demonstration study showed that using energy efficient RO 
technologies and pumps, Dow Filmtec membranes and energy recovery 
equipment, it was possible to achieve a 35 percent (%) savings in cost compared 
to typical expectations for seawater desalination. 

Following adjustments to equipment and  new flow regimes to increase system 
recovery resulted in a total energy consumption comparable to other traditional 
water sources in southern California. 
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Agency/ Sponsor Document Title Type of 
Study 

Publication 
Date 

Key Findings 

The projected total water cost reached a minimum at 50% system recovery (45% 
RO recovery) at 9 gallons per square foot per day (gfd) or at 55% system 
recovery (50% RO recovery) at 7.5 gfd. 

MWD Assessment of Existing 
Seawater Desalination 
Integration Practices 

Technical 
Report 

2012 Utilities approaches to integrating large-scale seawater desalination plants into 
their existing distribution systems were evaluated. Ten (10) plants were surveyed 
around the world. All plants utilized RO but had varying intakes and percentage 
of seawater desalination as part of their overall water portfolio. 
Recommendations included: 

- To minimize DBP formation and chloramine residual decay, a water quality 
goal for bromide should be established for the RO permeate, as opposed to 
plant effluent after post-treatment and primary disinfection. 

- A cost-benefit analysis on the appropriate treatment level for boron. 

Engagement of a knowledgeable Owner’s Agent and development of a carefully 
planned water quality performance spec were deemed essential for controlling 
project cost, maximizing efficiency, and facilitating successful implementation. 

LBWD Two-Pass Nanofiltration 
Seawater Desalination 
Prototype Testing and 
Evaluation 

Pilot Study 2013 The performance of a two-pass nanofiltration process intended to reduce the 
energy requirement for desalting was considered and showed: 

- With pH adjustment (>9.2), boron removal was successful in achieving the 
product water boron goal (<1 mg/L). 

- Compared to the single-pass RO system, the specific energy consumption 
for the 2-pass NF (nanofiltration) was slightly higher than a single-pass RO 
due to a lower overall recovery 

- TDS levels in the 2-pass NF permeate were around 200 mg/L, which was 
similar to typical LBWD distributed drinking water concentrations. 

The 2-pass NF process resulted in the lowest cost of product water which met 
the drinking water regulations and goals ($4.07–$4.24/kgal for 50 mgd) 

MWDOC Final Summary Report 
Doheny Ocean 
Desalination Project 
Phase 3 Investigation 

Technical 
Report 

2013 Findings of 6 years of testing associated with the slant wells for a proposed 
seawater desalination facility located in Dana Point, CA, are presented: 

- Slant wells were pursued for this project as they were deemed the most 
cost-effective approach for this location. Other approaches were discarded 
due to either high costs and/or difficulty in permitting. 

- Sant wells performed well over the extended testing period and produced 
water low in turbidity, bacteriological activity and silt density index (SDI). 

High levels of dissolved iron and manganese were present in the marine 
groundwater, which would be expected to decrease over time as the aquifer is 
recharged with Yes - made global change of MWD to Metropolitan seawater. 

MWDOC Pilot Plant Testing of 
Slant Well Seawater 

Pilot Study 2013 Pilot study operated for 19 months (June 2010 to April 2012) to support further 
refinement of groundwater modeling and to provide information needed for full 
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Agency/ Sponsor Document Title Type of 
Study 

Publication 
Date 

Key Findings 

Intakes and AWT 
Pretreatment 
Technologies for 
Control and Removal of 
Iron and Manganese 

scale system design, including any necessary RO pretreatment for iron and 
manganese removal as well as any treatment for control of biological activity.  

- RO performance both with and without pretreatment were considered. 

- Stable RO performance was observed with no pretreatment (only 5-micron 
cartridge filtration), indicating the slant well water had a low fouling 
potential. Additionally, the anoxic condition maintained the iron and 
manganese in their soluble state. 

- Aeration, along with media filtration, was sufficient to oxidize and remove 
iron, however, manganese remained in the dissolved state, passing 
through the media filters without oxidation. 

Granular Media Filtration (GMF) with catalytic media and oxidant (sodium 
hypochlorite) dosing provided the highest quality filtrate for application to the 
RO membranes. This configuration had the lowest iron and manganese levels, 
low SDI values, and showed acceptable RO permeability decline during testing. 

WBMWD Ocean Water 
Desalination Program 
Master Plan 

Master Plan 2013 Critical aspects associated with West Basin’s future desalination program were 
addressed. 

Two locations were assessed in detail:  NRG El Segundo Generating Station and 
Applied Energy Services (AES) Redondo Beach Generating Station.  

- Both sites warranted further consideration. 

- Open ocean intake and outfall with diffusers which utilize existing intake 
and discharge tunnels associated with the power plants was determined to 
be the most cost-effective solution for this size facility 

- Local service connections determined to be the most effective solution for 
product water conveyance 

Onsite power generation was recommended as natural gas is already available at 
both sites. 

Poseidon Water Technical Feasibility of 
Subsurface Intake 
Designs for the 
Proposed Poseidon 
Water Desalination 
Facility at Huntington 
Beach, California 

Feasibility 
Study 

2014 The technical feasibility of using one or more potential subsurface seawater 
intake (SSI) technologies to supply between 100 and 127 mgd of feed water to a 
50-mgd capacity seawater desalination facility was evaluated. 

Seabed infiltration gallery and surf zone (beach) gallery options were deemed 
technically feasible, however, neither type has been used at the scale required 
for a 50-mgd capacity facility and both types would face constructability 
challenges related to subsea construction, particularly a surf zone gallery type. 

CMWD Seawater Desalination 
Technical Memorandum 

Technical 
Memorandum 

2016 A preliminary assessment, and estimated costs, for 10 and 80 mgd seawater 
desalination facility options was performed. 

Evaluation of specific sites for a future facility was not part of this evaluation. 

WBMWD Feasibility Assessment 
of Subsurface Seawater 

Feasibility 
Study 

2016 Seven (7) different subsurface seawater intake (SSI) technical approaches for a 
future 40 mgd facility located in El Segundo, CA were considered. 
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Study 

Publication 
Date 

Key Findings 

Intakes Proposed 
Desalination Facility El 
Segundo, California 

All 7 approaches were ruled infeasible due to either lack of precedent, fatal 
flaws, and/or impeded access on land for associated infrastructure  

San Diego County 
Water Authority 
(SDCWA) 

Feasibility Assessment 
of Carlsbad Desalination 
Plant Intake and 
Discharge Alternatives 

Feasibility 
Study 

2017 Evaluation of WWS for modification to existing intake system led to concluding 
that WWS are not the preferred intake alternative due to: 

- No precedence for WWS at the required scale, raising concerns regarding 
both performance and long-term reliability, 

- Uncertainty how WWS will fare in low energy seawater lagoon 
environment, 

- Results in permanent loss of benthic habitat within the lagoon, 

- Higher cost and longer implementation schedule compared with other 
alternatives.  

Poseidon Water Carlsbad Desalination 
Plant Wedgewire 
Screen Pilot Study 

Pilot Study 2022 Passive vs Active Wedgewire Screens (WWS) were evaluated for a new intake 
system to be constructed upon closure of the Encina power station. 

Passive WWS required monthly manual cleaning events to control biofouling. 

Active WWS (automatic rotation against fixed brushes 3-4x per day) effective at 
controlling biofouling. 

SCWD Integrated Water 
Resource Plan 

Master Plan 2022 The Integrated Water Resources Plan (IWRP) reviewed SCWD’s water supply 
portfolio from both a supply and system reliability standpoint: 

- Planning scenarios were developed to account for risk under different 
uncertainties, such as climate change, local water demands and 
groundwater, and imported water conditions. 

- A list of preliminary water supply alternatives was initially identified to 
meet SCWD’s future needs and screening criteria were applied to these 
preliminary alternatives to determine which ones should be carried 
forward for more detailed evaluation. 

- The highest scoring portfolio included a 5 mgd Doheny Ocean Desalination 
Plant (with 2.1 mgd going to SCWD and 2.9 mgd going to partners), finished 
tank storage, expanded landscape conversions, and expanded non-potable 
recycled water. 

CSDIG Seawater Desalination  

Siting and Streamlining  

Report to Expedite  

Permitting 

Technical 
Report 

2023 The California Seawater Desalination Interagency Group (CSDIG) outlines a 
process for Memorandum of Agreement (MOA) signatory agencies to coordinate 
and collaboratively review documents and materials submitted as part of 
seawater desalination project applications. Recommendations include: 

- a list of criteria under which new seawater desalination projects would be 
evaluated under a streamlined permitting track which would result in faster and 
more effective Agency permitting. 
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Key Findings 

- integrated water resource management planning to streamline the process 
of performing a needs analysis for seawater desalination facilities. 

- Project proponents seeking a streamlined path should take a proactive 
approach and submit the water supply and demand assessment to the 
agencies early in the permitting and CEQA processes. 

- A number of future amendments to the CCC Ocean Plan to improve clarity 
such as providing additional guidance on the information needed by 
project proponents to demonstrate a need for desalinated water. 

Metropolitan 
Water District of 
Southern California 
(MWD) 

Offshore Seawater 
Desalination White 
Paper: New Technology 
and Opportunities 

Technical 
Memorandum 

2024 Offshore desalination technologies and presents current companies and 
research institutions with active innovative desalination technologies or 
prototypes are summarized: 

- Technology readiness levels were assessed for each technology type.  

Ship/ Barge-based desalination was given the highest ranking (9 or commercially 
available) while submerged offshore desalination and floating ocean buoys for 
wave and non-wave powered desalination were given scores of 7 (prototype has 
been demonstrated in an operational environment). 

1Multi-Party = Arizona Department of Water Resources, United States Bureau of Reclamation, and the Comision Estatal del Agua 
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Table B.1 Summary of Key Information for Emerging Technologies  

Technology 
Area 

Technology Type Technology 
Readiness Level 

Key Information 

Offshore 
Desalination 

Ship/barge-based 
desalination 

Up to 9  The floating ships or barges are equipped with a RO desalination plant, storage tanks, and other 
necessary equipment for the treatment and distribution of water. It is a highly adaptable solution, 
particularly in areas lacking infrastructure or resources to support traditional desalination plants. 

 Technology’s benefits are rapid deployments, scalable operations, and a diluted brine discharge. It 
may address the following land-based barriers: high construction costs and desalination plant 
deployment in areas lacking infrastructure. 

 This technology can be implemented by several companies. One company has already delivered a 13.2 
mgd barge-based diesel-powered desalination facility, which is the basis for considering this technical 
approach commercially available and in operation. 

Submerged 
offshore 
desalination 

5 to 7  Concepts include placing RO modules on the seafloor, anchoring RO modules that reside 30 meters 
above the seafloor, and suspending RO modules from ships or wind turbine platforms. 

 Treatment systems use natural hydrostatic pressure to obtain the pressure needed for RO.  

 It may address the following land-based barriers: high energy requirements/Greenhouse gases 
emissions, significant environmental impacts, and challenging permitting requirements. 

 Several companies are developing proprietary technologies. They have different levels of readiness 
depending on the current prototype/piloting status, as well as the status of signed Memorandums of 
Understanding (MOUs) and/ or active commercial contracts. 

Floating ocean 
buoys for wave 
and non-wave-
powered 
desalination 

3 to 7  The technologies are divided into two groups, wave energy converter (WEC) and non-WEC. The 
captured energy by WEC systems powers RO membrane-based desalination. Non-WEC systems 
involve a floating buoy anchored to the ocean floor connected to a pipeline and power cables that run 
to the ocean floor to filter seawater passively through the RO membrane. 

 Claimed benefits include modular equipment, scalable operations, rapid deployments, reduced 
energy demand, reduced impact on the environment and marine life, and no need for chemical pre-
treatment of intake water. 

 Some companies working on WEC applications have prototypes operating in a representative 
environment. In contrast non-WEC applications are still progressing through proof of concept. 

Integrated 
offshore wind 
energy 
desalination 

5  Technology approach is to couple offshore wind power and desalination by using wind turbine energy 
to power the desalination process. 

 Onshore facility footprint is reduced to post treatment systems and finished water storage and 
pumping. 

 Technical approach relies on fairly mature parent technologies. 

 2 companies are working on this technology; but neither of them has been tested in operational 
environments. 

Alternative 
Desalination 
Technologies 

Forward Osmosis 2  Employs a natural pressure gradient provided by a higher salinity “draw” solution, typically 
ammonium carbonate. The draw solution provides a natural, higher osmotic driving force compared 
to hydraulic pressure, resulting in low fouling potential, low energy consumption, and simplicity.  
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Key Information 

 Purified water is separated from the draw solution using an additional separation process. The 
separated draw solutes are recovered and reused or discharged. 

 Currently, forward osmosis (FO) is used in the food and beverage industry, but is still conceptual for 
use with high salinity water. 

Membrane 
Distillation 

2  Involves evaporation of water from a saline solution and transport of the water vapor via thermal 
gradient through a hydrophobic membrane, followed by condensation. 

 Advantages of membrane distillation (MD) include use of low-grade heat, minimal pretreatment 
needs, and negligible scaling. Challenges include need for waste heat to promote economic feasibility, 
membrane fouling, and membrane degradation due to loss of hydrophobicity. 

 Currently in the development and demonstration phase. 

Capacitive 
Deionization 

7  Directs saline solution between porous electrode pairs that adsorb ions by applying a low voltage 
electric field, producing deionized water. Upon removal, ions are desorbed from the surface of the 
electrodes by removing the induced electric field, and electrodes are regenerated. 

 Advantages include low energy requirement and simple construction. Challenges include limited 
adsorption capacity of electrodes, slow kinetics of transport of ions across electrodes, high cost of 
capacitive deionization (CDI) modules, and fouling potential of the electrode surface. 

 Currently in the development stage in United States, although full-scale facilities are reportedly 
operating in China and Mongolia.  

Hydraulic 
Injection 
Desalination 

4  An agreement was reached amongst Saudi organizations to implement hydraulic injection 
desalination (HID) at scale based on results from proprietary research. 

 Little is known about the technology, but owner’s claim potential to lower energy consumption below 
2 kW/m3. 

Halophytic Algae 1  Uses salt-tolerant algae to accumulate salt within the algal cells. The salt-laden algae can then be 
removed via traditional filtration processes and used as biofuel to offset energy inputs. 

 Currently in the early stages of research development and has been shown to remove up to 30% of 
salt from saline solutions. 

Freeze/Thaw 
Desalination 

1  Relies on phase changes as ice crystals reject salt from their structure, allowing it to be separated 
from ice as a brine. 

 Primary benefit is less energy required compared to traditional RO. The primary challenge is washing 
and separation of ice crystals without melting and recontamination with salt. 

Solar Thermal 
Desalination 

2  Combines thermal desalination systems with a concentrated solar system. Commonly employs 
thermal collectors or concentrated thermal collectors to extract the energy required. 

 Advantages include use of renewable solar energy and minimization of land-use requirements 
compared to traditional sun-powered thermal desalination. 

Supercritical 
Water 
Desalination 

1  Supercritical conditions occur at elevated pressures and temperatures, creating a poor solvent and 
allowing for separation of solid salt particles via precipitation. 

 This technology is in the development phase and has not been tested outside of the laboratory. 
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Brine 
Minimalization/ 
Mining 

Various 6  High recovery systems (HRS) are commonly used for brackish water and inland desalination facilities; 
however, their target has almost universally been to reduce the cost of brine disposal and maximize 
the use of the water source rather than to produce specific mineral products. 

 Some mineral products can command a high price, making them attractive as mineral recovery 
alternatives, yet the level of purity required to obtain this higher price is often difficult to achieve. 

 Commercial concentrate recovery facility has been built in El Paso, Texas, but has struggled to 
maintain reliable operation and has yet to bring salt products to market. 

 The lowest cost brine minimization approach considered feasible for large seawater desalination 
plants would be the installation of evaporation ponds for a small portion of the desalination brine, 
thus producing manageable quantities of sea salt that can be directly tied to a market or used for 
onsite sodium hypochlorite generation. 

Energy 
Recovery and 
Pumping 

Positive 
Displacement 
Pumps 

8  Positive displacement (PD) pumps are commonly used in the oil & gas sector due to their pump 
characteristics, ability to handle viscous liquids, and high reliability. 

 Compared with centrifugal pumps, PD pumps operate at the same efficiency regardless of the 
downstream pumping conditions. 

 Compared with centrifugal pumps, PD pumps provide higher pumping efficiencies (Up to 90% vs 75 to 
85%). 

 The largest PD pumps available on the market have a capacity of around 1 mgd. This essentially limits 
their use to small seawater RO facilities (<5 mgd). There is not currently a market for larger capacity 
PD pumps.  

Pressure Exchange 
Type Energy 
Recovery 

9  Several types of energy recovery devices (ERDs) have been in use in the seawater RO industry for 
many years. Since the early 2000s, the Pressure Exchange (Isobaric) type devices have effectively 
replaced Pelton Wheels and Turbochargers due to the higher efficiency this technology provides (Up 
to 97%). 

 There are two primary manufacturers of isobaric ERDs – Energy Recovery Inc (ERI) and Flowserve, 
with ERI’s product offering providing the majority of installations since the mid-2000s.   

Pressure Retarded 
Osmosis 

7  Pressure retarded reverse osmosis (PRO) is a process that would harness the osmotic pressure 
difference between two solutions of different salinities to generate power or perform work.  

 In a sea water reverse osmosis (SWRO) facility, PRO could recover energy from the concentrate by 
using a low salinity water, such as a river or wastewater discharge, using the osmotic pressure 
differential to generate electricity or drive a turbine. 

 The technology has been successfully demonstrated at SWRO facilities in Japan, demonstrating that 
net power usage could be reduced by 0.34 kWh/m3. 

 Kyowakiden Industry Company is developing a commercial product for use in desalination facilities 

Depth Exposed 
Membrane for 
Water Extraction 
(DEMWAX) 

2  DEMWAX uses natural pressure and water movement at depth to provide the energy required for the 
RO process. 
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 The RO membranes are positioned at the bottom of a well casing located onshore. The desalination 
process employs the hydrostatic pressure to power the RO process. Permeate would need to be 
pumped back to the surface. 

 There is limited information on the stage of the DEMWAX technology beyond a 2015 white paper 
available on the company (EconoPure Water Systems) website outlining the concept. 

Wave Energy 6  Several companies have developed commercial size products for generating power from wave energy.  

 Some of these products are currently undergoing long-term piloting and/or are slated to begin 
piloting in the near-term. 

 Wave energy products fall under two general categories:  Submerged and Semi-Submerged. 

 To meet the demand of a large seawater desalination facility, multiple wave energy units would need 
to be deployed and networked together. Current piloting/demonstration has not expanded beyond 
single units in operation.  

Seawater pump 
storage with 
desalination  

3  It uses off-peak energy to pump seawater into a higher-elevation storage reservoir. During high 
electricity demand, the stored seawater is released back down through a turbine to generate 
electricity and also to feed the desalination plant. 

 The hydrostatic pressure reduces or eliminates the additional energy requirements for the RO 
process; thus all the required energy is supplied by the turbines. 

 Restricted to locations that meet specific siting criteria (e.g. sufficient coastal elevation rise and 
available land for reservoir siting). 

Off-Site 
Renewable Energy 

9  Several seawater desalination projects have offset future energy use through the inclusion of off-site 
large-scale wind energy farms, namely in Australia.   

 By utilizing off-site locations, it is possible to economically develop large-scale wind/solar projects, 
utilize preferable locations for the preferred form of renewable energy generation, and streamline 
permitting.  

 Introduces technical/ permit/ organizational complexity by creating a parallel project. 

Subsurface 
Seawater 
Intakes 

Vertical, Slant, 
Horizontal, and 
Radial Collector 
Wells 

7 to 9  Vertical “beach” wells have a long track record in the industry, primarily for supplying small-scale 
facilities. The largest seawater desalination facility utilizing beach wells is the Sur plant in Oman which 
has a capacity of 80,000 m3/d (approximately 21 mgd), which has been in operation since 2007. 

 Slant wells have been tested in California and are proposed for use on the forthcoming Doheny ocean 
desalination project as well as the Monterey Peninsula Water Supply project. Both projects will have 
an initial capacity of approximately 5 mgd. 

 Horizontal wells for seawater extraction were introduced to the market in the late 1990s, however, 
subsequent experience in Spain demonstrated a high susceptibility to plugging over time. 

 Radial (Ranney) wells have a long track record in groundwater applications, being well suited to the 
favorable hydrogeological conditions present near many rivers.  They are much less common for 
seawater extraction which is characterized by much finer grained materials surrounding these marine 
coastal locations.  
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Technology 
Area 

Technology Type Technology 
Readiness Level 

Key Information 

Outfalls Seabed/ Beach/ 
Deep Infiltration 
Gallery 

9  Infiltration galleries are based on locating a networked intake system beneath an engineered seabed 
and utilizing the material above the intake as a type of slow sand filter. 

 A desalination plant in Fukuoka, Japan has successfully operated a 27-mgd seabed infiltration gallery 
for almost 20 years and a demonstration project was operated in Long Beach, CA for 3 years.  

 Deep infiltration galleries (or Water Tunnels) utilize a large horizontally drilled pipe (i.e. tunnel) which 
connects a series of vertical or radial collector wells to an onshore pump station.  One such 
application of this approach has been used for several years to supply a portion of the raw water used 
by the Alicante II desalination facility in Spain. 

 Technical hurdles to this technology include relatively limited performance/ reliability data available, 
complex construction methods, environmental impacts during construction, and potential 
susceptibility to severe ocean currents/waves as well as earthquakes. 

Venturi Diffusers 8  Alternative mixing device to standard diffuser type (“duckbill”) valve. 

 Journal article co-written by researchers and product designer cites better near field mixing of brine 
with seawater using venturi mixers. 

 Venturi mixers have been installed at two seawater desalination plants: Maspalomas II (Canary 
Islands) and Gozo (Malta). 

Bio-Enhancing 
Concrete 

8  Developed to improve marine ecosystems and provide mitigation for offshore construction.  

 Reportedly has an 80% reduced carbon footprint and 7 times the carbon sequestration capacity of 
conventional concrete 

 3-year pilot project at the Port of San Diego began in 2021 on Harbor Island. Also, in use at Port of 
Vigo, Spain. 

Carbon 
Sequestration 

7 to 9  Ocean alkalinity enhancement (OAE) has been proposed as a method of reducing GHG from the 
atmosphere, using the ocean’s natural processes as a carbon sink, and enhancing these through the 
discharge of high alkalinity desalination brine that results from the discharge of brine back to the 
ocean. 

 One study estimated that most marine locations can achieve an uptake-efficiency of 0.6 to 0.8 moles 
of carbon dioxide (CO2) sequestration per mole of alkalinity added to the ocean from desalination 
brine. 

 Assuming an average seawater alkalinity of ~130 mg/L as CaCO3, the brine discharge could be 
expected to reduce atmospheric CO2 by approximately 230 pounds for every million gallons 
discharged. 

 Technology developed by Captura is focused on removing carbon directly from seawater for 
subsequent use or permanent storage. Their system could be coupled with a seawater desalination 
plant or installed as a stand-alone process. 

Process 
Monitoring & 
Energy Efficiency 

9  Several companies are involved in this space which aims to simultaneously improve energy efficiency, 
reduce chemical consumption and maximize membrane life through improved process control and 
optimized chemical cleaning achieved through both machine learning and advanced analytics. 

 Several mature products are available in the market to suit both targeted and broad applications. 
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Technology 
Area 

Technology Type Technology 
Readiness Level 

Key Information 

 Software is being developed broadly across the industry by software developers, engineering firms, 
and equipment/technology suppliers.  

Artificial 
Intelligence 

Predictive 
Maintenance 

9  Software aims to improve predictive maintenance practices by utilizing machine learning to monitor 
equipment data and provide timely maintenance intervention notification. 

 Several software offerings are available on the market. 

 Both software developers and equipment/technology providers are working in this space. 
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Seawater Deslation
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August 30, 2024

Appendix A 

Cost Summary

Cost Breakdown

Site # Name Intake Outfall

Product Water 

(MGD)

Product Water 

(AFY)

Slant Well 

Cost

($)

Open Ocean 

Intake Cost

($)

Well Pipe to 

Treatment Cost 

($)

Treatment Plant 

Cost

($)

Product Water 

Conveyance to 

Shore ($)

Discharge 

Pipe Cost 

($)

New Ocean 

Outfall Cost

($)

 O&M Cost

($/yr)

Total Capital 

Cost

($)

Annualized 

Capital Cost 

($/yr)

Total 

Annualized 

Cost 

($/yr)

Cost/MG

($)

Cost/AF

($)

1A
Oceanside Vicinity 

(Oceanside)
Slant Wells (9)

Existing Oceanside 

WWTP Outfall
10 11,201  $  95,404,500 -- $17,630,000 $178,123,089 $26,136,000 -- $29,144,190 $317,293,589 $20,640,403 $49,784,593 $13,640 $4,445

1B
Oceanside Vicinity 

(Camp Pendleton SRTTP)
Slant Wells (9)

Existing Oceanside 

WWTP Outfall
10 11,201  $  95,404,500 -- $17,741,000 $178,123,089 -- $38,016,000 -- $29,144,190 $329,284,589 $21,420,435 $50,564,625 $13,853 $4,514

2A
Camp Pendleton 

MCTSSA
New Ocean Intake

Existing San Onofre 

Power Plant Outfall
50 56,005 --  $ 1,691,712,000 -- $655,972,935 -- $205,920,000 -- $163,665,209 $2,553,604,935 $166,115,666 $329,780,875 $18,070 $5,888

2B
Camp Pendleton 

MCTSSA
New Ocean Intake New Ocean Outfall 50 56,005 --  $ 1,691,712,000 -- $655,972,935 -- -- $563,904,000 $163,665,209 $2,911,588,935 $189,403,039 $353,068,248 $19,346 $6,304

3
Doheny State Beach 

Expansion
Slant Wells (9)

Existing San Juan Creek 

WW Ocean Outfall
10 11,201  $  95,404,500 -- $17,297,000 $178,123,089 -- -- -- $29,144,190 $290,824,589 $18,918,557 $48,062,747 $13,168 $4,291

4 Huntington Beach Slant Wells (20)

Existing AES Huntington 

Beach Generating Station 

Power Plant Outfall

20 22,402  $212,010,000 -- $21,099,000 $312,287,437 -- -- -- $58,288,380 $545,396,437 $35,478,821 $93,767,201 $12,845 $4,186

5 Long Beach New Ocean Intake New Ocean Outfall 20 22,402 --  $     676,684,800 -- $312,287,437 -- -- $225,561,600 $65,466,084 $1,214,533,837 $79,007,169 $144,473,253 $19,791 $6,449

6A West Basin/El Segundo Slant Wells (20)
Existing Hyperion WWTP 

Outfall
20 22,402  $212,010,000 -- $14,256,000 $312,287,437 -- -- -- $58,288,380 $538,553,437 $35,033,674 $93,322,054 $12,784 $4,166

6B West Basin/El Segundo Converted Power Intake
Existing Hyperion WWTP 

Outfall
20 22,402 --  $       51,119,509 -- $312,287,437 -- -- -- $65,466,084 $363,406,947 $23,640,143 $89,106,227 $12,206 $3,978

7A Port Hueneme Slant Wells (20)
Existing Oxnard WWTP 

Outfall
20 22,402  $212,010,000 -- $45,619,000 $312,287,437 -- $48,787,000 -- $58,288,380 $618,703,437 $40,247,546 $98,535,926 $13,498 $4,399

7B Port Hueneme New Ocean Intake
Existing Oxnard WWTP 

Outfall
25 28,003 --  $     845,856,000 -- $374,155,061 -- $55,757,000 -- $81,832,605 $1,275,768,061 $82,990,543 $164,823,148 $18,063 $5,886

8
Port Hueneme

(Offshore Desal)
N/A N/A 20 22,402 -- -- -- $562,117,387 $451,123,200 -- -- $44,557,470 $1,013,240,587 $65,912,754 $110,470,224 $15,133 $4,931

BC

El Segundo

El Segundo
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Cost Summary

Intakes

Site # Name Intake

Raw Water 

Flow

(MGD)

Assumed 

Recovery 

(%)

Plant 

Capacity 

(MGD) # Wells

Cost per Well 

(2017 US$)
1

Escalation 

Rate (%)

Total 

Escalation to 

2024 (%)

Cost per 

Well 

(2024 US$)

raw water flow 

per foot (2018 

$)
2

Distance 

(mi)

Distance

(ft)

Opean Ocean 

Intake Cost

(2018 $)
2

Escalation 

Rate (%)

Total 

Escalation to 

2024 (%)

Estimated Cost 

(2024 $)

Capital 

Charge 

(2006 $)
3

Escalation 

Rate (%)

Total 

Escalation to 

2024 (%)

Total Cost 

(2024 $)

Engineering/ 

Permitting 

(20%)

Contingency 

(30%)

Total Cost 

per Well 

($)

Total Cost

($)

1A
Oceanside Vicinity 

(Oceanside)
Slant Wells (9) 20 50% 10 9 $3,700,000 13% 91% $7,067,000 -- -- -- -- -- -- -- -- -- -- -- $1,413,400 $2,120,100 $10,600,500 $95,404,500

1B
Oceanside Vicinity (Camp 

Pendleton SRTTP)
Slant Wells (9) 20 50% 10 9 $3,700,000 13% 91% $7,067,000 -- -- -- -- -- -- -- -- -- -- -- $1,413,400 $2,120,100 $10,600,500 $95,404,500

2A Camp Pendleton MCTSSA New Ocean Intake 100 50% 50 -- -- -- -- -- $400 1.5 7920 $633,600,000 13% 78% $1,127,808,000 -- -- -- -- $225,561,600 $338,342,400 -- $1,691,712,000

2B Camp Pendleton MCTSSA New Ocean Intake 100 50% 50 -- -- -- -- -- $400 1.5 7920 $633,600,000 13% 78% $1,127,808,000 -- -- -- -- $225,561,600 $338,342,400 -- $1,691,712,000

3
Doheny State Beach 

Expansion
Slant Wells (9) 20 50% 10 9 $3,700,000 13% 91% $7,067,000 -- -- -- -- -- -- -- -- -- -- -- $1,413,400 $2,120,100 $10,600,500 $95,404,500

4 Huntington Beach Slant Wells (20) 40 50% 20 20 $3,700,000 13% 91% $7,067,000 -- -- -- -- -- -- -- -- -- -- -- $1,413,400 $2,120,100 $10,600,500 $212,010,000

5 Long Beach New Ocean Intake 20 50% 10 -- -- -- -- -- $400 3 15840 $253,440,000 13% 78% $451,123,200 -- -- -- -- $90,224,640 $135,336,960 -- $676,684,800

6A West Basin/El Segundo Slant Wells (20) 40 50% 20 20 $3,700,000 13% 91% $7,067,000 -- -- -- -- -- -- -- -- -- -- -- $1,413,400 $2,120,100 $10,600,500 $212,010,000

6B West Basin/El Segundo
Converted Power 

Intake
40 50% 20 -- -- -- -- -- -- -- -- -- -- -- -- $14,563,963 13% 234% $34,079,673 $6,815,935 $10,223,902 -- $51,119,509

7A Port Hueneme Slant Wells (20) 40 50% 20 20 $3,700,000 13% 91% $7,067,000 -- -- -- -- -- -- -- -- -- -- -- $1,413,400 $2,120,100 $10,600,500 $212,010,000

7B Port Hueneme New Ocean Intake 50 50% 25 -- -- -- -- -- $400 1.5 7920 $316,800,000 13% 78% $563,904,000 -- -- -- -- $112,780,800 $169,171,200 -- $845,856,000

8
Port Hueneme

(Offshore Desal)
N/A -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Cost per Well (2017 US$) $2,774,907 $3,436,629 $4,944,976

Cost per Well (2017 US$) $2,749,603 $3,245,905 $4,679,729 Hard bids received for the Monterey Desal slant wells

Just the drillers' costs

Avg Cost per Well (2017 US$) $3,700,000.00

Sources:

1. Monterey Peninsula Water Supply Project Hydrogeologic Investigation, Geoscience (2017).

2. M61, American Water Works Association (2024). From upcoming revision to the Cost Chapter of M61 (range of $180 to $370). Number increased to 400 to reflect higher range. 

3. Supplement to the Precise Development Plan and Desalination Plant Project Final Environmental Impact Report City of Carlsbad, Dudek (2006). Table 3-4: capital cost for conversion of lagoon wedgewire screen with diffuser.

Converted PP IntakeSlant Wells New Open Ocean Intake

Slant Well Costs (Monterey)
1

BCC

El Segundo

El Segundo
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Cost Summary

Piping

Site # Name Intake Outfall

Plant 

Capacity

(MGD)

Subsurface 

Wells 

(MGD)

Piping from Wells 

to Treatment Plant 

(mi)

Velocity 

(fps)

Pipe Area 

(ft^2)

Pipe 

Diameter 

(ft)

Well Pipe to 

Treatment Cost

($)
1

Distance to 

Existing Outfall 

(mi)

Velocity 

(fps)

Pipe Area 

(ft^2)

Pipe 

Diameter 

(ft)

Discharge Pipe 

Cost 

($)
1

Distance to 

Offshore Plant 

(mi)

Velocity 

(fps)

Pipe Area 

(ft^2)

Pipe 

Diameter 

(ft)

Conveyance 

Pipe Cost 

($)
2

1A
Oceanside Vicinity 

(Oceanside)
Slant Wells (9)

Existing Oceanside WWTP 

Outfall
10 20 1.6 4 7.7 3.5 $17,630,000 3.3 4 3.9 2.5 $26,136,000 -- -- -- -- --

1B
Oceanside Vicinity (Camp 

Pendleton SRTTP)
Slant Wells (9)

Existing Oceanside WWTP 

Outfall
10 20 1.6 4 7.7 3.5 $17,741,000 4.8 4 3.9 2.5 $38,016,000 -- -- -- -- --

2A Camp Pendleton MCTSSA New Ocean Intake
Existing San Onofre Power 

Plant Outfall
50 -- -- -- -- -- -- 13 4 19.3 5.0 $205,920,000 -- -- -- -- --

2B Camp Pendleton MCTSSA New Ocean Intake New Ocean Outfall 50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3
Doheny State Beach 

Expansion
Slant Wells (9)

Existing San Juan Creek WW 

Ocean Outfall
10 20 1.6 4 7.7 3.5 $17,297,000 0 -- -- -- -- -- -- -- -- --

4 Huntington Beach Slant Wells (20)

Existing AES Huntington 

Beach Generating Station 

Power Plant Outfall

20 40 1.5 4 15.5 4.5 $21,099,000 0 -- -- -- -- -- -- -- -- --

5 Long Beach New Ocean Intake New Ocean Outfall 20 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

6A West Basin/El Segundo Slant Wells (20)
Existing Hyperion WWTP 

Outfall
20 40 1.0 4 15.5 4.5 $14,256,000 0 -- -- -- -- -- -- -- -- --

6B West Basin/El Segundo
Converted Power 

Intake

Existing Hyperion WWTP 

Outfall
20 40 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7A Port Hueneme Slant Wells (20)
Existing Oxnard WWTP 

Outfall
20 40 3.2 4 15.5 4.5 $45,619,000 4.4 4 7.7 3.5 $48,787,000 -- -- -- -- --

7B Port Hueneme New Ocean Intake
Existing Oxnard WWTP 

Outfall
25 -- -- -- -- -- -- 4.4 4 9.7 4.0 $55,757,000 -- -- -- -- --

8
Port Hueneme

(Offshore Desal)
N/A N/A 20 -- -- -- -- -- -- -- -- -- -- -- 4 4 7.7 3.5 $451,123,200

Sources:

1. $50 per inch-foot of piping per CCI cost estimate for a conceptual conveyance alignment.

1. M61, American Water Works Association (2024). From upcoming revision to the Cost Chapter of M61 (range of $180 to $370). Number increased to 400 to reflect higher range. 

BC

El Segundo

El Segundo
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Treatment

Site # Name Intake Outfall

Plant 

Capacity

(MGD) US$/gpd (2020)
1

US$ (2020)

Escalation 

Rate (%)

Total 

Escalation to 

2024 (%) US $ (2024)

Engineering/ 

Permits

(20%)

Contingency

(30%)

Total Cost

($)

1A
Oceanside Vicinity 

(Oceanside)
Slant Wells (9)

Existing Oceanside WWTP 

Outfall
10 $8 $78,124,162 13% 52% $118,748,726 $23,749,745 $35,624,618 $178,123,089

1B
Oceanside Vicinity (Camp 

Pendleton SRTTP)
Slant Wells (9)

Existing Oceanside WWTP 

Outfall
10 $8 $78,124,162 13% 52% $118,748,726 $23,749,745 $35,624,618 $178,123,089

2A Camp Pendleton MCTSSA New Ocean Intake
Existing San Onofre Power Plant 

Outfall
50 $6 $287,707,427 13% 52% $437,315,290 $87,463,058 $131,194,587 $655,972,935

2B Camp Pendleton MCTSSA New Ocean Intake New Ocean Outfall 50 $6 $287,707,427 13% 52% $437,315,290 $87,463,058 $131,194,587 $655,972,935

3
Doheny State Beach 

Expansion
Slant Wells (9)

Existing San Juan Creek WW 

Ocean Outfall
10 $8 $78,124,162 13% 52% $118,748,726 $23,749,745 $35,624,618 $178,123,089

4 Huntington Beach Slant Wells (20)

Existing AES Huntington Beach 

Generating Station Power Plant 

Outfall

20 $7 $136,968,174 13% 52% $208,191,625 $41,638,325 $62,457,487 $312,287,437

5 Long Beach New Ocean Intake New Ocean Outfall 20 $7 $136,968,174 13% 52% $208,191,625 $41,638,325 $62,457,487 $312,287,437

6A West Basin/El Segundo Slant Wells (20)
Existing Scattergood PP Outfall 

or Hyperion WWTP Outfall
20 $7 $136,968,174 13% 52% $208,191,625 $41,638,325 $62,457,487 $312,287,437

6B West Basin/El Segundo
Converted Power 

Intake

Existing Scattergood PP Outfall 

or Hyperion WWTP Outfall
20 $7 $136,968,174 13% 52% $208,191,625 $41,638,325 $62,457,487 $312,287,437

7A Port Hueneme Slant Wells (20) Existing Oxnard WWTP Outfall 20 $7 $136,968,174 13% 52% $208,191,625 $41,638,325 $62,457,487 $312,287,437

7B Port Hueneme New Ocean Intake Existing Oxnard WWTP Outfall 25 $7 $164,103,097 13% 52% $249,436,707 $49,887,341 $74,831,012 $374,155,061

8
Port Hueneme

(Offshore Desal)
N/A N/A 20 $12 $246,542,714 13% 52% $374,744,925 $74,948,985 $112,423,477 $562,117,387

Sources:

1. M61, American Water Works Association (2024). From Construction Costs curve provided in cost chapter of upcoming revision to M61. Value is in 2018 $, was escalated to 2024 $ and added contigency.

BC

El Segundo

El Segundo
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Outfalls

Site # Name Intake Outfall

Raw Water 

Flow

(MGD)

Assumed 

Recovery 

(%)

Plant 

Capacity 

(MGD)

$ per MGD of raw 

water flow per foot 

(2018 $)
1

Distance 

(mi)

Distance

(ft)

Estimated New 

Outfall Cost

(2018 $)
1

Escalation 

Rate (%)

Total 

Escalation 

to 2024 (%)

Estimated 

Cost (2024 $)

Engineering/ 

Permits 

(20%)

Contingency 

(30%)

Total Cost

($)

1A
Oceanside Vicinity 

(Oceanside)
Slant Wells (9)

Existing Oceanside WWTP 

Outfall
20 50% 10 -- -- -- -- -- -- -- -- -- --

1B
Oceanside Vicinity (Camp 

Pendleton SRTTP)
Slant Wells (9)

Existing Oceanside WWTP 

Outfall
20 50% 10 -- -- -- -- -- -- -- -- -- --

2A Camp Pendleton MCTSSA New Ocean Intake
Existing San Onofre Power Plant 

Outfall
100 50% 50 -- -- -- -- -- -- -- -- -- --

2B Camp Pendleton MCTSSA New Ocean Intake New Ocean Outfall 100 50% 50 $400 1 5280 $211,200,000 13% 78% $375,936,000 $75,187,200 $112,780,800 $563,904,000

3
Doheny State Beach 

Expansion
Slant Wells (9)

Existing San Juan Creek WW 

Ocean Outfall
20 50% 10 -- -- -- -- -- -- -- -- -- --

4 Huntington Beach Slant Wells (20)

Existing AES Huntington Beach 

Generating Station Power Plant 

Outfall

40 50% 20 -- -- -- -- -- -- -- -- -- --

5 Long Beach New Ocean Intake New Ocean Outfall 40 50% 20 $400 1 5280 $84,480,000 13% 78% $150,374,400 $30,074,880 $45,112,320 $225,561,600

6A West Basin/El Segundo Slant Wells (20)
Existing Scattergood PP Outfall 

or Hyperion WWTP Outfall
40 50% 20 -- -- -- -- -- -- -- -- -- --

6B West Basin/El Segundo
Converted Power 

Intake

Existing Scattergood PP Outfall 

or Hyperion WWTP Outfall
40 50% 20 -- -- -- -- -- -- -- -- -- --

7A Port Hueneme Slant Wells (20) Existing Oxnard WWTP Outfall 40 50% 20 -- -- -- -- -- -- -- -- -- --

7B Port Hueneme New Ocean Intake Existing Oxnard WWTP Outfall 50 50% 25 -- -- -- -- -- -- -- -- -- --

8
Port Hueneme

(Offshore Desal)
N/A N/A -- -- -- -- -- -- -- -- -- -- -- -- --

Sources:

1. M61, American Water Works Association (2024). From upcoming revision to the Cost Chapter of M61 (range of $180 to $370). Number increased to 400 to reflect higher range. 

BC

El Segundo

El Segundo
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Operations and Maintenance Summary

% Total

Variable O&M Costs Simplified Annual Cost % Total $/yr/mgd $/kgal % Reduction for Slant Wells $/yr/mgd $/kgal % Reduction $/kgal Annual Cost

- Energy 50.0% 138,286,181$  84% 2,765,724$     7.58$       10% 2,489,151$     6.82$       42% 3.96$       28,895,776$      

- Chemicals 10.0% 4,629,417$       3% 92,588$           0.25$       50% 46,294$           0.13$       25% 0.10$       694,413$            

- Membrane Replacement 7.5% 4,296,963$       3% 85,939$           0.24$       0% 85,939$           0.24$       -170% 0.64$       4,640,720$        

- Waste Disposal 2.5% 2,401,244$       1% 48,025$           0.13$       75% 12,006$           0.03$       100% -$         

Fixed O&M Costs

- Labor 7.5% 2,803,474$       2% 56,069$           0.15$       0% 56,069$           0.15$       -50% 0.23$       1,682,084$        

- Permit Compliance 2.5% 1,011,050$       1% 20,221$           0.06$       0% 20,221$           0.06$       0% 0.06$       404,420$            

- Indirect Costs 10.0% 5,055,250$       3% 101,105$         0.28$       0% 101,105$         0.28$       0% 0.28$       2,022,100$        

- Maintenance 10.0% 5,181,631$       3% 103,633$         0.28$       0% 103,633$         0.28$       -200% 0.85$       6,217,958$        

100% 163,665,209$  100% 3,273,304$     8.97$       7.98$       6.10$       44,557,470$      

$/yr/mgd 3,273,304$       $/yr/mgd 2,914,419$     2,227,873$        

% Reduction vs Open Ocean 11% % Reduction vs Slant Well 24%

$/AF 2,923$              $/AF 2,602$             1,989$                

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013). Costs from this book were based on Carlsbad Desalination plant.

Calculated (50 mgd Open Intake) Slant Wells Offshore (20 mgd)

$/yr/mgd

$/AF
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Energy

Specific Energy 15 kWh/kgal

Specific Energy 4.0 kWh/m3

Specific Energy 0.0032 kWh/AF

Plant Production 50 mgd

Cost of Energy 0.2975 $/kWh Source: https://www.sce.com/regulatory/tariff-books/historical-rates

Energy Cost (2013 $) $81,440,625 $/yr

Escalation Rate 69.8%

Energy Cost (2024 $) $138,286,181 $/yr

2 kWh/m3 based on OceanWell estimate

2.3 kWh/m3  based on WateRise estimate
Offshore desalination

8 to 9 kWh/kgal for the RO. Approximately double after accounting for raw water pumping and ancillary 

systems.

Cost of power highly variable. This value results in power attributing for approximately 55% of the total O&M 

cost, which is reasonable.
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Chemicals

Chemical Cost 0.2 $/kgal

Plant Production 50 mgd

Chemical Cost (2013 $) $3,650,000 $/yr

Escalation Rate 26.8% Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Chemical Cost (2024 $) $4,629,417 $/yr
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Membrane Replacement

Membrane Replacement Cost 0.17 $/kgal

Plant Production 50 mgd

Membrane Replacement Cost (2013 $)
$3,102,500

$/yr

Escalation Rate 38.5%

Membrane Replacement Cost (2024 $)
$4,296,963

$/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Waste Disposal

Waste Disposal Cost 0.095 $/kgal

Plant Production 50 mgd

Waste Disposal Cost (2013 $) $1,733,750 $/yr

Escalation Rate 38.5%

Waste Disposal Cost (2024 $)
$2,401,244

$/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Labor

No. FTE 30

Labor Cost 0.105 $/kgal

Plant Production 50 mgd

Labor Cost (2013 $) $1,916,250 $/yr

Escalation Rate 46.3%

Labor Cost (2024 $) $2,803,474 $/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Permits

Permit Compliance Cost 0.04 $/kgal

Plant Production 50 mgd

Permit Compliance Cost (2013 $) 730,000$  $/yr

Escalation Rate 38.5%

Permit Compliance Cost (2024 $)
$1,011,050

$/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Indirect Ops and Maintenance

Indirect O&M Cost 0.2 $/kgal

Plant Production 50 mgd

Indirect O&M Cost (2013 $) 3,650,000$  $/yr

Escalation Rate 38.5%

Indirect O&M Cost (2024 $) $5,055,250 $/yr Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).
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Seawater Desalination

Siting Analysis

August 30, 2024

Appendix A

Cost Summary

Maintenance

Maintenance Cost 0.205 $/kgal

Plant Production 50 mgd

Maintenance Cost (2013 $)
$3,741,250

$/yr

Escalation Rate 38.5%

MaintenanceCost (2024 $) $5,181,631 $/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).
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Appendix D Environmental Impact Maps 
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Site 1: Oceanside8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 277 of 324
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Site 2: Camp
Pendleton SRTTP
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Site 3: Camp
Pendleton MCTSSA
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Site 4: Doheny State
Beach Expansion
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Site 5: Huntington Beach
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Site 6A: West Basin/El SegundoEl Segundo
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Site 6B: West Basin/El SegundoEl Segundo
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Site 7A: Port Hueneme
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Site 7B: Port Hueneme
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Site 8: Offshore Desal
8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 286 of 324

362



Appendix E Sea Level Rise Maps 
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Site 1A: Oceanside Vicinity (Oceanside)
Score: 4

Legend:
Site Boundary
Sea Level Rise
Wellhead Pods
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Site 1B: Oceanside Vicinity (Camp
Pendleton SRTTP)
Score: 2

Legend:
Site Boundary
Sea Level Rise
Wellhead Pods
Low-lying Areas
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Site 2A & 2B: Camp Pendleton MCTSSA
Score: 5

Legend:
Site Boundary
Sea Level Rise
Low-lying Areas
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Site 3: Doheny State Beach Expansion
Score: 3

Legend:
Existing Slant Wells
Site Boundary
Sea Level Rise
Wellhead Pods

4
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Site 4: Huntington Beach
Score: 2

Legend:
Site Boundary
Sea Level Rise
Wellhead Pods
Low-lying Areas
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Site 5: Long Beach
Score: 5

Legend:
Site Boundary
Sea Level Rise
Low-lying Areas
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Site 6A: West Basin/El Segundo
Score: 5

Legend:
Site Boundary
Sea Level Rise
Wellhead Pods
Low-lying Areas

El Segundo
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Site 6B: West Basin/El Segundo
Score: 5

Legend:
Site Boundary
Sea Level Rise
Low-lying Areas

El Segundo
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Site 7A: Port Hueneme 
Score: 4

Legend:
Site Boundary
Sea Level Rise
Wellhead Pods
Low-lying Areas
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Site 7B: Port Hueneme 
Score: 4

Legend:
Site Boundary
Sea Level Rise
Low-lying Areas
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Appendix F Special Conditions to Issued Coastal 

Development Permits 
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Special conditions for the Doheny Desalination Facility coastal development permit (CDP) include: 

▬ Special Condition 1: The South Coast Water District (SCWD) must provide final project plans 

demonstrating that the facility will be designed and constructed to withstand potential hazards 

such as seismic events, tsunamis, and flooding, ensuring it can serve as a reliable, local, and 

emergency water supply, as proposed. 

▬ Special Condition 2: SCWD must submit written evidence that all necessary permits, 

permissions, approvals, and/or authorizations for the project have been granted by the State 

Lands Commission and the California Department of Parks and Recreation. 

▬ Special Condition 3: SCWD must collaborate with State Parks to develop a Plan detailing how 

and where additional camping opportunities will be provided at other nearby coastal 

campgrounds, and how these options will be communicated to the public. 

▬ Special Condition 4: SCWD must provide a more detailed plan and schedule for the additional 

public access and recreation enhancements planned for Doheny State Beach campground. 

▬ Special Condition 5: SCWD must mitigate its marine life and water quality impacts by creating or 

restoring approximately 7.45 acres of estuarine and/or marine habitats near the project site. 

▬ Special Condition 6: SCWD must develop Spill Prevention and Response Plans for both 

construction and operation phases of the project. 

▬ Special Condition 7: SCWD must develop plans outlining Construction Best Management 

Practices to protect water quality. 

▬ Special Condition 8: SCWD must assume responsibility for potential risks and waive any claims 

of damage or liability against the Coastal Commission. 

▬ Special Condition 9: SCWD must submit a Geotechnical and Seismic Hazards Plan, detailing 

measures to ensure the project’s stability during seismic events. 

▬ Special Condition 10: SCWD must provide a Disaster Response Plan to ensure the facility’s 

continued operation during expected hazards. 

▬ Special Condition 11: SCWD must develop and implement monitoring measures to track coastal 

erosion rates near its wellfield and to respond to erosion before it threatens the project’s 

wellfield components.  

▬ Special Condition 12: No future shoreline protection devices are allowed for the project. 

▬ Special Condition 13: SCWD must prepare a Flood Hazard Minimization Plan outlining measures 

to protect the facility from flooding. 

▬ Special Condition 14: SCWD must submit an Energy Minimization and Greenhouse Gas 

Reduction Plan, identifying the expected annual amount of indirect greenhouse gas emissions 

and measures to ensure the facility operates as “net carbon neutral” annually. 

▬ Special Condition 15: SCWD must conduct a study of the effects of the project’s water rates in 

its low-income ratepayers and identify feasible measures to mitigate those adverse effects. 
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▬ Special Condition 16: SCWD must implement Tribal cultural resource monitoring measures 

during construction and adhere to reporting requirements if any Tribal cultural resources are 

discovered during project construction. 

Special conditions for the Monterey Desalination Facility coastal development permit (CDP) include: 

▬ Special Condition 1: Cal-Am must provide the final resolution of the lawsuit filed by the City of 

Marina regarding the groundwater extraction limits from the project’s well field site. 

▬ Special Condition 2: Cal-Am must submit a complete application to amend the permit if it seeks 

to expand authorization of the project to Phase II. 

▬ Special Condition 3: Cal-Am must implement comprehensive and protective construction “best 

management practices” to avoid and minimize actual and potential impacts. 

▬ Special Condition 4: Cal-Am must develop and implement a Spill Prevention and Response Plan 

to prevent spills to the extent possible and to respond appropriately if they do occur. 

▬ Special Condition 5: Cal-Am must conduct its well field construction outside the period of March 

1 to September 30 of any year to avoid disturbing nearby Western snowy plovers during their 

breeding and nesting season. 

▬ Special Condition 6: Cal-Am must submit a complete CDP application before the end of the 25-

year term to propose relocation, rehabilitation, or removal of the wells. 

▬ Special Condition 7: The mitigation measures from the Final Environmental Impact Report/Final 

Environmental Impact Statement (FEIR/FEIS) must be codified and refined to ensure consistency 

with the Commission’s practice. 

▬ Special Condition 8: Cal-Am must conduct pre-construction surveys to document the condition 

of Environmentally Sensitive Habitat Areas (ESHA) during the preceding late spring to early 

summer period. This includes documenting the physical extent and acreage of all habitats within 

proposed impact areas, as well as metrics such as native species diversity, native species cover, 

invasive species cover, and vegetation community age class and/or size structure distributions, 

and photos to compare against conditions following conclusion of construction. 

▬ Special Condition 9: All habitat mitigation for permanent impacts must occur within protected 

areas. 

▬ Special Condition 10: Construction activities may not commence until any sensitive wildlife 

species have left the project area and its vicinity, and/or any sensitive plant species have been 

sufficiently protected or salvaged in accordance with the approved final Habitat Mitigation and 

Monitoring Plan. 

▬ Special Condition 11: Cal-Am must construct its wells to extend as far seaward as feasible to 

reduce their potential groundwater impacts. 

▬ Special Condition 12: Cal-Am must develop a comprehensive monitoring and reporting program 

to detect any potential groundwater impacts caused by the project and identify measures to 

implement before those impacts occur. 
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▬ Special Condition 13: Cal-Am must conduct extensive monitoring and reporting sufficient to 

detect potential effects the project may cause in those areas before they occur. 

▬ Special Condition 14: Cal-Am must remove the wells and associated components if damaged 

and is prohibited from using shoreline protection devices in the event the well field is 

threatened by erosion or other hazards during the permit term. 

▬ Special Condition 15: Cal-Am must acknowledge the risks involved in siting its development at 

this location. 

▬ Special Condition 16: While awaiting approval for their low-income relief plan, Cal-Am must 

annually report on the two benefits offered: all ratepayers enrolled in its Customer Assistance 

Program would be offered free installation of low-flow fixtures that meet state efficiency 

requirements, and any ratepayers enrolled in the program would have a rate increase of no 

more than $10 per month for water provided by the project for at least five years after those 

deliveries begin. 

▬ Special Condition 17: Cal-Am must submit a Public Access and Amenities Plan that will benefit 

the City’s residents, which first requires Cal-Am to provide a Community Engagement Plan 

describing measures Cal-Am will take to engage with representatives and residents of the City to 

develop the Public Access and Amenities Plan.  

▬ Special Condition 18: Cal-Am must have approved monitors on site for any ground-disturbing 

activities that may affect Tribal cultural resources. 

▬ Special Condition 19: Cal-Am must submit an Energy Minimization and Greenhouse Gas 

Reduction Plan that specifies measures it will implement to avoid and reduce operational 

emissions, and to offset any remaining emissions. 

▬ Special Condition 20: Cal-Am must submit drawings or other simulations of the Project’s 

proposed above-grade features within the coastal zone showing that the selected colors are 

muted and would blend into the surrounding areas to ensure the project’s visual impacts are 

minimized. 

Special conditions for the Carlsbad Desalination Facility coastal development permit (CDP) include: 

▬ Special Condition 1: Poseidon must reimburse the Coastal Commission for all costs and attorney 

fees incurred in defending any legal action challenging the permit approval or issuance. 

▬ Special Condition 2: Poseidon must provide documentation proving their legal interest in all 

necessary properties within the coastal zone, including leases from the California State Lands 

Commission, the power plant owner, and local governments. 

▬ Special Condition 3: Poseidon must provide documentation showing that they have executed 

and recorded a lease restriction against their leasehold interests, indicating that the Coastal 

Commission has authorized development on the property, subject to specific terms and 

conditions. 

▬ Special Condition 4: Poseidon must submit documentation showing that the project has 

obtained final approvals from various agencies, including the City of Carlsbad, the Regional 

Water Quality Control Board, and others. 
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▬ Special Condition 5: Poseidon must acknowledge the risks associated with the project site, such 

as seismic events and erosion, and agree to assume these risks and waive any claims of damage 

or liability against the Coastal Commission. 

▬ Special Condition 6: This permit authorizes the construction and operation of the Poseidon 

Carlsbad Desalination Project and associated infrastructure as described in the project 

description of the staff report, as clarified and modified by these conditions. 

▬ Special Condition 7: Poseidon must submit final plans for the project components located in the 

coastal zone for review and approval.  

▬ Special Condition 8: Poseidon must submit and obtain approval for a Marine Life Mitigation 

Plan. This plan must document the project’s expected impacts on marine life, and include goals, 

objectives, performance criteria, and contingency measures for each mitigation site. The plan 

must also include “as-built” plans and annual monitoring reports for at least five years or until 

performance criteria are met and propose legal mechanisms to ensure permanent protection of 

each site. 

▬ Special Condition 9: If Poseidon proposes or is required to withdraw more than an average flow 

of 304 mgd of seawater at any time, an amendment to the CDP must be obtained first. 

▬ Special Condition 10: Poseidon must submit a Revised Energy Minimization and Greenhouse 

Gas Reduction Plan that addresses comments from the Coastal Commission, State Lands 

Commission, and California Air Resources Board. 

▬ Special Condition 11: Prior to operations beginning, Poseidon must dedicate certain parcels of 

land to enhance public access and recreational opportunities along the coast. These dedications 

include: 

 A public access and parking easement of approximately 2.4 acres along the west shore of 

the Agua Hedionda Lagoon. 

 Approximately 10.2 acres on the west side of Carlsbad Boulevard for recreational and 

coastal access uses. 

 Approximately 2 acres along the north shore of Agua Hedionda Lagoon for a fish hatchery, 

aquatic research, and public access. 

 An access easement over approximately 0.3 acres near the south entrance of the power 

plant for public parking. 

▬ Special Condition 12: The permit does not authorize dredging needed to maintain flows to the 

desalination facility’s intake structure. Separate coastal development permit applications must 

be submitted for proposed dredging operations. 

▬ Special Condition 13: Poseidon must submit a Screening Plan for review and approval. This plan 

must ensure that exterior mechanical equipment and facilities are screened from public view 

and that the design and material used are architecturally compatible with the building. 

▬ Special Condition 14: Poseidon must submit a Lighting Plan for review and approval. The plan 

must ensure that lighting serves only operational, security and safety purposes, is shielded from 

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 302 of 324

378



 

surrounding areas, and minimizes adverse effects on the ocean, lagoon, and adjacent 

properties. 

▬ Special Condition 15: Poseidon must submit a Construction Plan for review and approval. This 

plan should detail the locations of all construction areas, staging areas, and access corridors 

within the coastal zone. It must also identify any potential disruptions to public shoreline access 

and include measures to avoid, minimize, or mitigate these disruptions. Additionally, the plan 

should specify the types and locations of erosion control and water quality best management 

practices to be implemented during construction to protect coastal water quality. 

▬ Special Condition 16: Poseidon must submit a Storm Water Pollution Prevention Plan (SWPPP) 

for review and approval. The SWPPP must include Best Management Practices (BMPs) such as 

placing gravel bags and silt fences along the edge of all work areas to contain particulates, 

ensuring all concrete washing and spoils dumping occur in designated locations, covering 

construction stockpiles to prevent blow-off or runoff during weather events, and developing a 

pollution control education plan to be implemented throughout all phases of development and 

construction. 

▬ Special Condition 17: Poseidon must submit a Water Quality Technical Report for review and 

approval. This report, prepared by a licensed Civil Engineer, must comply with the City of 

Carlsbad Standard Urban Stormwater Mitigation Plan for the post-construction desalination 

facility. The report must include BMPs to reduce the volume, velocity, and pollutant load of 

stormwater leaving the site.  
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Appendix G Opinion of Probable Construction Cost 

of the Three Top-Ranked Sites 
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Metropolitan Water District, CA

Southern California Seawater Desalination Research Study – Task 1.4 3/20/2025  4:21 PM

(INDIRECT COSTS UNALLOCATED)

Metropolitan Water District, CA

Southern California Seawater Desalination Research Study – Task 1.4

Opinion of Probable Construction Cost, March 2025, Site 7A-0%

Estimator Jesus Quimpo

Labor rate table CA25 Los Angeles

Equipment rate table 2025H1 $6Equip BOF

ENR CCI FEB 2025: 13,766.3

AACEi Class 5

Estimate Type OPCC

Design Level Planning Level Alternates

Notes This is an Opinion of Probable Construction Cost only, as defined by the

documents provided at the level of design indicated above. CDM Smith

has no control over the cost of labor, materials, equipment, or services

furnished, over schedules, over contractor's methods of determining

prices, competitive bidding (at least 3 each - both prime bidders and

major subcontractors), market conditions or negotiating terms. CDM

Smith does not guarantee that this opinion will not vary from actual cost,

or contractor's bids.

There are not any costs provided for: Change Orders, Design

Engineering, Construction Oversight, Client Costs, Finance or Funding

Costs, Legal Fees, Land Acquisition or temporary/permanent

Easements, Operations, or any other costs associated with this project

that are not specifically part of the bidding contractor's proposed scope.

This OPCC shall remain valid for 30 days.  Beyond this date, CDM

Constructors should be notified of design changes.  The estimate will

also be reviewed to reflect current market conditions.

Assumptions:

No rock excavation is required.

Only nominal dewatering is needed.

No consideration for contaminated soils or hazardous materials is

included (i.e. asbestos, lead, etc).

Includes finished water distribution from desal plant to MWD facilities.

Includes raw water slant wells and intakes to desalination plant.

Report format Sorted by 'Bid Item/Area/16CSI Sctn/Element'

'Element' summary

Allocate addons

2024-11 MWD Seawater Desalination Site 7A-0 - Snapshot Page 1

Site 7A, Port Hueneme
Southern California Seawater Desalination Research Study 
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Metropolitan Water District, CA

Southern California Seawater Desalination Research Study – Task 1.4 3/20/2025  4:21 PM

(INDIRECT COSTS UNALLOCATED)

Spreadsheet Level Takeoff Quantity Labor Amount Material Amount Equip Amount Sub Amount Other Amount Total Cost/Unit Total Amount

Site 7A Port Hueneme with Subsurface Slant Wells Site 7A Port Hueneme with Subsurface Slant Wells 
020 Wellhead Pods020 Wellhead Pods

03-00-00 Concrete03-00-00 Concrete

020.031111.67.005 Concrete Saddle Supports for Well Vault Piping 1.00 ls 134,478 30,263 367 743 87 165,938.27 /ls 165,938020.031111.67.005 Concrete Saddle Supports for Well Vault Piping

03-00-00 Concrete 134,478 30,263 367 743 87 165,938

03-41-00 Precast Structural Concrete03-41-00 Precast Structural Concrete

020.034100.67.005 Vault for Well Piping Connections 20.00 ea 175,702 2,357,316 181,641 135,732.97 /ea 2,714,659020.034100.67.005 Vault for Well Piping Connections

03-41-00 Precast Structural Concrete 175,702 2,357,316 181,641 2,714,659

05-50-00 Metal Fabrications05-50-00 Metal Fabrications

020.055000.67.005 Metals in Vault 20.00 ea 96,884 568,574 2,294 33,387.63 /ea 667,753020.055000.67.005 Metals in Vault

05-50-00 Metal Fabrications 96,884 568,574 2,294 667,753

31-23-00 Excavation and Fill31-23-00 Excavation and Fill

020.312300.67.005 EX/BF Vault for Well Piping Connections 20.00 ea 602,710 912,106 656,345 224,518 119,783.98 /ea 2,395,680020.312300.67.005 EX/BF Vault for Well Piping Connections

31-23-00 Excavation and Fill 602,710 912,106 656,345 224,518 2,395,680

33-11-00 Wells33-11-00 Wells

020.331100.67.005 Slanting Wells 20.00 ea 200,000,000 10,000,000.00 /ea 200,000,000020.331100.67.005 Slanting Wells

33-11-00 Wells 200,000,000 200,000,000

40-05-00 Process Piping40-05-00 Process Piping

020.400500.67.005 Piping and Sleeves at Well Vault 20.00 ls 1,067,661 1,321,018 31,961 152 121,039.63 /ls 2,420,793020.400500.67.005 Piping and Sleeves at Well Vault

40-05-00 Process Piping 1,067,661 1,321,018 31,961 152 2,420,793

40-05-51 Valves40-05-51 Valves

020.400551.67.005 Valves at Well Vault 5.00 ls 83,687 575,103 18,059 3,120 135,993.87 /ls 679,969020.400551.67.005 Valves at Well Vault

40-05-51 Valves 83,687 575,103 18,059 3,120 679,969

40-70-00 Instrumentation for Process Systems40-70-00 Instrumentation for Process Systems

020.407000.67.005 Magnetic Flowmeter 20.00 ea 30,815 325,000 1,965 3,250 18,051.48 /ea 361,030020.407000.67.005 Magnetic Flowmeter

40-70-00 Instrumentation for Process Systems 30,815 325,000 1,965 3,250 361,030

43-25-00 Submersible/Immersible Liquid Pumps43-25-00 Submersible/Immersible Liquid Pumps

020.432500.67.005 Submersible Pump at Slanting Well 20.00 ea 94,306 23,423,843 136,462 29,250 1,184,193.06 /ea 23,683,861020.432500.67.005 Submersible Pump at Slanting Well

43-25-00 Submersible/Immersible Liquid Pumps 94,306 23,423,843 136,462 29,250 23,683,861

020 Wellhead Pods 5.00 ea 2,286,244 29,513,224 1,029,094 200,225,414 35,707 46,617,936.56 /ea 233,089,683

025 Well Pipe Beachside Conveyance025 Well Pipe Beachside Conveyance

33-05-07.36 Microtunnelling33-05-07.36 Microtunnelling

025.330507.67.020 Site 7A - 24" Wellhead Pipe Pod 2 thru 4 - MTBM 9,600.00 lf 24,096,000 2,510.00 /lf 24,096,000025.330507.67.020 Site 7A - 24" Wellhead Pipe Pod 2 thru 4 - MTBM

33-05-07.36 Microtunnelling 24,096,000 24,096,000

025 Well Pipe Beachside Conveyance 9,600.00 lf 24,096,000 2,510.00 /lf 24,096,000

030 Well Pipe Header to Treatment Plant Conveyance030 Well Pipe Header to Treatment Plant Conveyance

33-05-07.36 Microtunnelling33-05-07.36 Microtunnelling

030.330507.67.020 Site 7A - 24" Pipe from Pod 5 to Treatment Plant - MTBM 3,900.00 lf 9,864,000 2,529.23 /lf 9,864,000030.330507.67.020 Site 7A - 24" Pipe from Pod 5 to Treatment Plant - MTBM

030.330507.67.025 Site 7A - 42" Pipe from Pods 1-4 to Treatment Plant - MTBM 8,400.00 lf 51,660,000 6,150.00 /lf 51,660,000030.330507.67.025 Site 7A - 42" Pipe from Pods 1-4 to Treatment Plant - MTBM

33-05-07.36 Microtunnelling 61,524,000 61,524,000

030 Well Pipe Header to Treatment Plant Conveyance 12,300.00 lf 61,524,000 5,001.95 /lf 61,524,000

035 Treatment Plant to Outfall Conveyance035 Treatment Plant to Outfall Conveyance

02-41-00 Demolition02-41-00 Demolition

035.024113.67.005 AC Pavement Demo - 42" Concentrate WTP to Outfall 138,000.00 sf 1,039,136 20,392 909,387 9 14.27 /sf 1,968,924035.024113.67.005 AC Pavement Demo - 42" Concentrate WTP to Outfall

02-41-00 Demolition 1,039,136 20,392 909,387 9 1,968,924

32-12-16 Asphalt Paving32-12-16 Asphalt Paving

035.321216.67.005 AC Pavement - 42" Concentrate WTP to Outfall 20,623.00 sy 166,904 1,354,698 114,333 295,778 93.67 /sy 1,931,713035.321216.67.005 AC Pavement - 42" Concentrate WTP to Outfall

32-12-16 Asphalt Paving 166,904 1,354,698 114,333 295,778 1,931,713

33-00-00 Utilities33-00-00 Utilities

035.330505.67.005 EX/BF Open Cut Trenching - 42" Concentrate WTP to Outfall 33,500.00 cy 2,536,997 4,999,852 1,626,746 525,931 20,592 289.85 /cy 9,710,119035.330505.67.005 EX/BF Open Cut Trenching - 42" Concentrate WTP to Outfall

33-00-00 Utilities 2,536,997 4,999,852 1,626,746 525,931 20,592 9,710,119

33-05-07.36 Microtunnelling33-05-07.36 Microtunnelling

035.330507.67.020 Site 7A - Concentrate 42" WTP to Oxnard WWTP Outfall - MTBM 200.00 lf 3,611,800 18,059.00 /lf 3,611,800035.330507.67.020 Site 7A - Concentrate 42" WTP to Oxnard WWTP Outfall - MTBM

33-05-07.36 Microtunnelling 3,611,800 3,611,800

40-05-33 Polyethylene Pipe40-05-33 Polyethylene Pipe

035.400533.67.005 42" Concentrate Pipe- WTP to Oxnard WWTP Outfall 23,000.00 lf 2,443,610 11,140,470 719,711 307,971 3,120 635.43 /lf 14,614,881035.400533.67.005 42" Concentrate Pipe- WTP to Oxnard WWTP Outfall

40-05-33 Polyethylene Pipe 2,443,610 11,140,470 719,711 307,971 3,120 14,614,881

035 Treatment Plant to Outfall Conveyance 23,200.00 lf 6,186,647 17,515,411 3,370,178 4,741,480 23,721 1,372.30 /lf 31,837,437

040 Treatment Plant, Influent040 Treatment Plant, Influent

46-07-00 Packaged Water & Wastewater Treatment46-07-00 Packaged Water & Wastewater Treatment

040.460700.67.005 Desalination Plant - Permeate 20.00 MGD 178,000,000 8,900,000.00 /MGD 178,000,000040.460700.67.005 Desalination Plant - Permeate
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(INDIRECT COSTS UNALLOCATED)

Spreadsheet Level Takeoff Quantity Labor Amount Material Amount Equip Amount Sub Amount Other Amount Total Cost/Unit Total Amount

46-07-00 Packaged Water & Wastewater Treatment 178,000,000 178,000,000

040 Treatment Plant, Influent 40.00 mgd 178,000,000 4,450,000.00 /mgd 178,000,000

050 Pump Station - Finished Water050 Pump Station - Finished Water

03-31-04 Slab-on-Grade Place/Fin03-31-04 Slab-on-Grade Place/Fin

050.033104.59.005 SOG Form, Place & Finish - PH-PS1 104.00 cy 77,673 69,437 4,450 2,312 690 1,486.17 /cy 154,561050.033104.59.005 SOG Form, Place & Finish - PH-PS1

050.033104.59.010 SOG Form, Place & Finish - PH-PS2 104.00 cy 77,673 69,437 4,450 2,312 690 1,486.17 /cy 154,561050.033104.59.010 SOG Form, Place & Finish - PH-PS2

050.033104.59.015 SOG Form, Place & Finish - PH-PS3 104.00 cy 77,673 69,437 4,450 2,312 690 1,486.17 /cy 154,561050.033104.59.015 SOG Form, Place & Finish - PH-PS3

050.033104.59.020 SOG Form, Place & Finish - PH-PS4 104.00 cy 77,673 69,437 4,450 2,312 690 1,486.17 /cy 154,561050.033104.59.020 SOG Form, Place & Finish - PH-PS4

03-31-04 Slab-on-Grade Place/Fin 310,690 277,749 17,801 9,247 2,759 618,246

03-31-05 Equip Pad/Base/Curb Pl/Fn03-31-05 Equip Pad/Base/Curb Pl/Fn

050.033105.59.005 Equipment Pad Concrete for Pumps - PH-PS1 4.00 cy 15,406 4,010 110 414 29 4,992.21 /cy 19,969050.033105.59.005 Equipment Pad Concrete for Pumps - PH-PS1

050.033105.59.010 Equipment Pad Concrete for Pumps - PH-PS2 4.00 cy 15,406 4,010 110 414 29 4,992.21 /cy 19,969050.033105.59.010 Equipment Pad Concrete for Pumps - PH-PS2

050.033105.59.015 Equipment Pad Concrete for Pumps - PH-PS3 4.00 cy 15,406 4,010 110 414 29 4,992.21 /cy 19,969050.033105.59.015 Equipment Pad Concrete for Pumps - PH-PS3

050.033105.59.020 Equipment Pad Concrete for Pumps - PH-PS4 4.00 cy 15,406 4,010 110 414 29 4,992.21 /cy 19,969050.033105.59.020 Equipment Pad Concrete for Pumps - PH-PS4

03-31-05 Equip Pad/Base/Curb Pl/Fn 61,622 16,041 438 1,658 116 79,875

22-30-00 Plumbing Equipment22-30-00 Plumbing Equipment

050.223000.59.005 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS1 1.00 ea 110,027 431,255 20,748 2,717 433 565,180.18 /ea 565,180050.223000.59.005 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS1

050.223000.59.010 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS2 1.00 ea 110,027 431,255 20,748 2,717 433 565,180.14 /ea 565,180050.223000.59.010 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS2

050.223000.59.015 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS3 1.00 ea 110,027 431,255 20,748 2,717 433 565,180.16 /ea 565,180050.223000.59.015 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS3

050.223000.59.020 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS4 1.00 ea 110,027 431,255 20,748 2,717 433 565,180.16 /ea 565,180050.223000.59.020 Hydropneumatic Surge Tank 10'dia. x 106' - PH-PS4

22-30-00 Plumbing Equipment 440,109 1,725,021 82,991 10,867 1,733 2,260,721

31-11-00 Clearing and Grubbing31-11-00 Clearing and Grubbing

050.311100.93.005 Clear & Grubb as PH-PS2 0.23 ac 4,577 2,363 30,170.87 /ac 6,939050.311100.93.005 Clear & Grubb as PH-PS2

050.311100.93.010 Clear & Grubb as PH-PS3 2.06 ac 40,990 21,162 30,170.84 /ac 62,152050.311100.93.010 Clear & Grubb as PH-PS3

050.311100.93.015 Clear & Grubb as PH-PS4 0.70 ac 13,929 7,191 30,170.86 /ac 21,120050.311100.93.015 Clear & Grubb as PH-PS4

31-11-00 Clearing and Grubbing 59,496 30,715 90,211

31-22-00 Grading31-22-00 Grading

050.312200.93.005 Rough Grade PH-PS2 143.00 cy 8,359 9,930 127.90 /cy 18,289050.312200.93.005 Rough Grade PH-PS2

050.312200.93.010 Rough Grade PH-PS3 1,372.00 cy 40,518 45,791 62.91 /cy 86,309050.312200.93.010 Rough Grade PH-PS3

050.312200.93.015 Rough Grade PH-PS4 263.00 cy 12,421 14,177 101.13 /cy 26,598050.312200.93.015 Rough Grade PH-PS4

31-22-00 Grading 61,298 69,899 131,197

32-13-13 Concrete Paving32-13-13 Concrete Paving

050.321300.93.005 Concrete Driveway at PH-PS2 1.00 ea 5,335 2,697 3,411 15,111 26,553.32 /ea 26,553050.321300.93.005 Concrete Driveway at PH-PS2

050.321300.93.010 Concrete Driveway at PH-PS3 2.00 ea 10,671 5,394 6,821 30,221 26,553.33 /ea 53,107050.321300.93.010 Concrete Driveway at PH-PS3

050.321300.93.015 Concrete Driveway at PH-PS4 1.00 ea 5,335 2,697 3,410 15,111 26,553.34 /ea 26,553050.321300.93.015 Concrete Driveway at PH-PS4

32-13-13 Concrete Paving 21,342 10,787 13,642 60,442 106,213

32-15-40 Crushed Stone Surfacing32-15-40 Crushed Stone Surfacing

050.321540.93.005 Aggregate Surface Access Road at PH-PS2 120.00 sy 445 974 178 173 14.75 /sy 1,770050.321540.93.005 Aggregate Surface Access Road at PH-PS2

050.321540.93.010 Aggregate Surface Access Road at PH-PS3 1,907.00 sy 7,078 15,469 2,830 2,746 14.75 /sy 28,123050.321540.93.010 Aggregate Surface Access Road at PH-PS3

050.321540.93.015 Aggregate Surface Access Road at PH-PS4 760.00 sy 2,821 6,166 1,128 1,094 14.75 /sy 11,210050.321540.93.015 Aggregate Surface Access Road at PH-PS4

32-15-40 Crushed Stone Surfacing 10,345 22,608 4,137 4,013 41,103

32-31-00 Fences and Gates32-31-00 Fences and Gates

050.323113.93.005 Perimeter Fence at PH-PS2 435.00 lf 29,421 67.63 /lf 29,421050.323113.93.005 Perimeter Fence at PH-PS2

050.323113.93.010 Perimeter Fence at PH-PS3 1,280.00 lf 84,476 66.00 /lf 84,476050.323113.93.010 Perimeter Fence at PH-PS3

050.323113.93.015 Perimeter Fence at PH-PS4 685.00 lf 45,051 65.77 /lf 45,051050.323113.93.015 Perimeter Fence at PH-PS4

32-31-00 Fences and Gates 158,948 158,948

33-16-31 Prestressed Concrete Aboveground Water Storage Tank33-16-31 Prestressed Concrete Aboveground Water Storage Tank

050.331631.59.005 Domed Prestressed Concrete Storage Tank - PH-PS1 1.00 ea 3,841 1,454 2,055 1,750,258 1,757,608.12 /ea 1,757,608050.331631.59.005 Domed Prestressed Concrete Storage Tank - PH-PS1

050.331631.59.010 Domed Prestressed Concrete Break Tank - PH-PS3 1.00 ea 3,841 1,454 2,055 1,750,258 1,757,608.13 /ea 1,757,608050.331631.59.010 Domed Prestressed Concrete Break Tank - PH-PS3

050.331631.59.015 Domed Prestressed Concrete Break Tank - PH-PS4 1.00 ea 3,841 1,454 2,055 1,750,258 1,757,608.12 /ea 1,757,608050.331631.59.015 Domed Prestressed Concrete Break Tank - PH-PS4

33-16-31 Prestressed Concrete Aboveground Water Storage Tank 11,524 4,361 6,166 5,250,774 5,272,824

40-05-19 Ductile Iron Pipe40-05-19 Ductile Iron Pipe

050.400519.93.005 Interconnection Pipe at PH-PS1 497.00 lf 749,284 1,859,370 27,257 768 5,305.19 /lf 2,636,680050.400519.93.005 Interconnection Pipe at PH-PS1

050.400519.93.010 Interconnection Pipe at PH-PS2 386.00 lf 651,389 1,533,999 20,497 563 5,716.18 /lf 2,206,447050.400519.93.010 Interconnection Pipe at PH-PS2

050.400519.93.015 Interconnection Pipe at PH-PS3 497.00 lf 749,284 1,859,370 27,257 768 5,305.19 /lf 2,636,680050.400519.93.015 Interconnection Pipe at PH-PS3

050.400519.93.020 Interconnection Pipe at PH-PS4 497.00 lf 749,284 1,859,370 27,257 768 5,305.19 /lf 2,636,680050.400519.93.020 Interconnection Pipe at PH-PS4

40-05-19 Ductile Iron Pipe 2,899,242 7,112,109 102,269 2,868 10,116,488

40-05-51 Valves40-05-51 Valves

050.400551.93.005 Valves at PH-PS1 33.00 ea 96,690 702,682 49,212 208,832 32,042.91 /ea 1,057,416050.400551.93.005 Valves at PH-PS1

050.400551.93.010 Valves at PH-PS2 29.00 ea 88,838 661,599 47,615 182,728 33,819.98 /ea 980,780050.400551.93.010 Valves at PH-PS2

050.400551.93.015 Valves at PH-PS3 35.00 ea 103,159 784,888 52,747 208,871 32,847.56 /ea 1,149,665050.400551.93.015 Valves at PH-PS3
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Spreadsheet Level Takeoff Quantity Labor Amount Material Amount Equip Amount Sub Amount Other Amount Total Cost/Unit Total Amount

050.400551.93.020 Valves at PH-PS4 35.00 ea 103,159 784,888 52,747 208,871 32,847.56 /ea 1,149,665050.400551.93.020 Valves at PH-PS4

40-05-51 Valves 391,846 2,934,056 202,321 809,302 4,337,525

43-23-00 Dry Location Liquid Pumps43-23-00 Dry Location Liquid Pumps

050.432300.67.030 PS 1 at PH. New Pipe to Springville-387'TDH@453HP 5.00 ea 179,870 2,934,362 39,221 3,250 631,340.74 /ea 3,156,704050.432300.67.030 PS 1 at PH. New Pipe to Springville-387'TDH@453HP

050.432300.67.035 PS 2 at Springeville to Reg 6A-475'TDH@555HP 5.00 ea 179,870 2,934,362 39,221 3,250 631,340.73 /ea 3,156,704050.432300.67.035 PS 2 at Springeville to Reg 6A-475'TDH@555HP

050.432300.67.040 PS 3 at Reg 6A to Reg 7 (39")-636'TDH@743HP 5.00 ea 231,650 4,405,402 77,514 3,250 943,563.39 /ea 4,717,817050.432300.67.040 PS 3 at Reg 6A to Reg 7 (39")-636'TDH@743HP

050.432300.67.045 PS 4 at Reg 7 to Conejo (950')-578'TDH@676HP 5.00 ea 231,650 4,405,402 77,514 3,250 943,563.38 /ea 4,717,817050.432300.67.045 PS 4 at Reg 7 to Conejo (950')-578'TDH@676HP

43-23-00 Dry Location Liquid Pumps 823,042 14,679,529 233,471 13,000 15,749,041

050 Pump Station - Finished Water 5.00 ea 5,090,555 26,782,261 763,849 5,498,816 826,910 7,792,478.26 /ea 38,962,391

060 Open Trench Conveyance - Finished Water060 Open Trench Conveyance - Finished Water

01-59-00 Security/Traffic & Pollution Control01-59-00 Security/Traffic & Pollution Control

060.015900.93.005 Traffic Control 154.00 wk 3,234,000 21,000.00 /wk 3,234,000060.015900.93.005 Traffic Control

01-59-00 Security/Traffic & Pollution Control 3,234,000 3,234,000

02-41-00 Demolition02-41-00 Demolition

060.024113.93.005 Asphalt and Base Demo 43,578.00 sy 1,951,880 33,462 1,624,380 1,586,281 119.23 /sy 5,196,003060.024113.93.005 Asphalt and Base Demo

02-41-00 Demolition 1,951,880 33,462 1,624,380 1,586,281 5,196,003

03-48-00 Precast Concrete Specialties03-48-00 Precast Concrete Specialties

060.034800.93.005 Pressure Sustaining Valve Vaults 3.00 ea 58,368 280,090 48,737 392 129,195.67 /ea 387,587060.034800.93.005 Pressure Sustaining Valve Vaults

03-48-00 Precast Concrete Specialties 58,368 280,090 48,737 392 387,587

32-12-16 Asphalt Paving32-12-16 Asphalt Paving

060.321216.93.005 Asphalt Restoration 164,279.00 sy 466,173 1,784,860 439,295 407,534 18.86 /sy 3,097,862060.321216.93.005 Asphalt Restoration

32-12-16 Asphalt Paving 466,173 1,784,860 439,295 407,534 3,097,862

32-17-23 Pavement Markings32-17-23 Pavement Markings

060.321723.93.005 Pavement Markings 1.00 ls 698,512 698,512.39 /ls 698,512060.321723.93.005 Pavement Markings

32-17-23 Pavement Markings 698,512 698,512

40-05-24 Steel Pipe40-05-24 Steel Pipe

060.400524.93.005 Epoxy Lined Steel Pipe & Trenching 73,925.00 lf 19,312,831 44,515,966 7,277,759 1,581,512 393,094 988.59 /lf 73,081,162060.400524.93.005 Epoxy Lined Steel Pipe & Trenching

40-05-24 Steel Pipe 19,312,831 44,515,966 7,277,759 1,581,512 393,094 73,081,162

060 Open Trench Conveyance - Finished Water 73,925.00 lf 21,789,251 46,614,379 9,390,171 5,921,949 1,979,375 1,159.22 /lf 85,695,126

070 Trenchless Conveyance - Finished Water070 Trenchless Conveyance - Finished Water

33-05-07.36 Microtunnelling33-05-07.36 Microtunnelling

070.330507.59.005 Microtunneling Trenchless Crossing for 40"dia. - PH-PS1 2,700.00 lf 1,101,403 2,356,142 271,669 6,897,732 1,524 3,936.47 /lf 10,628,470070.330507.59.005 Microtunneling Trenchless Crossing for 40"dia. - PH-PS1

33-05-07.36 Microtunnelling 1,101,403 2,356,142 271,669 6,897,732 1,524 10,628,470

070 Trenchless Conveyance - Finished Water 9.00 ea 1,101,403 2,356,142 271,669 6,897,732 1,524 1,180,941.10 /ea 10,628,470

Site 7A Port Hueneme with Subsurface Slant Wells 20.00 MGD 36,454,101 122,781,416 14,824,961 486,905,392 2,867,237 33,191,655.32 /MG

D

663,833,106
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(INDIRECT COSTS UNALLOCATED)

Estimate Totals

Description Amount Totals Hours Rate

Labor 36,454,101 244,679 hrs
Material 122,781,416
Subcontract 486,905,392
Equipment 14,824,961 150,184 hrs
Other 2,867,237

663,833,107

Subtotal Direct Cost 663,833,107

I&C Allowance 32,949,090 5.000 %
Electrical Allowance 98,847,269 15.000 %

Subtotal Allowances 131,796,359 795,629,466

General Conditions
GC General Conditions 95,475,536 12.000 %

Subtotal General Conditions 95,475,536 891,105,002

Indirect Costs
Permits(% total cost) 8,298,936 0.500 %
Sales Tax (Permanent Mat'l) 8,736,370 9.250 %

Sales Tax (Non-Permanent) 1,258,868 9.250 %

Builder's Risk Ins (% total cost) 8,298,936 0.500 %

Gen Liab Ins (% total cost) 16,597,872 1.000 %
GC Bonds (% total cost) 24,896,808 1.500 %

Subtotal Prior to OH&P 68,087,790 959,192,792

Contractor Total OH&P 115,103,135 12.000 %

Subtotal with OH&P 115,103,135 1,074,295,927

Construction Contingency 268,573,982 25.000 %

Total Cost in Today's Dollars 268,573,982 1,342,869,909

Escalation to Mid Point Constr 316,917,298 23.600 %
Based on 5% per Year
Midpt 2029

316,917,298 1,659,787,207

Total 1,659,787,207

"This Opinion of Probable Construction Cost is produced in accordance with CDM Smith's Firmwide Quality policies and best practices as described in CDM

Smith's Estimating Manual Dated 01/03/12  Section 10 titled Quality Control.  I hereby acknowledge that the Cost Estimating policies and procedures were

followed in preparation of the Opinion of Probable Cost".

Estimator initials - JQ,LL,NC    2/26/2025
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Tie-in Option 1
Low Slant Wells

Tie-in Option 1
High Slant Wells

Tie-in Option 2
Low Slant Wells

Tie-in Option 2
High Slant Wells

Slant Wells and Wellhead pods $32,718,000 $69,918,000 $32,718,000 $69,918,000
Well Pipe Beachside Conveyance $3,960,000 $3,960,000 $3,960,000 $3,960,000
Well Pipe Header to Treatment Plant Conveyance $8,633,000 $8,633,000 $8,633,000 $8,633,000

Subtotal - Intake $45,311,000 $82,511,000 $45,311,000 $82,511,000
Treatment Plant to Outfall Conveyance $839,000 $839,000 $839,000 $839,000

Subtotal - Outfall $839,000 $839,000 $839,000 $839,000
Treatment Plant $113,843,000 $113,843,000 $113,843,000 $113,843,000

Subtotal - Treatment Plant $113,843,000 $113,843,000 $113,843,000 $113,843,000
Pump Stations Finished Water $14,296,000 $14,296,000 $21,761,000 $21,761,000
Open Trench Conveyance $3,966,000 $3,966,000 $6,870,000 $6,870,000
Trenchless Conveyance $1,949,000 $1,949,000 $2,974,000 $2,974,000

Subtotal - Conveyance $20,211,000 $20,211,000 $31,605,000 $31,605,000
Subtotal - Direct Cost $180,204,000 $217,404,000 $191,598,000 $228,798,000

Allowances $35,926,000 $43,342,000 $38,197,000 $45,613,000
General Conditions $25,936,000 $31,289,000 $27,575,000 $32,929,000
Indirect Costs $16,988,000 $20,495,000 $18,062,000 $21,569,000
Contractor Total OH&P $31,086,000 $37,504,000 $33,052,000 $39,469,000

Subtotal - With Contractor OH&P $290,140,000 $350,034,000 $308,484,000 $368,378,000
Contingency $72,535,000 $87,508,000 $77,121,000 $92,094,000
Escalation to mid point construction $85,591,000 $103,260,000 $91,003,000 $108,672,000

TOTAL $448,266,000 $540,802,000 $476,608,000 $569,144,000

SITE 3 - COST ESTIMATE CALCULATIONS
1.0 Slant Wells
No. wells 6

Low end High end
Slant wells cost, USD/well $5,453,000 $11,653,000

Total Cost $32,718,000 $69,918,000

2.0 Beachside Conveyance
Length, ft Size, in Cost Factor, USD/ft/in Total Cost

1500 24 $110.00 $3,960,000

3.0 Treatment Plant
Capacity, MGD Cost Curve Total Cost

10
98854588ln(x) - 

113778155
$113,842,946

Item
Site 3

SITE 3 - DOHENY STATE BEACH EXPANSION (up to 10 MGD)
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Low-end cost
Slant wells and Land 

Acquisition

High-end cost
Slant wells and Land 

Acquisition
Land acquisition $15,285,000 $28,322,000

Subtotal - Site Preparation & Acquisition $15,285,000 $28,322,000
Converted Power Intake $49,077,000 $104,877,000
Converted Power Intake Header Conveyance $13,200,000 $13,200,000
Converted Power Intake Header to Treatment Plant Conveyance$11,412,000 $11,412,000

Subtotal - Intake $73,689,000 $129,489,000
Treatment Plant to Outfall Conveyance $17,314,000 $17,314,000

Subtotal - Outfall $17,314,000 $17,314,000
Treatment Plant $113,843,000 $113,843,000

Subtotal - Treatment Plant $113,843,000 $113,843,000
Pump Stations Finished Water $7,346,000 $7,346,000
Open Trench Conveyance $1,000,000 $1,000,000
Trenchless Conveyance $990,000 $990,000

Subtotal - Conveyance $9,336,000 $9,336,000
Subtotal - Direct Cost $229,467,000 $298,304,000

Allowances $44,728,000 $58,145,000
General Conditions $32,903,000 $42,774,000
Indirect Costs $24,254,000 $31,530,000
Contractor Total OH&P $39,762,000 $51,690,000

Subtotal - With Contractor OH&P $371,114,000 $482,443,000
Contingency $92,778,000 $120,610,000
Escalation to mid point construction $109,478,000 $142,320,000

TOTAL $573,370,000 $745,373,000

SITE 6B - COST ESTIMATE CALCULATIONS
1.0 Land Acquisition

Low end Cost High end Cost
Cost factor, USD/sqft $44.25 $81.99
Site Area, sqft 345,431 345,431

Total Cost $15,285,313 $28,321,871

2.0 Slant Wells
No. wells 9

Low end High end
Slant wells cost, USD/well $5,453,000 $11,653,000

Total Cost $49,077,000 $104,877,000

3.0 Beachside Conveyance - Treanchless
Length, ft Size, in Cost Factor, USD/ft/in Total Cost

4000 30 $110.00 $13,200,000

4.0 Pipe header to Treatment Plant
4.1 Open Trench

Length, ft Size, in Cost Factor, USD/ft/in Open trench Cost
3100 30 $34.00 $3,162,000

4.2 Trenchless
Length, ft Size, in Cost Factor, USD/ft/in MTBM Cost

2500 30 $110.00 $8,250,000

TOTAL COST $11,412,000

SITE 6B -  EL SEGUNDO (10 MGD)

Item

Site 6B
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5.0 Treatment Plant to Outfall Conveyance
5.1 Open Trench

Length, ft Size, in Cost Factor, USD/ft/in Open trench Cost
3100 24 $34.00 $2,529,600

5.2 Trenchless
Length, ft Size, in Cost Factor, USD/ft/in MTBM Cost

5600 24 $110.00 $14,784,000

TOTAL COST $17,313,600

6.0 Treatment Plant
Capacity, MGD Cost Curve Total Cost

10
98854588ln(x) - 

113778155
$113,842,946

7.0 Pump Station

No. PS Capacity, mgd TDH, ft
Cost Factor, 

USD/TDH/MGD
Total Cost

1 10 693 1060 $7,345,800

8.0 Conveyance Pipeline
8.1 Open Trench

Length, ft Size, in Cost Factor, USD/ft/in Open trench Cost
1225 24 $34.00 $999,600

8.2 Trenchless
Crossings No. Length per Crossing, ft

5 75

Total Length, ft Size, in Cost Factor, USD/ft/in MTBM Cost
375 24 $110.00 $990,000
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Ranked Sites 
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Appendix H

Cost Summary of Top 3 Sites

Cost Breakdown

Site # Name Intake Outfall

Product Water 

(MGD)

Product Water 

(AFY)

 O&M Cost

($/yr)

OPCC

($)

Annualized 

Capital Cost 

($/yr)

Total Annualized 

Cost 

($/yr)

Cost/MG

($)

Cost/AF

($)

3
Doheny State Beach 

Expansion (Low End)
Slant Wells (9)

Existing San Juan Creek 

WW Ocean Outfall
10 11,201 $19,408,815 $448,266,000 $29,160,347 $48,569,161 $13,307 $4,336

3
Doheny State Beach 

Expansion (High End)
Slant Wells (9)

Existing San Juan Creek 

WW Ocean Outfall
10 11,201 $19,408,815 $569,144,000 $37,023,634 $56,432,449 $15,461 $5,038

7A Port Hueneme (Low End) Slant Wells (20)
Existing Oxnard WWTP 

Outfall
20 22,402 $38,817,629 $1,350,000,000 $87,819,437 $126,637,067 $17,348 $5,653

7A Port Hueneme (High End) Slant Wells (20)
Existing Oxnard WWTP 

Outfall
20 22,402 $38,817,629 $1,660,000,000 $107,985,382 $146,803,012 $20,110 $6,553

6A El Segundo (Low End) Slant Wells (9)
Existing Hyperion WWTP 

Outfall
10 11,201 $19,408,815 $573,370,000 $37,298,541 $56,707,356 $15,536 $5,063

6A El Segundo (High End) Slant Wells (9)
Existing Hyperion WWTP 

Outfall
10 11,201 $19,408,815 $745,373,000 $48,487,583 $67,896,398 $18,602 $6,062

8/17/2026 EOT Committee Meeting 6c Attachment 3, Page 314 of 324

390



Appendix H

Cost Summary of Top 3 Sites

Operations and Maintenance Summary

% Total

Variable O&M Costs Simplified % Reduction for Slant Wells $/yr/mgd $/kgal

- Energy 50.0% 10% 1,465,931$      4.02$      

- Chemicals 10.0% 50% 55,154$           0.15$      

- Membrane Replacement 7.5% 0% 93,762$           0.26$      

- Waste Disposal 2.5% 75% 13,099$           0.04$      

Fixed O&M Costs

- Labor 7.5% 0% 67,500$           0.18$      

- Permit Compliance 2.5% 0% 22,062$           0.06$      

- Indirect Costs 10.0% 0% 110,308$         0.30$      

- Maintenance 10.0% 0% 113,066$         0.31$      

100% 5.32$      

$/yr/mgd 1,940,881$      

$/AF 1,733$             

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013). Costs from this book were based on Carlsbad Desalination plant.

Slant Wells
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Cost Summary of Top 3 Sites

Energy

Specific Energy 15 kWh/kgal

Specific Energy 4.0 kWh/m3

Specific Energy 4,886 kWh/AF

Plant Production 50 mgd

Cost of Energy 0.2975 $/kWh Source: https://www.sce.com/regulatory/tariff-books/historical-rates

Energy Cost (2013 $) $81,440,625 $/yr Updated value

Escalation Rate 0.0% 0.220 $/Kwh California Energy Price Data for May 2025 - Center for Jobs

Energy Cost (2025 $) $81,440,625 $/yr 0.23 $/Kwh Assumed 3% annual scalation between 2025 to 2026

2 kWh/m3 based on OceanWell estimate

2.3 kWh/m3  based on WateRise estimate
Offshore desalination

8 to 9 kWh/kgal for the RO. Approximately double after accounting for raw water pumping and ancillary 

systems.

Cost of power highly variable. This value results in power attributing for approximately 55% of the total O&M 

cost, which is reasonable.

The original value 0.2945 remains however the escalation rate is eliminated.  It is recommend MWD to provide power price for larger 

consumers to have more accurate power cost figure. 
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Cost Summary of Top 3 Sites

Chemicals

Chemical Cost 0.2 $/kgal

Plant Production 50 mgd

Chemical Cost (2013 $) $3,650,000 $/yr

Escalation Rate 51% Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Chemical Cost (2025 $) $5,515,401 $/yr

Updated 2025 cost assuming 3.5% inflation rate
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Cost Summary of Top 3 Sites

Membrane Replacement

Membrane Replacement Cost 0.17 $/kgal

Plant Production 50 mgd

Membrane Replacement Cost (2013 $) $3,102,500 $/yr

Escalation Rate 51%

Membrane Replacement Cost (2025 $) $4,688,091 $/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Updated 2025 cost assuming 3.5% inflation rate
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Cost Summary of Top 3 Sites

Waste Disposal

Waste Disposal Cost 0.095 $/kgal

Plant Production 50 mgd

Waste Disposal Cost (2013 $) $1,733,750 $/yr

Escalation Rate 51%

Waste Disposal Cost (2025 $) $2,619,815 $/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Updated 2025 cost assuming 3.5% inflation rate
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Cost Summary of Top 3 Sites

Labor

No. FTE 30

Plant Production 50 mgd

Labor Cost (2025 $) $112,500 $/yr Adding 1.5 indirect labor cost

Escalation Rate

Labor Cost (2025 $) $3,375,000 $/yr

Updated 2025 cost

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Corrected cost assuming average operator cost for MWD plus indirect factor 1.5 for labor

Metropolitan Water District of Southern California Water Treatment Plant Operator Salaries (3 Salaries submitted) | Glassdoor
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Cost Summary of Top 3 Sites

Permits

Permit Compliance Cost 0.04 $/kgal

Plant Production 50 mgd

Permit Compliance Cost (2013 $) 730,000$   $/yr

Escalation Rate 51%

Permit Compliance Cost (2025 $) $1,103,080 $/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Updated 2025 cost assuming 3.5% inflation rate
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Cost Summary of Top 3 Sites

Indirect Operation and Maintenance

Indirect O&M Cost 0.2 $/kgal

Plant Production 50 mgd

Indirect O&M Cost (2013 $) 3,650,000$  $/yr

Escalation Rate 51%

Indirect O&M Cost (2025 $) $5,515,401 $/yr Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Updated 2025 cost assuming 3.5% inflation rate
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Cost Summary of Top 3 Sites

Maintenance

Maintenance Cost 0.205 $/kgal

Plant Production 50 mgd

Maintenance Cost (2013 $) $3,741,250 $/yr

Escalation Rate 51%

MaintenanceCost (2025 $) $5,653,286 $/yr

Source: Desalination Engineering: Planning and Design, Nikolay Voutchkov (2013).

Updated 2025 cost assuming 3.5% inflation rate
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Engineering, Operations, and Technology Committee 

8/17/2026 Committee Meeting 

6e 

Subject 

Pure Water Southern California Quarterly Update 

Executive Summary 

Pure Water Southern California (PWSC) continues to make steady progress in advancing environmental planning, 
research and testing, engineering and technical studies, and collaboration with member agencies and program 
partners. This report provides updates on PWSC with a focus on engineering, operations, and technology-related 
activities.  

Climate Adaptation Master Plan for Water (CAMP4W) assessments and information related to the applicability of 
PWSC as a component of Metropolitan’s future supply portfolio will be reported to the One Water and 
Adaptation Committee (OWA). 

Fiscal Impact 

Not applicable  

Applicable Policy 

Not applicable  

Related Board Action(s)/Future Action(s) 

By Minute Item 54371, dated January 13, 2026, the Board approved guiding principles for Pure Water Southern 
California partnerships, as amended (Item 8-2).  

By Minute Item 54399, dated February 10, 2026, the Board certified the Final Environmental Impact Report and 
related CEQA actions, and approved Pure Water Southern California for CEQA purposes (Item 8-1).  

By Minute Item 54430, dated April 14, 2026, the Board approved the FY 2026/27 and FY 2027/28 Biennial 
Budget (Item 8-1). 

May 26, 2026, Subcommittee on CAMP4Water. CAMP4Water Assessments, Lessons Learned, and Low Regret 
Recommendations (Item 3b) 

July 13, 2026, Update on Alternative Project Delivery Methods (Item 6a) 

July 28, 2026, Board Workshop: Assessment of DPR Implementation Strategies (Item 5a) 

September 2026, CAMP4W findings on integrated assessments for PWSC and other relevant assessments 

October 13, 2026, Board information item on CAMP4W recommendations on no-regret options and upcoming 
PWSC agreements 

November 10, 2026, Authorize start of design for PWSC projects; Amend the program management consulting 
agreement for AECOM and Brown & Caldwell Joint Venture for PWSC support 
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November 10, 2026, Approve LACSD Agreement Amendment for initial implementation stage; approve SNWA 
agreement amendment 

Details and Background 

Background 

PWSC is a proposed partnership between Metropolitan and the Los Angeles County Sanitation Districts 
(Sanitation Districts) to beneficially reuse cleaned wastewater that is currently being discharged to the Pacific 
Ocean from the Sanitation Districts’ A.K. Warren Water Resource Facility (Warren Facility) in the City of Carson 
for potable reuse. At full buildout, PWSC would purify up to 150 million gallons per day (mgd) at an advanced 
water purification facility (AWPF), making it one of the largest programs of its kind in the world. Implementation 
of PWSC would provide regional benefits to all Metropolitan member agencies by: (1) reducing reliance on 
imported water; (2) diversifying locally available supplies; (3) improving resilience to climate change and other 
stressors; and (4) enhancing operational reliability and flexibility. It is anticipated that PWSC would be 
implemented in stages.  

In April 2026, the Board approved the 2026/27 and 2027/28 biennium budget, which includes $150 million for 
the design of the initial stage for PWSC. Staff will initiate this design upon board direction, following CAMP4W 
assessments at OWA.  

Program Updates 

The PWSC team was engaged in the following key activities during the last quarter: 

 Grant Status – Staff continued coordination and grant reporting efforts with the United States Bureau of 
Reclamation (USBR) for the $125,472,855 Large-Scale Water Recycling Program grant and the 
$5 million WaterSMART Title XVI Planning Grant. Metropolitan has received approximately 
$28.7 million to date from these grants. Staff is working with USBR to amend the grant agreement to 
realign project scope and extend the period of performance. The $80 million state appropriation also 
supports the current phase of program work. As of the end of June, approximately $60.2 million of the 
state appropriation has been spent. 

 DPR Planning – Staff has conducted a focused DPR study to assess the implementation strategies. 
Potential options were identified to match system demands, optimize infrastructure requirements, and 
minimize potential operational impacts. The preliminary findings and potential next steps were presented 
at a board workshop on July 28, 2026. Staff will incorporate feedback from the Board, member agencies, 
and the independent science advisory panel in the coming weeks and update the DPR study report. 

 Demonstration Testing – Staff continued testing the indirect potable reuse processes, operating the 
tertiary membrane bioreactor in a nitrifying mode, and addressing various system maintenance needs. 
Staff also coordinated with the Los Angeles County Sanitation Districts (LACSD) to support the 
upcoming transition of MBR operations, and met with LACSD and Orange County Water District to 
explore future research collaboration opportunities.  

Staff have also been planning for expansion of the Napolitano Innovation Center for DPR testing. Market-
sounding interviews were conducted with contractors to gauge industry interest in an alternative delivery 
approach, such as a Construction Manager/General Contractor (CM/GC), for procuring and installing the 
DPR testing equipment and constructing the necessary facilities. DPR testing equipment will include 
membrane filtration, reverse osmosis, advanced oxidation by ultraviolet light, ozone with granular and 
biologically activated carbon, a lime stabilization system, and a carbon dioxide system. An advertisement 
for a CM/GC contract is anticipated this summer. Construction of the DPR testing facility is anticipated to 
commence in 2028. Information from the planned DPR testing will allow Metropolitan to assess both raw 
and treated water augmentation alternatives. 

 Design Development – The PWSC Conveyance Facilities Conceptual Design Report for the entire 
conveyance system has been completed. In addition, preliminary designs of Reaches 1 and 2 through the 
cities of Carson, Long Beach, and Lakewood are underway. Preparation of bid documents for the AWPF 
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progressive design build and one or more Construction Manager/General Contractors (CM/GC) for the 
first two conveyance reaches is also underway. In addition, staff recently authored a technical paper and 
presented at the North American Tunneling Conference in Anaheim, which was also published in the June 
issue of the Tunneling and Underground Construction magazine. 

Next Steps  

Staff will issue an RFQ for a CM/GC contract to procure and construct the DPR testing facility. Staff will 
continue technical studies and coordination with member agencies regarding the initial pipeline reaches and DPR 
options.  

Staff will also continue to advance the CAMP4W decision-support framework and discussion of possible PWSC 
implementation pathways, refine partnership considerations, and respond to board information requests. These 
activities are designed to provide key information to inform board decisions regarding PWSC in the near term. 
These CAMP4W assessments and recommendations will be reported to OWA. 

 

 

 7/28/2026 
Mai M. Hattar 
Chief Engineer 
Engineering Services 

Date 

 7/28/2026 
John V. Bednarski 
Assistant General Manager 

Date 

Ref# es12709545 
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Date of Report: August 18, 2026 

Operations Groups 

 August Operations Groups Monthly Activities Report

Summary 

This monthly report for the Operations Groups provides updates to the General Manager’s Business Plan and a 
summary of activities for July 2026 in the following key areas: 

 Enhance Workforce Safety and Security

 Manage Business Operations, Budget, and Staffing

 Ensure Resilient and Reliable Operations

 Advance Pure Water Southern California

 Protect Source Waters

 Optimize Water Treatment and Distribution Operations

 Ensure Water Quality and Environmental Compliance

 Optimize Maintenance and Asset Management

 Support Capital Project Development and Implementation

 Enhance Emergency Preparedness and Response

 Engage in Legislative and Regulatory Processes

 Advance Education and Outreach Initiatives

Purpose 

Informational by the Operations Groups on a summary of key activities and updates for the month of July 2026. 

Attachments 

Attachment 1:  Detailed Report –Operations Groups’ Monthly Activities for July 2026 
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JULY 2026 Operations Groups Monthly Report 1 

Operations Groups 

GM Business Plan Updates 

GOAL: Develop a Biennial Budget that Meets Metropolitan’s Needs 

OUTCOME: Implement risk-informed capital investment planning to ensure reliable critical infrastructure 

UPDATE: Final report with assessment and recommendations to incorporate climate adaptation into the 
Strategic Asset Management Plan (SAMP) is expected by August 2026. 

Update to SAMP with climate adaptations is progressing. Draft is approximately 30 percent complete. 

GOAL: Execute CAMP4W Implementation Strategy to Integrate Climate Adaptation District-
Wide 

OUTCOME: Evaluate projects and programs using the CAMP4W assessment criteria 

UPDATE: Operations staff are in the process of reviewing the complete project assessments. 

OUTCOME: Integrate climate considerations and implement adaptation strategies 

UPDATE: Increased chlorine residual at treatment plant effluents and flushing operations at two locations are 
continuing to manage nitrification in some parts of the distribution system. 

GOAL: Complete EIR and Planning, for Board to Consider Pure Water Southern California 

OUTCOME: Prepare for possible implementation through contractor outreach and water quality research 

UPDATE: The Napolitano Innovation Center demonstration plant continues to operate in a nitrifying, tertiary 
membrane bioreactor (MBR) mode in preparation for future testing. Staff completed a chemical cleaning on 
a reverse osmosis train to address fouling and returned the system to service to assess performance 
improvements.   

Staff met with Los Angeles County Sanitation Districts to support the upcoming transition of MBR operations 
to their staff, including a shadow training program. 

Staff also met with various external groups to discuss the performance of one of the two MBR systems, 
collaborate on future research opportunities, and share information on demonstration plant operations and 
future career pathways. 
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Operations Groups 

GOAL: Achieve Equitable Supply Reliability for State Water Project Dependent Areas 

OUTCOME: Evaluate further potential investments toward addressing State Water Project (SWP) Dependent 
Areas 

UPDATE: Operations staff continue to analyze future drought sequences and identify potential vulnerabilities 
to SWP-dependent areas. 

GOAL: Provide Organizational Stability and Deliver Operational Excellence 

OUTCOME: Maintain excellence in daily operations and reliability 

UPDATE: The invasive mussel task force continued planning, design, and procurement for mussel control 
measures at multiple locations throughout Metropolitan’s system.  

City of Burbank’s B-06 groundwater replenishment deliveries resumed on July 15 with a temporary 
chlorination system for invasive mussel control. 

Planning continues for a pilot test of copper treatment for mussel control in the Rialto Pipeline, scheduled to 
begin in mid-August. 

Water continues to be managed according to Water Surplus and Drought Management (WSDM) principles 
and operational objectives according to the Annual Operating Plan, with an emphasis to position SWP supplies 
to meet future demands in the SWP-dependent areas. 
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Operations Groups 

Operations Groups Business Plan Strategic Priorities & Objectives 

Strategic Priority #1: EMPOWER 

Enhance Workforce Safety and Security 

Staff from multiple teams worked to improve security at Intake Pump Plant. Work included tree removal and grading, 
followed by the installation of concrete barriers. 

Staff removing trees (left) and grading for concrete barrier installation (right). 

Concrete barrier sections being installed as a security upgrade. 

8/18/2026 EOT Committee Meeting 7a Attachment 1, Page 4 of 18

408



JULY 2026 Operations Groups Monthly Report 5 

Operations Groups 

Staff completed resealing of pavement at the Lake Mathews facility to improve durability and ensure reliability. Crews also 
repaired surface cracks and restriped the adjacent parking lots to enhance visibility, improve traffic flow, and maintain safe 
access for personnel and visitors. Together, these efforts reinforce operational efficiency and uphold safety standards at 
this critical facility. 

Lake Mathews Administrative building parking lot seal coating 

Strategic Priority #2: SUSTAIN 

Manage Business Operations, Budget, and Staffing 

Business Management Team staff have been partnering with Operations Groups managers to implement new FY 2026–27 
financial workbooks, including non-fleet operating equipment tracking, vacancy, and monthly expenditure reports. The 
team also issued the FY 2025–26 fourth-quarter Key Performance Indicator Dashboard, which provides operational, 
financial, water quality, safety, and reliability metrics to support performance monitoring and strategic alignment. In 
addition, the team is developing a revised internal process for managing operating equipment, supporting organizational 
transitions, and assisting teams in addressing staffing and other resource needs. 

Strategic Priority #3: ADAPT 

Ensure Resilient and Reliable Operations

Metropolitan member agency water deliveries are projected to be 120,000 acre-feet (AF) for July with an average of 3,870 
AF per day. Treated water deliveries are projected to be 67,230 AF, or 56 percent of total deliveries for the month. In June 
2026, member agency water deliveries were 109,600 AF and treated deliveries were 60,220 AF. The Colorado River 
Aqueduct (CRA) diversions are projected to be 85,400 AF in July. SWP imports averaged 2,100 AF per day, totaling about 
65,100 AF for the month. The target SWP blend is 35 percent at the Weymouth, Diemer, and Skinner plants through the 
end of July.  
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Operations Groups 

Starting 2026 with another record storage level of over 3.8 million AF, Metropolitan has sufficient imported supplies and 
storage to meet demands in 2026. Water continues to be managed according to WSDM principles and operational 
objectives with an emphasis on positioning SWP supplies to meet future demands in the SWP-dependent area. On May 
15, DWR increased the SWP allocation to 45 percent. Metropolitan is managing the use of Table A and carryover supplies 
to guard against the potential for drought conditions starting next year.  

Staff continued work on replacing older copper communication lines at remote locations throughout the district. At the 
Rio Hondo hydroelectric plant, a Starlink antenna is being installed to allow for higher-bandwidth communication, 
enhanced security capabilities, and improved reliability. The installation includes routing new conduit, an antenna mast, 
and providing a dedicated power circuit for the new equipment.  

Advance Pure Water Southern California 

Staff continued operating the demonstration plant in a nitrifying, tertiary membrane bioreactor (MBR) mode. A reverse 
osmosis train was chemically cleaned to address fouling, and the system was restarted to assess performance 
improvements.  

Staff also participated in a planning meeting with Los Angeles County Sanitation Districts (LACSD) to support the upcoming 
transition of MBR operations to LACSD and continued advancing the shadow training program. Staff also implemented 
security upgrades for the operations trailer to support shadow training activities. 

Staff installing conduit (left) and enclosure (right) for improved communication systems at Rio Hondo HEP. 
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Operations Groups 

Staff participated in Metropolitan’s High School Career Exploration Pilot Program, spending time with students from Carson 
High School to share information about demonstration plant operations and future career pathways. Staff also met with 
representatives from an MBR membrane manufacturer, LACSD, and the Program Management Consultant team to discuss 
membrane performance. In addition, staff met with LACSD and Orange County Water District on July 22 to explore future 
research collaboration opportunities.  

Staff at the Napolitano Innovation Center began above-ground potable water system improvements to replace the 
aging underground potable water system that has experienced recurring leaks throughout the facility. The project will 
install a new above-ground Chlorinated Polyvinyl Chloride potable water piping system and remove or abandon 
sections of the existing underground piping system. By relocating the system above ground, staff will have 
improved visibility of the potable water network, making it easier to monitor system performance, identify potential 
issues, and perform future maintenance or modifications. 

Staff installing supports and piping for the above-ground potable water system at the Napolitano Innovation Center. 

Students from Carson High School shadowing staff and learning about demonstration plant operations (left), 
and career opportunities (right). 
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Operations Groups 

Strategic Priority #4: PROTECT 

Protect Source Waters  

The Department of Water Resources successfully treated Silverwood Lake with copper sulfate on July 14 to control a 
problematic cyanobacterial bloom. Downstream monitoring by Metropolitan staff demonstrated no adverse impacts from 
this treatment. 

Optimize Water Treatment & Distribution Operations  

The SWP target blend entering the Weymouth and Diemer plants decreased from 35 percent to 20 percent in late July, 

with a target of zero percent by mid-August 2026, to support system optimization and an invasive mussel pilot test for the 

Rialto Pipeline. The SWP target blend entering Lake Skinner remained at 35 percent in July, targeting an increase to 

50 percent by August. Flow-weighted running annual averages for total dissolved solids from June 2025 through May 2026 

for Metropolitan’s treatment plants capable of receiving a blend of supplies from the SWP and the CRA were 461 mg/L, 

460 mg/L, and 480 mg/L for the Weymouth, Diemer, and Skinner plants, respectively. 

Weymouth staff successfully completed the removal and replacement of obsolete flowmeters in the domestic water 
system. The original units had reached the end of their service life, and support from the manufacturer was no longer 
available. To avoid data gaps and reduce the risk of equipment failure, new magnetic flowmeters were installed and tested. 
This upgrade is part of an ongoing project to replace all five flowmeters by year-end. The new system eliminates 
maintenance delays and ensures the operations team receives continuous, accurate, and real-time flow data for reliable 
domestic water distribution. 

Staff bench testing new flowmeter (left) and new flowmeter 
installed at Weymouth plant (right). 
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Operations Groups 

Skinner plant temporarily removed Module 3 from service to conduct essential maintenance and deep cleaning in response 
to significant algae growth and solids accumulation. Staff washed basin walls and launders, cleared solids to drain, and 
cleaned filter drain troughs and filter walls. They also removed sediment from the filter, restoring proper filtration 
performance. During the return-to-service process, staff backwashed and disinfected the filters in accordance with 
American Water Works Association standards. These actions ensure the module operates efficiently and maintains water 
quality and regulatory compliance. 

Module 3 Launder and Basin Cleaning 

Weymouth plant staff performed repairs on an ozone generator power supply unit. Staff ordered and replaced a faulty 
circuit board that was preventing the unit from operating correctly. Staff coordinated with the manufacturer to carry out 
the necessary software programming of the circuit boards. The team also received training and obtained additional 
replacement parts to facilitate future repairs as needed. 

Staff programming new circuit boards (left) and new circuit boards installed (right) 
for the ozone system at the Weymouth plant. 
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Operations Groups 

Ensure Water Quality and Environmental Compliance 

Metropolitan complied with all water quality regulations and primary drinking water standards during June 2026. 

Optimize Maintenance and Asset Management  

Staff loaded the large gate from the Lake Mathews junction shaft to be transported to the La Verne shops this week. The 
gate weighs over 50,000 pounds and has damage throughout its body due to corrosion. The gate will need to be 
refurbished and recoated for extended service life.  

Staff positioning the gate after removal from 
the junction shaft at Lake Mathews. 
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Operations Groups 

Intake pump plant staff installed a rebuilt armature on Unit 2 exciter, a small electrical device that helps the pump’s motor 
keep running smoothly. Over time, the commutation surfaces wear, and the insulation degrades, requiring the exciter to 
be rebuilt to ensure proper operation. 

Staff repaired a leak in the fire water system near the Gene pump plant guest lodge. 

Plumbing staff repaired a leak in the fire water system. 

Staff installing a new exciter armature on Intake Unit 2.
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Operations Groups 

Staff removed an isolating device from Gene Unit 1’s pant leg. The isolator was installed to facilitate discharge valve repairs. 
The isolator allows staff to work on the discharge valve while the delivery line and plant remain in operation. 

Staff removing Gene Unit 1’s pant leg isolator. 

Staff continued storm damage repairs along the CRA patrol road between Iron 
Mountain and Eagle Mountain pumping plants. 

Staff performing storm damage repairs. 
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Operations Groups 

Staff is currently conducting routine patrol road maintenance on the Santiago Lateral Patrol Road, Allen-McColloch Pipeline 
Patrol Road, San Diego Patrol Roads, and the Lake Mathews Patrol Roads. This work is essential to ensuring safe, reliable, 
and unrestricted access to critical infrastructure. Regular maintenance allows staff to identify and address minor issues 
before they escalate, preserving road integrity, supporting efficient access for operations and emergency response, and 
reducing long-term repair costs. 

Staff performing routine patrol road maintenance in Orange County 

Staff at the Diemer plant recently identified a vertical turbine pump making excessive noise during routine maintenance. 
The team rebuilt the pump in-house, saving over $130K. 

Staff rebuilding a vertical turbine pump at the Diemer plant. 
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Operations Groups 

During newly established preventative maintenance of facilities within the Mills electrical area, staff discovered damaged 
equipment. Staff assessed the equipment and replaced it with standardized components already used in other facilities to 
streamline future repairs and reduce reliance on unique spare parts. Staff replaced the power distribution panel, exhaust 
blower and a faulty submersible pump. These actions improve system reliability and support more efficient maintenance 
going forward.  

Power panel (left), and blower prior to repair (right). 

Newly installed power distribution panel (left), and blower after repair (right). 
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Operations Groups 

Staff continued the corrosion prevention program on a 30-inch valve at the East Valley Feeder/Santa Monica Feeder 
interconnection. This location provides isolation and redundancy; water can flow in either direction between these 
pipelines, depending on system demands or special operating conditions. 

Before and after coating on a 30-inch valve. 

Support Capital Project Development and Implementation 

Diemer plant staff are in the process of replacing the outdated Human Machine Interface (HMI) screens on the main plant 
generators. This is part of the HMI/Programmable Logic Controller capital project, which modernizes aging equipment 
interfaces and strengthens the reliability of critical electrical systems that support plant operations.   

Staff installing the new HMI screen. 
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Operations Groups 

Enhance Emergency Preparedness and Response 

In the early hours of July 16, a Los Angeles Department of Water and Power (LADWP) 36-inch water main broke in West 
Hollywood, causing street damage and significant flooding in the surrounding area. Metropolitan staff immediately 
responded to the incident due to the proximity of the Santa Monica Feeder. Once it was safe to enter the impacted area, 
staff inspected the blowoff structure, discharge line, and internal equipment associated with the Santa Monica Feeder. 
There was exterior damage to the precast concrete and steel ring near the surface, which staff were able to repair promptly. 
The Santa Monica Feeder flows were not affected, and the pipeline remained in service, meeting member agency demands. 
As part of this emergency response, Metropolitan also activated its Emergency Operations Center and Western Region 
Incident Command Post at a low level to enhance communications both internally and externally. Overall, staff responded 
very well to this event to ensure continued reliable operations and support for our member agencies.  

Damaged blowoff structure (left) and staff repairing damaged blowoff structure (right) on the Santa Monica Feeder. 

Completion of the slurry backfill of the excavation area over the 
Santa Monica Feeder in West Hollywood. 
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Operations Groups 

Strategic Priority #5: PARTNER 

Engage in Legislative and Regulatory Processes 

On June 26, the Environmental Protection Agency (EPA) proposed UCMR 6, which would require community water 
systems to monitor 30 unregulated contaminants, including ultrashort organofluorine compounds such as PFAS, 
pesticides, pesticide metabolites, industrial solvents, and chemical intermediates, during a 12-month period between 
January 2028 through December 2031.  Microplastics and pharmaceuticals were excluded due to a lack of standardized 
analytical methods. EPA will use the data to inform future regulatory decisions.  Staff are reviewing the proposed 
rulemaking and assessing for potential impacts. Public comments are due August 31, 2026.   

On July 6, the California Department of Fish and Wildlife (CDFW) published a notice of proposed rulemaking action, 
amending California Code of Regulations Title 14 sections 650, 672, 672.1, and 672.2 to expand existing regulations to 
include all invasive mussels, consistent with the Fish and Game Code and Assembly Bill 149. The proposal adds boat 
decontamination and inspection procedures, establishes a permit cancellation process, extends CDFW’s review of control 
plans from 60 business days to 180 calendar days, and makes related administrative updates. Staff are reviewing the draft 
rulemaking and assessing potential impacts. Public comments are due August 18, 2026.  

On June 22, Cal/OSHA released an updated discussion draft proposing amendments to the Horizontal Sliding and Swinging 
Gates standard, which will be addressed at an advisory meeting on July 23. The new draft eliminates size and weight 
thresholds and broadens operational, inspection, and maintenance requirements to all horizontal sliding and swinging 
gates. If adopted, Metropolitan will need to retrofit affected gates throughout its service area and implement 
necessary inspection and maintenance requirements to ensure all components, including positive stop mechanisms, are 
functioning properly. Staff have created an initial inventory of the impacted gates and are collaborating with trade 
associations to address key concerns regarding the discussion draft. Cal/OSHA intends to issue the official rulemaking in 
2027.  

On June 3, Fed/OSHA reopened the public comment period on its proposed rule to remove certain medical evaluation 
requirements for employees using filtering facepiece respirators and loose-fitting powered air-purifying respirators.  The 
action followed an advisory committee recommendation that OSHA withdraw the proposal despite its preliminary finding 
that these respirators impose a lower physiological burden on employees. Metropolitan uses powered air-purifying 
respirators for tunnel cleaning and welding activities and adheres to Cal/OSHA requirements. Staff will continue 
to monitor the rulemaking process. Public comments were due July 6, 2026.  
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Operations Groups 

Advance Education and Outreach Initiatives

Staff provided tours of the Water Quality Laboratory for workforce development interns on July 16 and staff from LACSD 

on July 23. 

Staff leading tour with workforce development interns. 
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Date of Report: 8/17/2026 

Information Technology Group 

 Information Technology Group Monthly Activities for July 2026 

Summary 

This report provides a summary of activities related to the Information Technology Group for July 2026. 

Purpose 

Informational  

Detailed Report 

► Strategic Priority #1: EMPOWER the workforce and promote 
diversity, equity, and inclusion 

Objective 2: Establish an Information Technology (IT) Mentorship Program 

The Information Technology Group is pleased to welcome the second cohort of its IT Mentorship 
Program and a new group of IT interns. These initiatives reflect Metropolitan's continued commitment 
to developing talent, fostering collaboration, and investing in the future of the organization. 

The IT Mentorship Program, which will span over the next six months, plays an important role in 
supporting employee development by fostering knowledge transfer, strengthening cross-functional 
collaboration, and accelerating professional growth. By pairing experienced IT professionals with 
employees who are new to the department or advancing into new roles, the program helps mentees build 
technical and professional skills while developing meaningful connections across the group. Through 
structured goal setting, one-on-one mentoring, and collaborative learning opportunities, mentees gain 
valuable insights that enhance their confidence, broaden their understanding of Metropolitan's 
operations, and prepare them to contribute more effectively. 

The mentorship program also benefits Metropolitan by encouraging the sharing of institutional 
knowledge and strengthening employee engagement. Combined with the addition of new IT interns, 
these efforts help cultivate the next generation of technology professionals while reinforcing a culture of 
collaboration, continuous learning, and innovation. 

 

423


	Agenda
	08172026 EOT Agenda - Armenian
	08172026 EOT Agenda - Chinese Mandarin
	08172026 EOT Agenda - Spanish
	08172026 EOT 2A (07132026) Minutes
	08182026 EOT 7-1 B-L
	08182026 EOT 7-5 B-L
	08182026 EOT 8-1 B-L
	08172026 EOT 6a C-L
	08172026 EOT 6b C-L
	08172026 EOT 6c C-L
	08172026 EOT 6e C-L
	08172026 EOT 7a Water System Operations activities
	08172026 EOT 7a Information Technology activities



