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No. Resource Name/ File Name Year Completed Master Plan Relevance Description
; o i ; B nfiluerees) develame G AP praziE) This report proposed policy guidelines for managing carryover storage supplies and revising the
Policy Guidelines for Managing Carryover Storage Supplies and Revisions to the Stored ) stored water fund policy. It outlines updated requirements based on the Water Authority's 2015
1 ~ 2016 Supported development of the SV Policy o X N X
Water Fund Policy Update TM UWMP for two situations: withdrawal of carryover supplies during dry-year shortage events and
) evaluation of carrvover storage levels during normal periods,
This report assesses the seismic vulnerability of selected pipeline-related facilities from the Water
Influenced development of CIP project(s). Authority's First and Second Aqueducts, including vents, bifurcations, tunnels, pipelines crossing the
2 |System Seismic Vulnerability Study 2018 Supported development of the Infrastructure |san Luis Rey River, Hubbard Hill structures, and Twin Oaks facilities; 5 require immediate action, 3
Analysis TM. require action in the next 5-10 years, 14 require further investigation, and 33 require no immediate
action
it develament G AP praziE) Th'|s d.ocunl1ent le:(lf)l'ams tZat Tetre;Tech anlalyzed Qght flovx{ c?ntrcl)ll facility strl{ctuhres for thew
3 [Seismic Screening of Existing Flow Control Facility Structures 2020 Supported development of the Infrastructure selsmic vuinerabl |t|es. i) GRS g?"era su.'eenlng crlterla ora .strlfctur?s. T i SEm Bz
. County Water Authority's system. This analysis helps predict the seismic resiliency of all structures.
Analysis TM.
This report analyzes the susceptibility of the Water Authority's transmission pipelines to
Influenced development of CIP project(s). earthquakes, estimates the locations where repairs will likely be needed, identifies areas at risk, and
4 |Pipeline Seismic Vulnerability Assessment and Repair Time Estimates Final Report 2022 Supported development of the Infrastructure |highlights the Elsinore and Rose Canyon fault zones as the main sources of seismic hazard. The
Analysis TM. pipelines assessed include the north-south First and Second Aqueduct pipelines, along with the east-
west interconnection pibelines and branches
This study on the Moosa Canyon Pipelines Repair and Replacement identifies a recommended long-
Influenced development of CIP project(s). i ineli iliti ity" ipeli
Final Planning Report: Moose Canyon Pipelines Repair and Replacement Planning P project(s) term solution to address-plpehne vulnerabilities to theIWater Authority's Second Aqueduct pipelines
5 Study 2022 Supported development of Infrastructure (Nos. 3, 4, and 5) traversing Moosa Canyon. The study includes steps such as preliminary
Analysis TM. alternatives identification, site investigation, and conceptual design development of the preferred
alternative
The Climate Change Risk Assessment identifies potential impacts on Water Authority infrastructure
6 |Climate Change Risk Assessment 2021 Influenced development of CIP project(s). over the next 20 years anq vulna?rabllmes a?. a first step towarfi's 'ma!ntamm'g reS|I|enc? against '
natural forces, with steps involving addressing these vulnerabilities in ongoing operations, upcoming
proiects. and long-term planning
nfiluerees) develamen G AR praziE) ThedCrossoverdeeIl;e s I—15I Segm:n':)needslto'be ;lxed :UE-T-O |t's old age Tnd wear ar;d;ear: A|-
7 |Crossover Pipeline Rehabilitation and Routing Study 2018 Supported development of the Infrastructure S w‘as con .ucte D UEINENER §12 5as 5 u’.flon ‘or [egabiitation _or MErRIEESETE @ ‘e pllpe .|ne,
Analysis TM determine the impact of future demands, and identify a preferred alignment for a new pipeline if
} needed
Influenced development of CIP project(s). The San Vicente Reservoir increased storage, Twin Oaks Valley WTP new treatment facilities, and
Supported development of the Demands, Carlsbad Desalination project's drought-proof local supply, along with planned investments under
8 |Final 2013 Regional Water Facilities Optimization and Master Plan Update 2014 Supplies, Baseline System Performance, the Water Authority's Asset Management Program, make the aqueduct system fully capable of
Infrastructure Analysis, and SV Policy Update |meeting regional demands through the mid-2020s.
™.
This report documents th final design of the San Vicente Pump Station (SVPS), which is part of the
9 [San Vicente Pump Station Basis of Design Report 2006 Influenced development of CIP project(s). Sem D Geniiy Wa-ter ey S.cap'tél In.1provement [AreEgErm. T S w'!l be.used DGR
water from the San Vicente Reservoir to Pipeline 5 and supply the Levy WTP during times of water
supplv from the reservoir,
Influenced development of CIP project(s). The PowerI Study‘exanfnnes the pov-ver requlremenlts for: the Sdan V|c|entvz| Dam RaLsedPrIOJectdand
10 |[San Vicente Dam Raise Final Power Study 2009 Supported development of the Infrastructure pres?nts alternatives or' constru}ctlon'p'ower supply. The study analyze C?St’ schedule, an L
Analysis T™M requirements of the project and identified the preferred power supply option through coordination
i between involved parties
The National Renewable Energy Laboratory was hired by the Water Authority to evaluate alternative
power sources for its water transmission assets in case of power outages caused by natural or
11 |[Energy Resilience Assessment 2023 Influenced development of CIP project(s). human-caused disasters. This report identified potential backup power solutions for 12
representative facilities that can be applied to other facilities in the Water Authority's portfolio.
Influenced development of CIP project(s). Tr‘ns plénnlcng stlljdy'evaluart]ed |r:pr0\{emegts for the.Water Authorlt-y s Sleccl)‘nt:).ﬁque:uct a;]t the
12 |Facility Planning Services Task 1: Second Agueduct Diversion Complex Planning Study 2021 Supported development of the Infrastructure Diversion °WF’ exin northern 'an D'e$° Olfw to improve o'peratlorja reliability throug o
Analysis TM structural resiliency and operations, with facilities labeled by time horizons based on probability of
i failure ratines
In 2018, California signed two water conservation laws (AB 1668 and SB 606) that aim to use water
13 |Water Conservation Legislation 2018 Supported development of the Demands TM. more efficiently, eliminate waste, and improve drought resilience. The State Water Board and DWR

will work together to develop new water use standards, and urban water suppliers will need to stay
within annual water budgets based on these standards
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14

Rulemaking to Make Conservation a California Way of Life

2022

Supported development of the Demands TM.

The State Water Board wants to regulate Urban Retail Water Suppliers in California to set unique
efficiency goals and adhere to "urban water use objectives" to help communities adapt to water
challenges and reduce the need for emergency water use reduction targets during droughts.

15

State Agencies Recommend Indoor Residential Water Use Standard to Legislature

2021

Supported development of the Demands TM.

California wants to set indoor water use efficiency standards for urban water suppliers,
recommending that by 2030 and beyond, they achieve 42 gallons per person per day. This is
intended to inform the Legislature's efforts to promote indoor residential water use standards.

16

Water Conservation Emergency Regulations

2022

Supported development of the Demands TM.

California's extreme weather caused by climate change has led the State Water Resources Control
Board to adopt emergency regulations to promote water conservation. Local water suppliers may
have their own conservation measures in place, so customers should check with them about current
restrictions

17

Water Efficiency Legislation Will Make California More Resilient to Impacts of Future

Droughts

2020

Supported development of the Demands TM.

Governor Brown signed two bills, SB 606 and AB 1668, on May 31, 2018, which focus on making
water conservation a way of life in California by emphasizing efficiency and stretching existing water
supplies. The mandates for water conservation will be imposed on urban water suppliers, not
customers

18

CWASim - Master Plan Aqueduct System Model Documentation

2015

Supported development of the Demands and
Supplies TM.

The San Diego County Water Authority created CWASim to make sure their aqueduct system's plans
are sound and to develop a recommended Capital Improvement Plan (CIP), using data collection and
system understanding, as part of the 2013 Regional Water Facilities Optimization and Master Plan
Update

19

Comprehensive Annual Financial Report for Fiscal Year Ended June 30, 2020

2020

Supported development of the Demands TM.

The document is the Comprehensive Annual Financial Report (CAFR) of the San Diego County Water
Authority for fiscal year 2020, which includes the financial statements, auditor's report, and
management's discussion and analysis of the Authority's financial position and activities during the
vear.

20

2020 Urban Water Management Plan

2021

Supported development of the Demands,
Supplies, Baseline System Performance,
Infrastructure Analysis, and SV Policy Udate
T™.

The 2020 Urban Water Management Plan (UWMP) is a long-term strategy to increase the reliability
of the water supply and ensure a reliable water supply for the region by shifting from importing
water to local projects with drought-resilient supplies to meet the increasing population demands.

21

San Diego Basin Study: Task 2.3 - Existing Structural and Operations Guidelines
Response Analysis

2017

Supported development of the Demands TM.

The San Diego Basin Study is researching how climate change could impact water supplies and
demands in the region, and Task 2.3 is using an updated version of the CWASim model to create a
computer simulation of the San Diego water system. The model evaluates the system's performance
based on four categories and can forecast supply and demand imbalances.

22

Reducing PFAS in Drinking Water with Treatment Technologies

2018

Supported development of the Demands TM.

PFAS are man-made chemicals that can be harmful and are difficult to remove from drinking water.
Activated carbon treatment, ion exchange treatment, and high-pressure membranes are effective
methods to remove them, with activated carbon being the most studied. High-pressure membranes
are effective but produce a waste stream that can be difficult to dispose of.

23

How EPA Regulates Drinking Water Contaminants

2022

Supported development of the Demands TM.

The EPA regulates drinking water contaminants through the Safe Drinking Water Act, which sets
standards for over 90 contaminants and requires public water systems to monitor and treat drinking
water for these contaminants. The EPA also conducts research and provides guidance to help ensure
safe drinking water

24

Per- and Polyfluoroalkyl Substances (PFAS)

2022

Supported development of the Demands TM.

The EPA is working to address the issue of PFAS in drinking water by developing health advisories,
conducting research, and working with states and local communities to monitor and reduce PFAS
levels in drinking water. The EPA is also considering regulatory actions to further address PFAS
contamination

25

PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024

2021

Supported development of the Demands TM.

PFAS are harmful chemicals found in various areas due to their extensive and ongoing use since the
1940s, which can adversely affect human health and the environment. The EPA has created a
roadmap to invest in research, restrict PFAS from entering air, land, and water, and accelerate the
cleanup of PFAS contamination to protect public health and the environment.

26

EPA Actions to Address PFAS

2024

Supported development of the Demands TM.

The EPA is addressing PFAS by developing standards, conducting research, and increasing
enforcement efforts to hold responsible parties accountable. The EPA is also collaborating with
other agencies, governments, tribes, industry, and the public to address PFAS concerns.

27

United States Drought Monitor

2024*

*updated weekly

Supported development of the Demands TM.

California is facing a severe drought, and the government and organizations are taking measures to
manage it. This includes implementing water conservation, providing financial assistance, and
conducting research to better understand the drought's impact
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Supported development of the Supplies and

The Metropolitan's 2020 Urban Water Management Plan is a detailed plan that assesses and
manages water supply, demand, and efficient use in Southern California, while also preparing for

28 (2020 Urban Water Management Plan 2021 ) ) . SR . i
Infrastructure Analysis TM. droughts. It aims to ensure the region's water supply is reliable, sustainable, and resilient.

29 [Annual Storage Assessment Board Memorandum (WATER AUTHORITY) 2022 Supported development of the Supplies TM.

The California Water Boards Conservation Portal provides access to various California statutes

30 |Water Conservation Portal 2022 Supported development of the Demands TM. related to water conservatlon., including the Wét?r Code, Public Resources Code, and Health and
Safety Code. These statutes aim to promote efficient water use and protect water resources.

The Water Use Explorer is a tool provided by the California Water Boards Conservation Portal that

31 |Water Use Objective Exploration Tool 2024 Supported development of the Demands TM. |allows users to access water use data for various regions in California, helping them to understand
and manage water use in their area.

SANDAG provides growth forecasts for San Diego's population, housing, employment, income, and

32 |Series 14 Regional Growth Forecast, San Diego Region 2019 Supported development of the Demands TM. land use since 1971. These forecasts aid in planning facilities, serwcz'es', and development'practlves
for long term and are updated every four year to reflect current policies and demographic patterns.
SANDAG has coordinated regional efforts to address important issues such as land use,

33 |2019 Federal Regional Transportation Plan 2019 Supported development of the Demands TM. transportat!on, en\{lronment,‘publlc e, e ecor.lorﬁy. Récent f?cus B en i mo‘re
transportation choices, reducing greenhouse gas emissions, improving health,, and ensuring
meaningful incolvement of all gounds in developing future plans
The San Diego Association of Governments (SANDAG) released a report on the impact of COVID-19

34 |The San Diego Economy COVID-19 Impacts: A Year in Review 2021 Supported development of the Demands TM. |on the San Diego economy, including job losses in certain industries, changes in consumer spending,
and the economic outlook for the region in the coming years.

. The California Department of Conservation released a draft report on the state of oil and gas
Supported development of the Baseline P A P A X > .
35 [The State Water Project Final Delivery Capability Report 2021 2021 System Performance and SV Policy Update Pro WEdte I G Omlé’ 8 'g_ e p'ro e tren' S Al ERAITRIITEIE) |mpach. @ et
™ includes recommendations for improving the regulation and management of the industry.
. This fact sheet from the California Water Boards provides an overview of the state's water efficiency
- N ) . . I Supported development of the Baseline
Factsheet: Water Efficiency Legislation will Make California More Resilient to Impacts . laws, which require water suppliers to set water use targets and implement water conservation
36 2020 System Performance and SV Policy Update o
of Future Drought ™ plans, among other measures, to ensure efficient use of water resources.
S ted devel t of the Baseli
37 |Framework Calculations - Member Agencies (WATER AUTHORITY) 2022 upported development of the Baseline
System Performance TM.
Supported development of the Baseline This publication explains the Cal-Adapt tool, which helps energy practitioners in California prepare
38 |Cal-Adapt: Linking Climate Science with Energy Sector Resilience and Practitioner Need 2018 System Performance and SV Policy Update for and respond to climate change impacts by providing data and tools. It shows how Cal-Adapt has
™. been used to inform decision-making in the energy sector.
. This report by the US Bureau of Reclamation presents the results of a study on the water supply and
San Diego Watershed Basin Study: Task 2.2 Climate Change Impacts and Hydrologic SUFIRE Gl e el it Peeine d d in the San Di C ion, includi jiecti fi lati h and ch i
39 _g ! y: . ang p i g 2016 Sy Feriammes 2l 8 Falfey Ustkie eman |r.1t 'e' an Diego 'ounty region, including pro;ectlo'ns or popu atu')n growt| ?n changes in
Modeling Final Report ™ water availability due to climate change, and recommendations for managing the region's water
: resources sustainably.
This document summarizes the results of a preliminary evaluation to identify necessary
40 Twin Oaks Valley Water Treatment Plant Modifications: Evaluation of Modifications to 2012 Supported development of the Infrastructure |modifications to reduce the minimum flow operation from 25 million gallons per day to 10 million
Reduce Plant Capacity to 10 MGD Analysis TM. gallons per day at the Twin Oaks Valley Water Treatment Plant for the San Diego County Water
Authority,
This report evaluates the Water Authority's TOVWTP to identify potential improvements to increase
Supported development of the Infrastructure iabili i i i
£ | odin Grte Vil Wi T e Pl Ossm i el el 2021 pp r P reliability and |fejduce cost's during low ('it'eman('i peru')qs. Tht'a report.focuses on ev.aluatlng s'ubmerged
Analysis TM. membrane facility operations, ozone disinfection, disinfection credits, and capacity reduction.
Supported development of the Infrastructure i ipeli i i .
42 |Construction Plans for Moreno Lakeside Pipeline 2002 PP . P Moreno Lakeside Pipeline Construction Drawing Set
Analysis TM.
The Nitrification Control Plan outlines actions for preventing, monitoring, and responding to
Supported development of the Infrastructure |nitrificati i i i i i
43 |Nitrification Control Plan 2018-2019 pp r P nitrification event.s in the San Dleg.o C.ounty Water Authority anq its member agena.e?. It was
Analysis TM. developed following workshops with input from member agencies and may be modified to meet
operational and regulatorv requirements
This document explains how communication technology has changed over time to monitor the San
- Supported development of the Infrastructure | X
44 |Agueduct Control System (ACS) Communication Master Plan Study 2022 Diego County Water Authority's aqueduct system. It recommends the best technology to use for a

Analysis TM.

secure and reliable system.
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Supported development of the Infrastructure

Ramona Pipeline elevations and stationing for Specc 242.

45 [Ramona Pipeline General Plan and Drain Profile, Drawing No. S-903A 1990 X
Analysis TM.
This document outlines the Quantification Settlement Agreement (QSA), which is an agreement
o Supported development of the SV Policy between the Imperial Irrigation District, the Coachella Valley Water District, and the San Diego
46 |Quantification Settlement Agreement and Related Agreements and Documents 2003 Update TM County Water Authority to transfer water from the Colorado River to the San Diego region. The QSA
includes measures for managing water supplies, protecting the Salton Sea, and ensuring
conservation and environmental nrotection
This report summarizes the findings and recommendations of the Carlsbad Desalination Project's
47 Final Environmental Impact Report/Environmental Impact Statement For the Carryover 2008 Supported development of the SV Policy Coastal Commission Permit Review process, which was conducted to assess the potential
Storage and San Vicente Dam Raise Project Update TM. environmental impacts of the desalination plant. The report includes mitigation measures to
minimize the impacts of the proiect on marine life and the environment.
Draft Operations & Maintenance Manual, San Vicente Dam Rasise, Appendix B of Final Subported development of the SV Polic
48 |Design Technical Meorandum No. 5, Outlet Works and Spillway Design (MWH 2010 U Zr;te ™ P v
AMERICAS, INC.) P )
The Reservoir Regulation Manual (RRM) describes how San Vicente Reservoir is utilized for water
i ) ; Supported development of the SV Policy storage by the San Diego County Water Authority (Water Authority) and City of San Diego once the
49 |Manual 2012-1 San Vicente Reservoir Regulation Manual 2012 Update TM San Vicente Dam Raise project has been completed. This project was undertaken as part of the
Water Authority's Emergency Storage Project (ESP) and Carryover Storage Project (CSP).
The Water Shortage Contingency Plan outlines the San Diego County Water Authority's plan of
) Supported development of the SV Policy éctlon |‘n response to water‘shorjtages, |nc|ud{ng measures for r(.educmg water demand anq N
50 |Water Shortage Contingency Plan 2017 Update TM increasing water supply during times of scarcity. The plan is designed to ensure water availability for
essential uses while minimizing impacts on the region's economy and environment.
This handbook provides guidelines for the San Diego County Water Authority's PSAWR program,
Supported development of the SV Polic i i inimi ic wildli i i -
Gl ||Prmmement: S A Wi Reie Fremm Maneles 2024 Pp! P Y which aims to minimize harm to aquatic wildlife and protect public safety during water-related

Update TM.

emergencies, by providing protocols for responding to incidents and mitigating impacts.
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https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/regs/emergency_regulation.html
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/regs/emergency_regulation.html
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https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/california_statutes.html
https://www.waterboards.ca.gov/publications_forms/publications/factsheets/docs/6.7.18_water_efficiency_bill_fact_sheet_FNL_updated_5.21.20.pdf
https://www.waterboards.ca.gov/publications_forms/publications/factsheets/docs/6.7.18_water_efficiency_bill_fact_sheet_FNL_updated_5.21.20.pdf
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/regs/objective-exploration.html
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/regs/objective-exploration.html
https://sdforward.com/previous-plan-dropdown/chapters-and-appendices
https://www.sandag.org/uploads/publicationid/publicationid_4756_28849.pdf



https://www.sdcwa.org/wp-content/uploads/2021/02/3.-FY20-CAFR-FINAL-SECURED-1.27.2021.pdf
https://www.sdcwa.org/wp-content/uploads/2021/02/3.-FY20-CAFR-FINAL-SECURED-1.27.2021.pdf
https://www.sdcwa.org/wp-content/uploads/2021/03/Draft-2020-UWMP.pdf
https://www.usbr.gov/lc/socal/basinstudies/SD%20BS%20Task%202.3%20Existing%20Response%20Analysis.pdf
https://www.usbr.gov/lc/socal/basinstudies/SD%20BS%20Task%202.3%20Existing%20Response%20Analysis.pdf
https://www.epa.gov/sciencematters/reducing-pfas-drinking-water-treatment-technologies.%20Accessed%20August%202022
https://www.epa.gov/sciencematters/reducing-pfas-drinking-water-treatment-technologies.%20Accessed%20August%202022
https://www.epa.gov/sdwa/how-epa-regulates-drinking-water-contaminants
https://www.epa.gov/sdwa/how-epa-regulates-drinking-water-contaminants
https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf
https://www.epa.gov/pfas/epa-actions-address-pfas
https://www.drought.gov/states/california




Provided by SDCWA: from Demand Forecast Detailed Breakdown 2-22-2021.xIsx
Total Active and Passive Savings by Member Agency (12/23/20 update) - 2025-2045

Conservation

Acre-ft

2020 2025 2030 2035 2040 2045

Carlsbad MWD 2268 2,235 2,154 2,295 2,484 2,493
Del Mar, city of 154 154 140 152 167 179
Escondido, city of 2103 2,212 2,348 2,612 2,947 3,146
Fallbrook PUD 631 786 843 885 977 1,011
Helix WD 3581 4,436 4,872 5,522 6,292 6,884
Lakeside WD 325 507 573 659 743 816
Oceanside, city of 3454 3,501 3,549 3,878 4,328 4,530
Olivenhain MWD 2823 2,786 2,750 2,849 2,976 2,683
Otay WD 3560 4,469 4,527 4,638 5,033 5,031
Padre Dam MWD 2230 2,487 2,466 2,753 3,072 3,261
Pendleton, MCB Camp 0 0 0 0 0
Poway, city of 1434 1,377 1,415 1,504 1,642 1,567
Rainbow MWD 711 840 896 981 1064 1090
Ramona MWD 800 951 1,025 1,092 1,213 1,181
Rincon del Diablo MWD 1483 1,457 1,260 1,290 1,364 1,369
San Diego, city of 19393 22,598 26,798 29,774 34,127 37,479
San Dieguito WD 1554 1,448 1,266 1,315 1,418 1,497
Santa Fe ID 1953 1,766 1,554 1,575 1,637 1,426
Sweetwater Authority 1654 2,013 2,473 2,983 3,514 3,909
Vallecitos WD 1871 2,002 1,915 2,034 2,218 2,313
Valley Center MWD 1554 1,658 1,685 1,756 1,848 1,450
Vista ID 2172 2,385 2,084 2,153 2,212 2,122
Yuima MWD 309 343 328 335 349 261
62411 66921 73035 81625 85698

Note: Fallbrook and Rainbow detached from Water Authority in November 2024.
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Model Assumptions on Water Agencies' Access to Main Water Supplies

This matrix summarizes the model assumptions of Water Authority's available water supplies to its member agencies, with the addition of forebays and water treatment plant details . The
member agencies' local sources (recycled and groundwater) are simulated as fixed amounts and determines the corresponding member agency's water demand to the Water Authority.

LEGEND v/ Possible and switched on in X Included in model logic but currently switched off ® Physically possible but not in model ® Not Possible
current model
Natural Inflows to Local MWD Untreated MWD Treated SDCWA Treated Desalination San Vicente Regional Other Local
Reservoir® (Carlsbad) Carryover/Seasonal Sources
[ [
Agencies Use From Use From Use From Use From Use From Use From
Carlsbad S o v/ Via Pipeline 4 v/ TOVWTP Via Pipeline4 | v Via Pipeline 4 S Recycled
Del Mar X Second Aqueduct, stored in v’ Via Pipeline 5 treated at X X X ® Recycled
San Vicente and Miramar. Miramar WTP
Treated at Miramar
ecrRTwip?Y X Elcap? v/ Second Aqueduct Via X () [\ v/ Moreno-Lakeside
Tunnel or First Aqueduct Pipeline ® . Treated at
Via Crossover. Stored in Levy
San Vicente, Jennings &
El Cap. Treated at Levy.
Escondido v/ Wohlford & Henshaw treated | v/ Via Crossover/First o [N o [N Recycled, Transfers
at Escondido WTP Aqueduct treated at
Escondido WTP, stored
Fallbrook S S v/ Via Pipeline 4 and First | v/ TOVWTP Via Reverse v/ Reverse Flows on S Groundwater,
Aqueduct Flows on Pipeline 4 (only Pipeline 4 (only some Recycled
some connections) connections)
Helix v' ElCap v/ Second Aqueduct Via v" Pipeline 4 v/ TOVWTP Via Pipeline 4 | v/ Moreno-Lakeside Groundwater,
Tunnel or First Aqueduct| Pipeline ®) Treated at |Potable Reuse
Via Crossover. Stored in Levy
San Vicente, Jennings &
El Cap. Treated at Levy.
Lakeside! X X v/ Pipeline 4 v/ TOVWTP Via Pipeline4 | v/ Pipeline 4 X Groundwater
Oceanside S v/ Via Pipeline 5, treated at| v From Pipeline 4 v/ TOVWTP Via Reverse v/ Reverse Flows on S Groundwater,
Weese Flows on Pipeline 4 Pipeline 4 Recycled, Potable
Reuse®
Olivenhain S v/ Via Pipeline 5 treated at | v/ Pipeline 4 v/ TOVWTP Via Pipeline4 | v/ Pipeline 4 O Only Emergency from  [Recycled
Olivenhain, stored in Olivenhain Reservoir
Olivenhain
Otay wp' o © Pipeline 4, treated at v/ Pipeline 4 v/ TOVWTP Via Pipeline 4 | v pipeline 4 X Recycled
Miramar WTP
Padre Dam(l) o © Pipeline 4, treated at v/ Via Pipeline 4 v/ TOVWTP Via Pipeline4 | v/ Via Pipeline 4 X Recycled, Potable
Miramar WTP Reuse
Poway S v/ From First Aqueduct Via [ ¥ X X S Recycled
Crossover to Berglund
WTP (Poway WTP)
Rainbow (N X v’ Via Pipeline 4 and First | v/ TOVWTP Via Reverse v Reverse Flows on (]
Aqueduct Flows on Pipeline 4 Pipeline 4
Ramona X  From Sutherland v/ From First Aqueduct Via | v~ Via Ramona Pipeline v/ TOVWTP Via Ramona v/ Via Ramona Pipeline (M) Recycled
Crossover to Ramona Pipeline
MWD's untreated
system®
Rincon S N v/ First Aqueduct v’ Reverse P4 + P2A PS v/ Reverse P4 +P2APS N Recycled
San Dieguito v/ From Hodges/San Dieguito, v/ Pipeline 5, treated at v/ Via Pipeline 4 v/ TOVWTP Via Pipeline4 | v/ Via Pipeline 4 ) Recycled
treated at Badger Badger
Santa Fe v/ From Hodges/San Dieguito, v/ Pipeline 5, treated at v/ Via Pipeline 4 v/ TOVWTP Via Pipeline4 | v/ Via Pipeline 4 ) Recycled
treated at Badger Badger
SD11 S v/ Pipeline 4, treated at v/ Via Pipeline 4 v/ Miramar and TOVWTP | v/ Via Pipeline 4 v/ Pipeline 4, treated at Recycled
Miramar WTP Via Pipeline 4 Miramar WTP
SD Alvarado v/ From San Vicente and ElCap | v/ Second Aqueduct, X X X v/ Tunnel and Second Recycled
Via El Monte system treated at Alvarado, Aqueduct treated at
stored in Murray Alvarado
SD Miramar v/ Second Aqueduct, stored in v/ Second Aqueduct, v/ Via Pipeline 4B v/ Via Pipeline 4B v/ Via Pipeline 4B v/ Tunnel and Second Recycled, Potable
- San Vicente, Hodges, and stored in San Vicente Aqueduct treated at Reuse®
Miramar. Treated at Miramar and Miramar and Miramar
treated at Miramar
SD North S ) v/ Via Ramona Pipeline v/ TOVWTP Via Ramona v/ Via Ramona Pipeline ) Recycled
- Pipeline
SD_Otay v/ From Barret, Lower Otay, and | v/ Via Second Aqueduct, S X S v/ Tunnel and Second Recycled, Potable
- Morena Reservoirs. Treated at stored in Lower Otay Aqueduct, treated at Reuse®
Otay. and Treated at Otay Otay
Sweetwater v From Sweetwater and v’ Via Pipeline 5 treated at X Via Pipeline 4 X Via Pipeline 4 X Via Pipeline 4 v/ Tunnel and Second Groundwater
(National Loveland treated at Perdue Perdue WTP Aqueduct treated at
WTP Perdue
City/South Bay)
Vallecitos ) S v/ ViaPipeline 4 v/ TOVWTP Via Pipeline4 [ v/ Via Desal Pipelineand | ©
Pipeline 4
ia Pipeline 4 and First ia Reverse everse Flows on Recycle
Valley Center v/ Via Pipeline 4 and Fi v/ TOVWTP Via R v R Fl ycled
Aqueduct Flows on Pipeline 4 Pipeline 4
Vista v/ Henshaw treated at v/ Via Crossover/First v/ Pipeline 4 v/ TOVWTP Via Pipeline4 | v/ Pipeline 4 ) Transfers
Escondido Aqueduct treated at
Escondido WTP
Yuima o ) v/ First Aqueduct X Reverse P4+P2APSin | y Reverse P4+P2APSin | © Groundwater
ESP conditions only ESP conditions only
NOTES:

(1) ECRTWIP includes Lakeside, and those portions of Otay WD and Padre Dam capable of receiving service from Levy
WTP. The remeaining of the Otay WD and Padre Dam areas are as noted.
(2) No Legal Rights

(3) With Regulatory constraints
(4) Maximum amount Limited by contract agreement
(5) Local sources do not include Forebay reservoirs. All major reservoirs are included in the model including Member Agency owned reservoirs.
(6) Pure Phase 1 and 2

(7) Includes inflows from Cuyamaca
(8) Ramona MWD's untreated water system serves mostly agriculture water users. There are ongoing plans to decommissioning this system.

CWASim_WaterSupplyMatrix_v12
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1.0 Introduction

The San Diego County Water Authority’s (Water Authority’s) 2024 Water Facilities Master Plan (2024
Master Plan) is designed around the scenario planning framework to address uncertainty in future water
supply and demand conditions. This framework enables the 2024 Master Plan to be flexible and robust
for meeting the Water Authority’s goals over a wide range of plausible future conditions. Numerous
conditions at the federal, state, and municipal levels affect water supply reliability in the San Diego region.
Management actions of the Colorado River and Bay-Delta supplies made at the federal and state level can
have a significant impact on decisions made at the local level. Regional population estimates, land use,
hydrologic variability, effectiveness of conservation programs, climate change, and local supply
development are also significant factors that drive water supply and demand variability. The precise
trajectory of all these variables is unknown, and decisions cannot be made based on a single perspective
of the future but rather a suite of trajectories represented by plausible scenarios following the scenario
planning approach.

This document describes how the scenario planning framework is employed in the 2024 Master Plan to
evaluate the Water Authority’s system performance under a set of scenarios. This assessment
corresponds to the first step in the development of infrastructure improvements projects and operational
strategies to mitigate future risk and enhance system performance. The key concepts used throughout
the document are as follows:

Baseline System or Baseline Configuration: Regional system configuration that represents the
current and planned physical and operational status of the aqueduct system at of the start of
2023.

Scenarios: Plausible future states (or scenarios) that represent a set of supplies and demands
projections. For this assessment, these scenarios are simulated under current baseline system.

Reference Trend Scenario: Future scenario with the supply and demand projections according to
2020 Urban Water Management Plan (UWMP) and used as a starting point for demands.

Baseline System Performance: Regional baseline system performance under a set of scenarios
evaluated using specific metrics developed for this Master Plan. The performance metrics for the
current trend scenario as used as the reference to compare the other scenarios.

The baseline system performance evaluation is conducted through the assessment of scenarios with
existing or currently planned infrastructure. The identification, development, and evaluation of proposed
infrastructure improvement projects and operational strategies are described in a separate technical
memorandum and involved simulation of alternative scenarios. In this technical memorandum (TM), the
baseline system performance effort is documented first providing required background and then
describing the results and key takeaways. The content of this document is as follows:

Section 2.0 provides a general overview of the scenario planning framework and how it is used in
an adaptive management process.

Section 3.0 describes how the future planning scenario narratives were specifically developed for
the 2024 Master Plan.

Section 4.0 provides a general description of CWASim, the Water Authority System Model, which
is the evaluation tool used for the simulation of the scenarios described in the previous section.
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Section 5.0 describes how the future scenarios were quantitatively evaluated in the CWASIim
model planning tool which includes assumptions description and the performance metrics use
for the evaluation of the system under each scenario.

Section 6.0 describes the baseline system evaluation results for each selected performance
metric.

Section 7.0 summarizes key evaluation findings.

D1-2
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2.0 Scenario Planning Process Overview

The scenario planning process enables the Water Authority and its stakeholders to collaborate on
defining clear objectives and goals for the regional water supply, storage, conveyance system, and criteria
for measuring the performance of the system in meeting those goals. Ultimately, this process enables the
development of an infrastructure improvement plan that is robust in meeting the defined system

performance goals in the face of an uncertain future.

The process shown on Figure 2-1 identifies the key,
overarching question(s) that needs to be addressed during
the Master Plan process. Framing the planning effort as a
question(s) helps to define the expected objectives and
goals of the plan. The answers to those questions can vary
depending on how the future unfolds, requiring the need to
identify the driving forces of uncertainty that influence the
answer to those questions. Critical uncertainties, such as
water demand fluctuations caused by changing climatic
conditions or operational disruptions because of natural
disasters, that can pose potential risks to the reliability of
the existing system are then selected to evaluate under a
range of plausible future states, referred to as scenarios.
Scenarios (refer to Section 3.0) are developed to account
for alternative views of how the future might unfold in the
long-term. Scenarios are not necessarily predictions or
forecasts of the future but describe a range of conditions
that can be anticipated.

Figure 2-2 is a visualization of the plausible future states
that are evaluated in the scenario planning process.
Scenarios start from a single point representing the existing
regional water system under reference supply and demand
conditions to a range in plausible future states at the end of
the planning horizon. This range is generally referred to as
the “cone of uncertainty.” For the 2024 Master Plan
analysis, the y-axis represents the member agencies’ water
demands on the Water Authority and the state of the

Water Authority’s supply availability. The scenario used as a
starting point in this Master Plan is named Reference Trend
Baseline. Each dotted line represents a potential future
supply and demand trajectory, shaped by plausible
disruptive events and key operational decisions. The

suite of scenarios should be sufficiently broad to capture

Scenario Development

Options Development

------

2 4

Figure 2-1

the anticipated range in variability of supply and demand conditions.

Frame the Question

L 4

Identify Driving Forces

Prioritize and Select
Critical Uncertainties

Develop Scenario
Narratives (Storylines)

Develop Quantitative
Scenarios

~

Perform Systems Analysis

Evaluate System
Performance

Develop Options,
Alternatives, & Strategies —_—

Scenario Planning Process
Overview

D2-1



2024 Master Plan | Appendix D: Baseline System Performance Evaluation

DECISION POINT

PLAUSIBLE
FUTURE
SCENARIOS

N B

WE ARE HERE NOW -
(Reference Trends Scenario)

-
o= -
'.'\~

REFERENCE DEMAND, SUPPLY
AND OPERATION CONDITIONS

DISRUPTIVE EVENT

TODAY PLANNING HORIZON 2045

Figure 2-2 Plausible Future States Evaluated in the Scenario Planning Process

Note: Reference trend scenarios and plausible future scenarios (scenarios) for this Master Plan are described in Section 5.0.

Once the scenarios are defined with quantitative assumptions (refer to Section 5.1), a systems analysis is
conducted to assess the system response across the suite of scenarios. In this Master Plan, the system
response was evaluated using CWASim, the Water Authority’s systemwide operational model (refer to
Chapter 4.0). Performance metrics are defined (refer to Section 0) to measure the system'’s ability to
meet the Water Authority and its stakeholder’s criteria for achieving their goals and objectives. The
existing (baseline) regional water system is evaluated using the performance metrics across the full
spectrum of future scenarios to identify potential risks and vulnerabilities over the planning horizon. Once
risks or vulnerabilities in the baseline system are identified, potential infrastructure improvements or new
operational strategies are developed to mitigate these risks. Finally, the candidate improvement projects,
and operational strategies are evaluated systematically using similar performance metrics to quantify
anticipated project impacts to system resilience and reliability as measured by risk reduction and
optimization of system performance. In addition to the methodology and assumptions description, this
document includes the results of the baseline system performance evaluation (refer to Section 6.0).
Development, evaluation, and recommendation of infrastructure improvement projects and new
operational strategies are discussed in separate documents.

Understanding the timing for implementing projects and addressing system performance challenges is
imperative for achieving the Water Authority’s goals. The scenario planning process typically produces an
implementation roadmap. One framework, the Adaptive Management Roadmap demonstrated on Figure
2-3, gives decision-makers a sense of timing for planning and implementing selected projects or
operation adjustments under various supply and demand conditions and varying degrees of system
operation flexibility. The range of plausible future states (or scenarios) are graphically shown high
demand scenarios (yellow path) and lower demand scenarios (blue path). Each of these paths can have
in turn a high or low supply scenario. Various project or operation adjustment impacts to the baseline
system performance metrics across the scenarios help identify an “Baseline Plan” and “Scenario Specific
Adaptive Plan.” The Baseline Plan includes no regret Capital Improvement Program (CIP) projects and
operational adjustments in both the near- and long-term. These projects and adjustments are robust
across all scenarios and effectively address existing challenges and risks. The Scenario Specific Adaptive
Plan includes adaptive management measures or projects and operational adjustments that only need
implementation if a certain scenario path unfolds, causing a challenge, risk, or opportunity to rise in the
supply system that triggers the need for the project.
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The key findings for the Water Authority’s baseline system performance (refer to Section 7.0) form the
basis for developing the project recommendations and the implementation plan roadmap. It should be
noted that an Adaptive Management Roadmap may not be necessary for the Water Authority’'s system
needs because the recommendations are not primarily driven by supply and/or demand projections. For
additional details, the Infrastructure Analysis TM provides a more comprehensive description of the final
step that completes the Scenario Planning Process (described on Figure 2-3) which involves developing
options, alternatives, and strategies.

Adaptability Requires Clear Triggers GREATER l SCENARIO A
Storage/Operational
Flexibility
HIGHER

LESSER l SCENARIO B
LOWER
HIGHER SCENARIO C

LOWER
! SCENARIO E l
: SCENARIO F l

Implement
Initial Plan

GREATER

Storage/Operational
Flexibility

HIGHER

LESSER

No Regret CIPs and Scenario Specific CIPs and
Operational Adjustments Operational Adjustments

Figure 2-3 Typical Adaptive Management Roadmap

Note: The paths toward scenarios represent the general approach to cover the range of plausible future states described with
different demand and supply conditions. The yellow path represents high demand scenarios while the blue path represents
lower demand scenarios. Each of these paths can have in turn a high or low supply scenario.

BLACK & VEATCH + JACOBS | Scenario Planning Process Overview D 2-3
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3.0 Scenarios Development

Two fundamental questions were identified in the 2013 Master Plan that framed the focus of that effort:
(1) “What is the reliability of the Water Authority System under projections of future supply and demand?”
and (2) “What are the options that will ensure future system reliability for various resource mixes?”
(SDCWA, 2014). For this 2024 Master Plan update, a survey was provided to the Water Authority, member
agencies, and consultant team to help inform the goals and objectives of the scenario planning process.
The survey included the questions: (1) “What do you hope the Master Plan achieves?” and (2) “How do
you anticipate using the results of the Master Plan?” The survey responses from 46 participants captures
diverse input on the shared goals of the Water Authority and the member agencies that are indicative, not
definitive, of views of the current system needs. The survey responses for the first question and second
question are shown on Figure 3-1 and Figure 3-2, respectively.

Q1. What do you hope the Master Plan achieves?

Reliability and Resiliency Future Actions and Projects Improved System Understanding

[ Flexible system resiliency ETStrategy and/or road map ™ System needs impact to Member
M Water reliability ™ Cost-effective "right sizing” facilities Agencies

@Comprehensive plan for CIP projects ™ Information exchange and

M System-wide improvements linkage collaboration

to Member Agencies

Figure 3-1 Survey Responses to “What do you hope the Master Plan achieves?”

Q2. How do you anticipate using the results of the Master P

Policy Alignment

Synchronize Internal CIP Regional Solutions

™ Develop long-term CIP M Increased local water partnerships [ Inform Water Authority policy

& Member Agencies master planning with regional solutions [ Align infrastructure and strategic goals
MAdaptive planning given uncertainty [ Short and long-term public affairs

™ Guide environmental analyses strategy

Sustainable water supply systems System optimization

that balance reliability, resiliency, Planning, scheduling, implementing,
and rate-payer affordability and operating current and future
Financial outlook for the price of Water Authority facilities

water in context of local supply
development

Figure 3-2 Survey Responses to “How do you anticipate using the results of the Master Plan?”
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The survey also included a list of 20 known risk drivers that respondents were asked to rank in terms of
level of importance and degree of future uncertainty (in the scale of 1 to 5). The risk level score is
provided for each risk driver in Table 3-1, the score values were estimated as the product of importance
and future uncertainty levels for each response and then the average of each respondent group was
estimated, i.e. level 4 of importance times level 3 of uncertainty scored 12 for one response, highest risk
score possible is 25. Risk drivers that are highly important and highly uncertain ranked the highest. As
observed in Table 3-1, the results of the risk driver scoring varied depending on respondent group, which
included Water Authority Water Resource Planning staff, Water Authority Operations staff, member
agencies, and consultant team. This table is ranked by the “All Respondents” column from highest to
lowest priority, synthesizing the importance and uncertainty responses into a single score. The color
graded red to green format is used to indicate the value location within the range for each column (red is
highest ranked risk driver and green is lowest ranked risk). The top priority risk drivers are primarily
common across all groups. Responses from each group do indicate slightly different emphases in certain
respects, primarily in the Water Authority’s operations group, which indicated earthquake risk is the most
concerning risk from their perspective.

On Figure 3-3, risk drivers’ responses are plotted by importance and uncertainty giving an additional visual
reference of the relative ranking of each driver, which was used to prioritize and select the risk drivers that
informed development of the future planning scenarios. Risks that fall outside the shaded area could be
used for the development of other uncertainty scenarios but were not selected to be simulated in this
Master Plan as the risk drivers with higher importance and uncertainty were prioritized.
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Table 3-1 Risk Driver Survey Results by Group Ranked by “All Respondents” Results’
Water Water
All Authority Authority Member
ID | Risk Driver Respondents Consultant Planning Operations Agency
Extended Drought?
N3 .
Risks
N1 Climate Change
(hydrology)?
1 Member Agency Supply
Development
N7 | Earthquake
I5 | Cybersecurity 11.38 12.17 9.99 14.44 10.22
I3 | Power Reliability 11.20 13.78 11.47 11.20 10.04
R3 | Financial Stability 10.67 7.16 9.84 15.12 11.55
Metropolitan Water District
N4 | of Southern California 10.24 12.96 7.80 10.20 10.45
(MWD) Supply Risks?
14 | Aging Infrastructure 9.33 9.33 8.20 9.60 9.35
Water Use Efficiency
P2 (WUE)/Conservation 8.83 6.67 11.70 8.40 8.75
N5 | Water Quality Risk? 8.76 9.17 8.16 11.76 8.03
N6 | Wildfires? 8.49 9.31 8.06 8.40 8.06
Dam Infrastructure Risks
12 | (Division of Safety of 7.95 7.90 6.84 8.96 8.42
Dams restrictions)
N8 | Flooding
Local Desalination Supply
R1 .
Risks
P1 | Population Growth
R4 | Aging Workforce/Staffing
N9 | Sea Level Rise?
Sustainable Groundwater
R2 Management Act Impact
on Future Groundwater
Management?
Notes:

(1) Risks scoring in this table represent perception of future risk uncertainties to determine the scenarios required to evaluate
the system performance. The impact to the system of some of these drivers will be evaluated and the results could be low
impact even if the risk is rated as high.

(2) Includes risks associated with climate change among other factors.
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Figure 3-3 Water Authority Survey Responses of Driving Forces Affecting Resilience of Regional Water

System: Ranking of Drivers by Importance and Uncertainty

The highest-ranking risk drivers informed the development of the “Scenarios” narratives considered in this
Master Plan. These Scenarios represent the Water Authority’s current system configuration and
operational strategies, plus member agency’s existing and planned local water supply projects reported in
the UWMP and were evaluated to understand how the current system may react to varying conditions of
the selected risk drivers.

The Scenarios are split into “long-term planning” and “abrupt disruption” categories (Figure 3-4) and are
summarized qualitatively in Table 3-2 and Table 3-3, respectively. The development of the future supply
and demand assumptions for each scenario are described in Section 5.1.
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Figure 3-4 2023 Master Scenarios Used For Baseline System Performance Evaluation

Note: Scenario 3 includes hydroclimate variability affecting the local and imported water supplies as well as outdoor demand.
More details are included in Subsection 5.1.3.

The Long-Term Planning Scenarios span the range in uncertainty anticipated in future supply and demand
conditions, starting with Scenario 1A, which represents these conditions as projected in the 2020 UWMP.
Minor updates to a few member agencies’ verifiable local water supplies were incorporated into

Scenario 1B to serve as the starting point from which all other scenarios branch off. Scenario 1B is also
referred to as “Reference Trend.”

Scenarios 2A and 2B capture the range in uncertainty in water supply demands on the Water Authority;
Scenario 2A increases reliance on the Water Authority from Scenario 1B by assuming member agencies
are delayed in developing new local supply projects, while Scenario 2B reduces reliance by assuming
member agencies develop new local water supplies according to the planned timeline listed in the 2020
UWMP (projects identified as “planned” in the 2020 UWMP) in addition to the local supplies assumed in
the Scenario 1B (projects identified as “verified” in the 2020 UWMP).

Climate changes and its impact to demand and supply are considered incrementally via Scenarios 3A and
3B. Scenario 3A only considers climate change and its impact to demand, and Scenario 3B incorporates
climate change and its impact to supply in addition to demand.

Scenario 4 addresses the potential for reduction in demands due to conservation efforts to reduce indoor
and outdoor water use to targets recently adopted by the state legislature.

The final Long-Term Planning Scenario, Scenario 6, considers member agencies transitioning from local
treatment of Water Authority untreated water supply to the purchase of treated water supply from the
Water Authority to incorporate uncertainty in the type of demand on the Water Authority.

As discussed previously, the survey indicated system resiliency as a priority for evaluation and thus the
need to consider short-term, abrupt disruptions to operations in the scenario analysis. Scenarios 5A and
5B consider risks related to seismic events and wildfires, respectively, under Scenario 1B’s supply and
demand conditions (used as reference trends). Scenario 7 considers interruptions in local potable reuse
supplies that would increase reliance on Water Authority supplies for a short period of time. Scenario 7
also applies baseline supply and demand conditions.
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Table 3-2

Master Plan Scenarios Addressing Long-Term Planning

Water Authority’s Water Supply

Operational

Scenario Narrative Assumptions Water Authority’s Demand Assumptions | Assumptions
A According to UWMP

Future water supply, demand, According to UWMP with documented
Scenario 1: and operations as represented Historical observed hydroclimate, updates from member agencies: Current
Reference by UWMP assumptions, local, and imported supply according | member agencies Verifiable local water operations
Trends B incIuding "verifiable" local to UWMP supply project implementation schedules

supplies. and known member agencies demand

shifts (reported by member agencies).
. . Member nci r I n
Member agencies are delayed in . embe agev cies are delayed o .
. implementation of local supply projects.

i developing new local supply Base future project implementation Current
Scenario 2: A projects. Continued higher Same as Scenario 1B . ProJ P , .
Member reliance on Water Authority timing and buildout assumptions on operations
Agencies ) ; . historical project development statistics

9 supplies for planning period. - .
Local Supply for existing local supply projects.
Development ) Same as Scenario 1B plus additional
Member agencies develop . . Current
B . . Same as Scenario 1B member agencies Planned Local Water .
additional local supplies. S . operations
Supply project implementations.
Increases in outdoor Municipal &

. Warming continues to increase Industrial, Agriculture, and evaporative

Scenario 3: . . . .
Climate outdoor evaporative demands, water demands associated with climate

but imported supplies are largely . change. Outdoor demand assumptions Current
Change and A . Same as Scenario 1B . .
Hvdroclimate buffered from climate changes based on UWMP/Basin Plan operations
VZriabiIit and are represented by historical Evapotranspiration analysis. Indoor use

y hydrological variability. consistent with Scenario 1B
assumptions.
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Scenario

Narrative

Water Authority’s Water Supply
Assumptions

Water Authority’s Demand Assumptions

Operational
Assumptions

Sustained, multi-year to decadal

Multi-year to decadal drought in
Southwest with climate change
signal; hydrology impacts surface
water-supplies resulting in MWD
allocation reduction (based on

drought in the Southwest affects | contractual rights and current . Current
B . . Same as Scenario 3A .
local and imported surface water | Colorado River agreements). Local operations
supplies. supply impact using the hot-dry
scenario from the US Bureau of
Reclamation’s San Diego Watershed
Basin Study (Basin Study) (USBR
2016)
Increased regional water use efficiency
results in reduced demands. Based on
Indoor and Outdoor targets in
accordance with California Department
Future water demands e
of Water Resources (DWR) and California
. demonstrate accelerated
Scenario 4: reductions in residential water State Water Resources Control Board Current
Expanding Water Use ) Same as Scenario 1B (SWRCB) recommendation to California :
- use. Little rebound from recent . operations
Efficiency - Legislature, some agency demand
drought water use conditions are .
roiected post-droudht projections are forecasted to be more
prol P gnt. than 100% of the gallons per capita day
(GPCD) target. Reduce those demands
down to 100% of GPCD target for those
agencies.
Scenario 6: Some member agencies Assume some member agencies’ water Change in
Shifting long-term transition from independent treatment plants (WTPs) are reduced or operations to
treated/untreated water treatment to purchase of Same as Scenario 1B taken off-line, resulting in some member | accommodate
demands on Water treated water from the Water agencies shifting Water Authority type of
Authority Authority. deliveries from untreated to treated. demand
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Table 3-3 Master Plan Scenarios Addressing Abrupt Disruptions
Water Supply
Scenario Narrative Assumptions Demand Assumptions Operational Assumptions
Acute failures of vulnerable
Water Authority critical
pipelines from a major
iir::?;;k:e(gﬂazg?f I_arger Affected pipelines and Twin Oaks Water Treatment
Silver Strand faui,t M7 4 or Plant diversion weir structure are out of service, but
A larger on the Elsinore Fault, | Same as Scenario 1B Same as Scenario 1B OtherW.IS? malntalnlng.current opergtlons. The Water
or M7.9 or laraer on the Authority’s ESP operational strategies are focused
Scenario San Aﬁdreas ?ault) Severity on imported supply disruptions and are different for
5: Abrupt leads to reduced delivery the purposes of this scenario.
Disruption and treatment capability
(weeks to months) while
repairs are conducted.
Large-scale wildfires in
local watersheds lead to Assume local surface water is degraded such that
B temporary degradation of Same as Scenario 1B Same as Scenario 1B releases from impacted reservoirs are out of service
water quality because of for up to 6 months.
post-fire runoff.
Increased demands
commensurate with
reduction in local
supply. Local supply
projects considered:
Scenario 7: Local projects roll on/off City of San Diego Pure

Reliance on Water
Authority for Local
Supply
Interruptions

Water Authority to
supplement planned and
unplanned local supply
interruptions.

Same as Scenario 1B

Water, East County
Advanced Water
Purification, and City of
Oceanside’s potable
reuse project. Duration
of outage is 6 months
during peak demand
season from May
through December.

Current operations
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Figure 3-5 provides a high-level overview of the changes in water supply, demand, and operational
assumptions across the suite of scenarios considered in this Master Plan and described in Table 3-2 and
Table 3-3. The Water Supply, Water Demand, and Operations columns correspond to changes from
Scenario 1A to the Water Authority’s supply, demand, and operations conditions under the different
scenarios, i.e., is it the same, less, more, or different from Scenario 1A.

The Long-Range Planning Scenarios, shown in green, indicate the greatest uncertainty is in local member
agencies’ supply and demand trajectories and, consequently, on the Water Authority’'s demand. Uncertainty
in the Water Authority’s supply source availability directly related to the risk drivers is only anticipated to
change due to impacts from climate change. The uncertainty related to interannual climate and hydrologic
variability is accounted for in the supply assumptions across all scenarios, discussed further in Section 5.1.

As these scenarios do not yet incorporate assumptions around new operation optimization and project
options to be evaluated, the operational assumptions are generally the same across all scenarios except in
the Abrupt Disruption Scenarios shown in blue and operational adjustments that would be required for
shifting of long-term treated/untreated demands on the Water Authority.

Scenario Water Water Operations
Supply Demand
A: 2020 UWMP — — —
Scen 1: Reference Trends
B: Update Local Supplies ] — —
Scen 2: Member Agency Local Supply A: Delayed = + =
Development B: Additional = - =
Scen 3: Climate Change & Hydroclimate A: Demand = + =
Variability B: Demand + Supply - + =
Scen 4: Expanding Water Use Efficiency = - -
Scen 6: Shifting long-term treated/untreated demands on WA —
A: Seismic — —
Scenario 5: Abrupt Disruption
B: Wildfire
Scenario 7: Reliance on WA for Local Supply Interruptions — + =
WA System Compared to 2020 UWMP: = less 4 more = equal different
WA = Water Authority
Figure 3-5 Overview of Range in Scenario Supply, Demand, and Operational Assumptions
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4.0 Water Authority System Model

The scenarios defined in Section 3.0 represent the plausible futures to be evaluated using the Water
Authority’s system-wide operational model, CWASim. The CWASim model serves as a tool that bridges
the gap between a system hydraulic model and the Water Authority’s need for a flexible planning tool to
evaluate system operations through the planning horizon. The model provides sufficient resolution to
represent the Water Authority’s water supply, storage and treatment resources, and delivery system;
enables the ability to account for variability in supply and demand; and provides a means to evaluate
system performance across the scenarios. CWASIim was designed to allow for improved understanding
of the system responses to changes in supply, demand, and operations conditions to explore system
response to new facility and operational options. The model was developed within a generalized system
dynamics modeling platform called Goldsim during the 2013 Master Plan and has been updated to
incorporate recent changes in operations and infrastructure.

4.1 System Representation and Baseline Configuration

Figure 4-1 depicts the model representation of the regional supply system. The model includes logic to
deliver available supplies to meet demands constrained by key conveyance, treatment, and storage
capacities to confirm the reliability and resiliency of the existing system and evaluate new facility and
operational options. It includes 27 delivery locations, 12 WTP, and 20 surface reservoirs.
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4.2 Water Supplies and Priorities

Water Supply Simulation in CWASiIm is also described in the Existing and Future Water Supply TM. Figure
4-2 summarizes the supply sources available to meet demands during CWASim model simulations.
Member agencies’ local supplies that are generally not conveyed through the regional aqueduct system
are input as static values. Potable reuse and surface water supplies stored in local reservoirs are
dynamically simulated using estimates of natural runoff and operational rule curves that dictate filling
operations of imported supplies and releasing of supplies to meet demands. Available imported supplies
from MWD and the occurrence of MWD allocations are dynamically simulated based on data from the
2020 MWD Integrated Resource Plan, the State Water Project Final Delivery Capability Report (DWR,
2021), and the Colorado River Simulation System (CRSS) to quantify projected State Water Project and
Colorado River Basin (CRB) supplies available to MWD. Available Quantitative Settlement Agreement
(QSA) and Carlsbad desalination supplies are assumed to be static annual values throughout the planning
horizon, but the monthly and daily deliveries are dynamically simulated. The MWD and Colorado River
Quantification Settlement Agreement (QSA) supplies are reported as Water Authority imported supplies.
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Figure 4-2 Available Supplies Simulated in CWASiIim
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The CWASiIim model assumes that all of the member agencies have treated water demands, and that
treated water can be produced in different ways using different sources. The model considers that
member agencies’ treated water demands can be fulfilled by the following different treated water sources
(in order of priority):

Source 1 — Stored Water Treated at Local WTPs: Stored surface water delivered to member
agencies’ WTPs where the water is treated, then distributed. Locally stored water can be from
member agencies’ reservoirs/lakes filled with local runoff (surface water) or with imported
untreated water stored within the reservoirs. Stored water can also come from San Vicente
Reservoir Water Authority’s operational storage. San Vicente stored MWD supplies are not
included in this priority delivery as it is only stored in the carryover pool which is the last priority
source (Source 6 below). It is important to note that supplies are not released from the Water
Authority’s San Vicente Reservoir account if there is an unmet QSA schedule which is delivered
as part of Sources 2 and 4 below:

Source 2 — Imported Water: Untreated Water Treated at Local WTPs or stored at
reservoirs/lakes: QSA and/or MWD untreated water delivered to agency's WTP where the water is
treated then distributed. All imported water is accounted first towards the QSA schedule, then any
additional deliveries above the schedule is accounted as MWD supply. This source can also be
used to fill the member agencies’ reservoirs to then be used as Source 1.

Source 3 — Carlsbad Desalination Plant

Source 4 — MWD Untreated Water Treated at Twin Oaks Valley (TOV) WTP: MWD untreated
water delivered to the Water Authority’s TOV WTP, then delivered to selected member agencies
as treated water.

Source 5 — California Aqueduct/Colorado Aqueduct Water Treated at the Skinner WTP (MWD
Treated Water): MWD untreated water treated at MWD's Skinner WTP and delivered as MWD
treated to the Water Authority.

Source 6 — San Vicente Water Authority Treated at Local WTPs: Stored water delivered to
member agencies’ WTPs where the water is treated then distributed by the member agencies’
systems.

The CWASIim model post-processes the MWD deliveries on a daily step to compute the cumulative QSA
deliveries, stored QSA, remaining QSA and MWD deliveries above the monthly agreement amount. Refer
to Section 0 for more details on QSA accounting. It is important to note that not all sources are available
to all member agencies. The six available water sources and the availability for each member agency are
described in the matrix included in Attachment D-1. The model assumes that an overall preference exists
for some sources over others.

4.3 Variability in Supply and Demand

Incorporation of Climate Change and Hydroclimate Variability in the scenario modeling was discussed in
the Existing and Future Water Supply TM and additional description is provided here. The sequence of
future wet and dry periods and the timing of weather-related peak demands are forecast based on
historical weather and hydrology information collected over the past 72 years. Annual hydrologic year
type sequencing is available in the CWASim model back to 1888, but the period of 1950 through 2021
was selected for the 2024 Master Plan effort to capture recent historic conditions. The hydrological
variability for the selected period (1950-2021) can be observed on Figure 4-3, the annual runoff volume in
the Water Authority’s service area, which is directly correlated to precipitation, is represented by the bars
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in the plot. The historical information is used to suggest patterns for sequences of future weather and
hydrology over the 20-year planning horizon. The annual, monthly, and daily variability that existed in the
historical records was assumed to be a reliable representation of possible future conditions, and distinct
traces of supply and demand, which are directly and indirectly influenced by hydrology, were developed.
Under scenarios that considered climate change impacts on water demand, the annual demands were
adjusted by the climate change factors described in Subsection 5.1.3, and the daily and monthly patterns
were kept consistent. The result of this process is 72 traces of possible outcomes for each scenario and
system configuration included in the CWASIim model; i.e., each historical period between 1950 and 2021
corresponds to a single trace. While the approach adds additional complexity to the analysis, the
uncertainty in hydrology and climate are well represented, and the resulting portrayal of system reliability
is significantly improved.

Total Reservoir Annual Runoff Volume in Water Authority's Service Area
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Figure 4-3 Selected Hydrology Period in CWASim: 1950-2022
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5.0 System Performance Assessment Methodology

An analytical framework was implemented that balanced the capability for evaluating numerous future
scenarios while providing sufficient model resolution to represent the Water Authority’s resources. The
main components of the framework are: (1) a method to account for variability in supply and demand as
outlined by the scenario assumptions in Section 5.1; (2) the simulation of those scenarios using the
Water Authority’s CWASIim model as described in Section 4.0; and (3) specific performance metrics to
evaluate how the system performs across all scenarios discussed in Section 0.

5.1 Scenario Assumptions

Scenarios that capture the range of future uncertainty in member agency demands and local supply
availability and the Water Authority’s operational vulnerabilities, such as abrupt disruptions due to natural
disasters, were developed to provide an analytical framework for evaluating the baseline system
performance under the Baseline Scenario conditions. This section describes the demand, supply, and
operational assumptions developed for the 2024 Master Plan’s Scenarios presented previously in Section
3.0. These assumptions were then applied in the CWASim model, a dynamic simulation model that
represents the Water Authority’s conveyance, treatment, and storage system as described in Section 4.0.
Each scenario is described in further detail in this section along with the assumptions developed for each
one. These descriptions are followed by a summary comparing the resulting projected water resource mix
and demand on the Water Authority anticipated under each of the 2024 Master Plan scenarios.

5.1.1 Scenarios 1A and 1B: Reference Trends

Scenario 1A demand assumptions correspond to the Baseline Projected Demands described in the
Existing and Future Water System Demands TM and essentially reflect the 2020 UWMP estimate of
demographic projections, growth patterns, local supply development, and level of water conservation. The
Water Authority’s diverse supply mix is largely achieved with reliable supplies from the QSA, MWD
supplies, local supply programs, and the Carlsbad Desalination Plant. Conservation programs continue to
reduce demand up to the Senate Bill (SB) X7-7 target of 167 GPCD, but no further reductions are
considered. As mentioned previously, the MWD future supply assumptions for the State Water Project
and CRB sources are based on the projection scenarios from the 2020 MWD Integrated Resource Plan
(MWD 2022), the State Water Project Final Delivery Capability Report (DWR 2021), and the CRSS to
quantify projected available supplies under historical hydrologic conditions (no climate change impact)
from the State Water Project and CRB. For these Scenarios, the projected State Water Project and CRB
supplies available to MWD are assumed based on historic hydrology as follows:

SWP: 1984-2015 sequence from Future Conditions (DWR, 2021).

CRB: Average of estimated Met deliveries for each trace from CRSS (662,021 acre-foot [AF]). Met
deliveries are estimated by subtracting from the 2023 Diversion Scheduling with Historic Interim
Guidelines (854,377 AF) the expected annual supply reduction of each trace.

The Water Authority demand on MWD supplies in normal and single dry years are assumed to be reliable
based on supply and demand assessments presented in the aforementioned planning studies. During
multiple dry years, however, a potential for MWD limits deliveries to member agencies through a system
of prescribed contractual allocations based on preferential rights, with the Water Authority’s current (June
2020) preferential right equal to 25.8 percent (UWMP 2020) of the total available MWD annual supply. As
described in the previous section, the CWASim model dynamically calculates the annual MWD supply
available to the Water.
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Local recycling and groundwater projects would continue to be developed, but at a modest (“verifiable”)
pace, and the City of San Diego’s and Oceanside’s Pure Water potable reuse projects are assumed to
commence in 2025, along with the East County Advanced Water Purification (AWP) project, which was
assumed to commence in 2027. Carlsbad Seawater Desalination Plant and San Luis Rey water transfers
will continue to deliver at the same rate through the planning horizon.

Scenario 1B includes the same assumptions as Scenario 1A and incorporates updates to a few member
agencies’ local verifiable supply projections since the 2020 UWMP was published. These include small
increases to Rincon del Diablo MWD’s and Valley Center MWD's recycled water supply projections;
increasing the City of San Diego’s Pure Water supply from 15 to 30 million gallons per day (MGD) in 2025;
and shifting the East County AWP commencement date from December 2025 to July 2027.

5.1.2 Scenarios 2A and 2B: Member Agencies Local Supply Development

Scenarios 2A and 2B branch off from Scenarios 1A and 1B by estimating plausible ranges in member
agencies’ local supply development, with reduced development increasing demands on the Water
Authority and expanded development reducing demands. Scenario 2A branches off from Scenario 1A by
assuming an increased reliance on the Water Authority because of delays in the development of new
verifiable supplies: groundwater, recycle, and potable reuse. No changes were assumed to production of
existing local or regional supplies, such as desalination. Member agencies’ local supply volumes
associated with new project developments were reduced by a factor representing the historical percent of
new local supply projects actually developed versus initially planned. This factor was calculated by Water
Authority staff for each UWMP 5-year planning increment based on historical data that assessed how
much of each new verifiable supply reported in past UWMPs were in fact developed. The assumed
percent of supply that will be developed as planned ranged from 71 percent in 2025, 67 percent in 2030,
62 percent in 2035, to 56 percent in 2040 and 2045. These factors were applied to future groundwater
and recycle projected supplies to represent the delayed in the new local supplies’ development. For the
planned East County AWP and Pure Water San Diego potable reuse projects, a 56 percent reduction
across years was assumed. These reductions in terms of local supply volume by member agency is
provided in Table 5-1. This local supply development delay scenario represented an increase in demand
on the Water Authority of approximately 50 thousand acre-feet (TAF) per year on average across the
planning horizon.

Table 5-1 Scenario 2A - Decrease in New Verifiable Local Supply Volumes from 2020 Urban Water
Management Plan Projections

Member Agency

Carlsbad Municipal Water District 132 150 173 200 200
(WD)

Del Mar, City of 7 17 19 22 22
Escondido, City of 189 462 532 616 616
Fallbrook Public Utility District 1,022 1,182 1,377 1,635 1,650
Helix WD 4,974 4,974 4,974 4,974 4,974
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Member Agency

Lakeside WD - 66 76 88 88
Oceanside, City of 974 2,237 3,329 3,854 3,854
Olivenhain Municipal WD 61 111 134 164 166
Otay WD 116 297 380 484 528
Padre Dam Municipal WD 2,371 2,389 2,412 2,439 2,439

Poway, City of - - - - -

Rainbow Municipal WD

Ramona Municipal WD 29 33 38 44 44
Rincon del Diablo Municipal WD 44 50 57 66 66
San Diego, City of 10,148 19,658 53,028 53,181 53,181

San Dieguito WD - - - - -

Santa Fe Irrigation District (ID) - - - - -

Sweetwater Authority - - - - -

Vallecitos WD - - - - -

Valley Center Municipal WD 25 31 36 41 41

Vista ID - - - - -

Yuima Municipal WD - - - - -

Total 20,047 32,241 66,467 67,656 67,702

Scenario 2B branches off from Scenario 1B by assuming reduced reliance on the Water Authority due to
development of the additional planned supplies reported in the 2020 UWMP, in addition to the verifiable
supplies. These are provided in Table 5-2 and include groundwater supplies for Olivenhain Municipal WD
and Otay WD and recycled supplies for the City of Escondido. The additional planned supplies reported in
the 2020 UWMP would reduce net demands on the Water Authority by approximately 7 TAF per year on
average across the planning horizon.
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Table 5-2 Scenario 2B - Additional Planned Local Supplies from the 2020 Urban Water Management Plan
Member Agency 2025 2030 2035 ‘ 2040 2045
Escondido, City of 3,400 3,400 6,800 6,800 6,800
Olivenhain Municipal WD 1,120 1,120 1,120 1,120 1,120
Otay WD 0 0 500 500 500
Total 4,520 4,520 8,420 8,420 8,420

5.1.3 Scenarios 3A and 3B: Climate Change and Hydroclimate Variability

Scenarios 3A and 3B branch off from Scenario 1B by incorporating climate change impact scenarios that
were developed during the Basin Study (USBR 2016). Scenario 3A evaluates climate change impacts to
demand only, while Scenario 3B evaluates the impact to demand and surface supplies, local and
imported.

The Basin Study explored several potential future climate scenarios. These scenarios were developed
based on Coupled Model Intercomparison Project Phase 5 climate model projections used in the Fifth
Intergovernmental Panel on Climate Change Assessment. The climate model projections were
downscaled for two emission scenarios, the Representative Concentration Pathways (RCP) 4.5 and

RCP 8.5. By comparing data for the 2020s and 2050s against a 1990s reference historical period, climate
change adjustment factors based on temperature and precipitation were derived. The 2050 Hot-Dry
scenario was applied in this Master Plan to capture the highest bookend scenario. This scenario applied
the 90th percentile in temperature change and 10th percentile in precipitation change.

The 2050 Hot-Dry temperature and precipitation projections were then applied in a demand and
hydrologic model to determine factors correlating climate changes with water supply and demand
changes, which were then applied to outdoor demands and local surface runoff supplies in the CWASiIim
model. Scenario 3A applies only the change factors to demands, while Scenario 3B applies the change
factors to both demands and supplies. These climate change impacts are estimated to increase net
demands on the Water Authority by approximately 18 TAF per year over the planning horizon in
Scenario 3A and by an additional 2 TAF (20 TAF in total) in Scenario 3B.

Climate change scenario data for MWD’s State Water Project and Colorado River supplies also
incorporate climate change projections in this scenario to reflect impacts to MWD’s supply availability to
the Water Authority. The MWD's future supplies assumptions under climate change conditions were
developed based on the 2020 MWD Integrated Resource Plan, the State Water Project Final Delivery
Capability Report (DWR, 2021) and the CRSS's projections. For this 2024 Master Plan, two water supply
projections were developed: Historic Hydrology (baseline) and Extreme Climate Change Impact. The
Scenario 3A assumes the baseline historic hydrology projections for the MWD's. Scenario 3B assumes
the extreme climate change impact projections for the MWD’s supplies as follows:

SWP: 1984-2015 sequence from Future Conditions (DWR, 2021). The minimum annual supply
available to MWD over the period is approximately 45,000 AF (extreme dry year with low State
Water Project allocation).
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Colorado River Extreme Climate: Reclamation’s 1988-2019 stress test hydrology including 30
individual traces simulated with CRSS model (Reclamation, 2023). The minimum annual supply
for MWD over this hydrologic period is approximately 550,000 AF (extreme dry year).

5.1.4 Scenario 4: Expanding Water Use Efficiency

Scenario 4 diverges from Scenario 1B by assuming reduced reliance on the Water Authority due to
increases in WUE recently mandated through State legislation. SB 1157, passed in 2022, set residential
indoor water use standards based on recommendations developed by the California DWR and State
Water Resources Control Board (State Water Board). The adopted indoor standards have a phased
implementation schedule as follows: 55 gallons per capita per day (GPCD) by 2020, 47 GPCD by 2025,
and 42 GPCD by 2030. For the purposes of the 2024 Master Plan analysis, the following assumptions
were made for the development of the Scenario 4:

The residential indoor GPCD target threshold assumptions were determined to be 55 GPCD by
2023 and 42 GPCD by 2030.

The residential outdoor GPCD water use target threshold assumptions were determined based on
DWR recommended Outdoor Residential Water Use Efficiency Standards of 0.8 for 2023, and 0.63
for 2030 and beyond.

Each member agencies’ total GPCD projections (indoor plus outdoor for all customer classes) are
calculated (SDCWA, 2023) based on the 2020 annual water use and population provided in the 2020
UWMP (SDCWA 2021). These GPCD estimates are then compared to the total (indoor plus outdoor)
aforementioned GPCD target thresholds. The estimated 2020 total residential GPCD (R-GPCD) (indoor
plus outdoor) and target 2023 and 2030 thresholds for member agencies are presented in Attachment D-
2.

The required additional annual conservation volumes to meet the target GPCD for those member
agencies projected to be above the target was estimated. The rate that the member agencies estimated
total GPCD was higher than the required total WUE. GPCD target threshold was then converted into an
annual volume and applied as an additional conservation volume in the CWASim model. The additional
conservation volumes resulted in a reduction of gross demands by approximately 6 TAF per year on
average across the planning horizon (refer to Attachment D-2).

5.1.5 Scenario 6: Shifting Long-Term Treated/Untreated Demands on Water Authority

Scenario 6 applies the same baseline supply and demand conditions described in Scenario 1B but
explores some member agencies transitioning from independent water treatment to purchase of treated
water from the Water Authority. The assumptions applied in the CWASIim scenario analysis were
developed in collaboration with City of Oceanside, which operates the Weese WTP; San Dieguito Water
District and Santa Fe ID, which operate the Badger WTP; City of Escondido, which operates the Escondido
WTP and that also serves Vista ID; and City of Poway, which operates the Poway WTP. In this Baseline
Scenario, the assumption explored was that these member agencies would transition away from their
WTPs beginning in 2025 for the entire planning horizon, except for the City of Escondido, which would
only reduce its local WTP deliveries by 25 percent of its maximum treated water demand, while Vista ID
would fully shift their deliveries away from this WTP. One additional operational adjustment applied in this
scenario was to connect the City of Escondido to the Water Authority’s treated water system on the first
aqueduct.
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5.1.6 Scenarios 5A and 5B: Abrupt Disruption

Scenarios 5A and 5B evaluate abrupt disruptions to the regional water supply systems. These scenarios
apply the same baseline supply and demand conditions described in Scenario 1B, with a randomized
occurrence of a major earthquake event (Scenario 5A) or large-scale wildfires in local watersheds
(Scenario 5B).

Impacts of the seismic event include temporary outages at facilities that were simulated in CWASim. The
location of these outages, shown on Figure 5-1, and the duration of the outages were determined based
on information evaluated as part of the Water Authority’s Pipeline Seismic Vulnerability Assessment and
Repair Time Estimates (InfraTerra 2022) and System Seismic Vulnerability Assessment (Kleinfelder
2018). These reports indicate a major earthquake along the faults noted in Table 5-3 have a “very high” or
“high” risk of causing acute failures of aqueduct facilities at the critical locations indicated on Figure 5-1.
These reports also indicate a seismic event would lead to reduced delivery and treatment capability at
these locations for weeks to months under current infrastructure configurations as widespread repairs
are conducted. The CWASIim model determines the earthquake date via a stochastic probability pattern
so the event randomly occurs on any given day throughout the entire simulation period. The occurrence
date is different for each realization of the probabilistic simulation, which is helpful to capture the
impacts of a seismic event at any point in time of the planning horizon. A repair duration time was
assumed to be 67 days for all outages, corresponding to the most conservative repair time estimate
provided by the study, which assumed resource limitations capped at five construction crews per shift to
complete systemwide repairs (InfraTerra, 2022).

Table 5-3 High-Risk Watershed Burn Probability and Burned Area
Burn Probability Burned Area
Watershed (percent) (acres) Impacted Reservoir(s)
Lower Santa Ysabel Creek 25 64.7 Ramona (not included in CWASim)
Middle San Luis Rey River 31 88.3 Henshaw
San Vicente Creek 26 79.3 San Vicente
Upper San Diego River 31 97.3 El Capitan
Upper Santa Ysabel Creek 28 37.2 Sutherland
Upper Cottonwood Creek 30 433 Morena, Barret

BLACK & VEATCH + JACOBS | System Performance Assessment Methodology D 5-6



2024 Master Plan | Appendix D: Baseline System Performance Evaluation

© | Met’s TV-1
pipelines

San Luis Rey P3, P4, P5 )

Bonsall

Pauma Valley

Moosa Canyon P3, P4, P5

Valley
Center

Oceanside Vista
TOV Diversion Crossover
catsba\Neir Structure Pipeline

® Failure during seismic e nt

® Regular operation is still pchf\srbleafraéeigmic event
\

P = pipeline; TV = Temecula Valley

Figure 5-1 Scenario 5A: Seismic Scenario Impact Locations

Scenario 5B applies a randomized occurrence of a wildfire event in high-risk watershed locations, leading
to temporary loss of local surface supplies in these watersheds because of poor water quality. High-risk
watersheds in the greater San Diego region are determined according to burn probability and projected
area burned for all reservoir watersheds as estimated by researchers at the University of Merced
(Thomas et al. 2018). These burn probabilities and areas are derived using a statistical model based on
historical data of climate, vegetation, population density, and fire history coupled with regionally
downscaled Localized Constructed Analogs climate projections. The modeled data is available on Cal-
Adapt’s website (https://cal-adapt.org/data/download/). The data incorporates climate change
projections from four global circulation models (GCMs) (CanESM2, CNRM-CM5, HadGEM2, and MIROCS5),
two greenhouse gas emissions scenarios (RCPs: 4.5 (low) and 8.5 (high)), and three population growth
conditions (high, low, and business as usual [that is, central]). For this scenario considered in the 2024
Master Plan, the RCP 8.5 and high population growth condition scenarios were considered, and the
average across the four GCMs were applied.

High-risk watersheds relevant to the 2024 Master Plan scenario include only watersheds that encompass
one or more drinking water reservoirs connected to the regional supply system that could be impacted by
wildfire. Table 5-3 shows the high risk watersheds considered in this scenario analysis. Watersheds are
broadly characterized as “high-risk” if their burn probability was determined to be 25 percent or higher.
The year of the wildfire event occurrence is randomly selected applying a stochastic pattern in the
CWASim model for each reservoir. The model then assumes supplies from that reservoir cannot be
delivered between April and October of that year, resulting in a 7-month outage of their water supply
resources.

D 5-7


https://cal-adapt.org/data/download/

2024 Master Plan | Appendix D: Baseline System Performance Evaluation

5.1.7 Scenario 7: Reliance on Water Authority for Local Supply Interruptions

Scenario 7 applies the same baseline supply and demand conditions described in Scenario 1B but
explores the possibility of local potable reuse projects having unplanned interruptions, causing their
demands to roll on/off the Water Authority’s system. These include the City of San Diego and City of
Oceanside's Pure Water and the East County AWP programs. The CWASim model randomly selects a year
these programs may be interrupted from the planning horizon individually, then assumes they are fully
off-line from May through November of that year to capture any risks that may occur during the highest
demand season.

5.1.8 Long-Range Planning Scenario Comparison

A comparison of the net demands on the Water Authority for the Long-Range Planning Scenarios,
Scenarios 1 through 4 and 6, are shown on Figure 5-2. Figure 5-2 represents the cone of uncertainty
explored in the 2024 Master Plan to evaluate future infrastructure needs. The net demand shown for
Scenario 1B is applied for the Abrupt Disruption Scenarios and Scenario 6.

As shown on Figure 5-2, a considerable range of forecasted Water Authority demands considered in
evaluating future infrastructure needs, including the influence of local supply development and
conservation on Water Authority demand. By 2025, typical annual demand evaluated in the scenarios
range from 383 to 405 TAF per year. These are expected to drop significantly across all scenarios with
the initiation of the City of San Diego’s Pure Water and East County’s AWP programs by 2035, ranging
from 319 to 373 TAF per year. At the end of the planning horizon, demands are projected to steadily
increase again, resulting in a range from 350 to 404 TAF per year by 2045. Figure 5-3 takes into account
the varying hydrology to show the entire range of demands considered.
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5.2 Performance Metrics

Performance measures are important for evaluating system reliability and resiliency and to facilitate the
comparison of different strategies to improve future reliability. Collectively referred to as system
performance metrics, these measures, which span five categories, as shown on Figure 5-4, are available
within the CWASIim model outputs to compare system response across scenarios. The reliability and
resiliency of the Water Authority System was assessed for the baseline system according to these
performance metrics for each of the Scenarios, and the results of these analyses served as the basis for
identifying future risks and infrastructure improvements or operational strategies to mitigate these risks.
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Delivery Reliability Confirm 100% Reliability
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Water Quality Indicator Flag potential water qtfallty challenges
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Figure 5-4 Performance Metrics Considered in the Master Plan Baseline System Evaluation
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Two performance metrics shown on Figure 5-4 are new from the 2013 Master Plan, including the QSA
Supply Utilization and the Water Quality Flag. These are recent challenges because of the lower demand
conditions the system is experiencing today, and they were determined to be a top priority for monitoring,
managing, and mitigating in the 2024 Master Plan.

The approach taken to measure system reliability and resiliency included quantifying system capabilities
based on historical operations and establishing maximum exceedance levels that simultaneously stretch
infrastructure utilization while maintaining a prudent and safe operating margin. The delivery reliability
and conveyance utilization metrics were included in this Master Plan assessment similarly to the
performance evaluation conducted in the 2013 Master Plan, as these metrics relate to the core Water
Authority operational goals of delivering reliable and resilient water supplies to each and every member
agency. Two new criteria were added to the 2013 metrics, QSA Supply Utilization and Water Quality, as
goals related to full utilization of QSA supplies and the maintenance of imported water quality throughout
the aqueduct system have become more critical due to the lower demand conditions experienced
systemwide over the last decade.

The QSA metric is evaluated in the CWASim model as follows and shown on Figure 5-5 and Figure 5-6:
The QSA accounting balance is performed monthly according to schedule.

QSA supply is accounted for as imported treated and untreated’ water up to the scheduled
volume. Imported supplies greater than the scheduled volume (i.e., if the blue bars on Figure 5-5
were above the red line) are accounted for as MWD sourced supplies.

QSA supply is accounted for providing direct delivery to meet demands OR delivered to San
Vicente to be stored if the monthly QSA schedule is in excess of the monthly demand volume.

Typically, fill to San Vicente's carry-over pool is limited to October through April but QSA can be
filled anytime of the year.

QSA fill water can be stored in either carry-over or operational/seasonal pools.

Fill volumes are constrained to the regional supply system’s conveyance capacities.

1 QSA supplies are technically an untreated supply source, but operationally, both treated and untreated supplies can
be accounted for in terms of meeting the QSA schedule.
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The Water Quality performance metric is coarsely represented in CWASIm because this model does not
include any water quality analyses. Thus, the model was used to serve as a guide for whether the
operational conditions likely leading to nitrification challenges can be expected to continue. Discussions
with the Water Authority’s operational and planning teams indicate nitrification issues in both the first and
second aqueducts north of the Valley Center Pipeline are likely because of a mix of lower demand
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conditions, stagnant pipeline flows, and the water quality of the source of imported supplies.
Relationships between nitrate concentrations, flow, and supply source data were evaluated in the
historically problematic areas of the system to determine a precise water quality indicator for this
performance threshold. However, no explicit relationship was determined between each of these
variables from these datasets, and it was found that a more complex relationship exists than can be
deciphered within the scope for the 2024 Master Plan. Thus, the performance metric in CWASim is not a
highly accurate nitrification indicator but rather a guide for whether the current operational scheme
leading to nitrification issues can be expected to continue over the planning horizon.

The water quality metric was based on observations made by Water Authority Operations staff that when
flows are reversed in Pipeline 4 up to Rainbow and Fallbrook’s connections north of the Valley Center
Pipeline (such as when treated water produced at the Twin Oaks Valley WTP are conveyed northward in
Pipeline 4), stagnation can occur upstream of these connections, leading to some of the increased
nitrification issues being experienced. Thus, the number of days this operational scheme occurs is
monitored in CWASIm to assess whether this scheme is likely to continue at current rates or change
under varying scenario conditions. It should be noted other operational schemes are also exasperating
the nitrification issue in the first aqueduct, but they were not quantified for the purpose of the Master Plan
performance evaluations.

By adding thresholds for the key performance metrics to the process, two benefits can be realized. First, a
perspective is provided in terms of both frequency and magnitude of the risk to the Water Authority
system and operations. Second, tracking the number and persistence of vulnerable events predicted to
occur both with and without implementation of mitigating infrastructure improvements provide a
comparison of the efficacy of these improvements. The performance of the Water Authority’s system, as
measured by these four metrics, may vary considerably depending on the supply and demand scenarios.
The process for establishing thresholds for these decision metrics involved detailed analyses and
discussions with Water Authority operations, engineering, and water resources staff to assure the
performance limits reflected an appropriate risk tolerance. In addition, the thresholds were confirmed
through member agency workshops.

Table 5-4 provides the list of performance thresholds determined through this process. Note, separate
delivery reliability thresholds are determined to be appropriate for the Long-Term Planning Scenarios
(Scenarios 1A through 4 and 6) and the Abrupt Disruption Scenarios (Scenarios 5A, 5B, and 7). The risk
tolerance level for anticipated shortages is expected to be much lower in the Abrupt Disruption Scenarios
because impacts to the supply system in these scenarios may reduce access to the operational tools that
would normally be used to mitigate shortages. Also, the QSA utilization performance threshold is not
evaluated in the Abrupt Disruption Scenarios because abrupt disruptions are not expected to occur
frequently, and challenges measured by this metric in these scenarios would not provide a basis for new
infrastructure development. Lastly, as discussed previously, the water quality metric in the CWASIim
model is coarsely represented and specific performance thresholds could not be developed. Rather, this
metric is evaluated by monitoring significant increases or decreases in the number of days this metric
was flagged across scenarios and over the planning horizon.
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Table 5-4

Decision Metric

Performance Thresholds for Key Metrics

Performance Threshold

Basis for Threshold

Delivery Reliability
(Supply Shortage)

Shortage in Long-Term Planning
Scenarios >15 TAF per year;

Shortage in Abrupt Disruption
Scenarios > 2 TAF per year

Annual shortages less than this threshold
can be mitigated by operational or
management actions and would not provide
a basis for new infrastructure or supply
development.

QSA Utilization

Remaining maximum QSA supply in
Long-Term Planning Scenarios > 20 TAF
per year

Annual maximum remaining QSA volumes
less than this threshold can be mitigated by
operational or management actions such as
accounting for QSA as treated supplies from
MWD and would not provide a basis for new
infrastructure or supply development.

Conveyance Utilization

>95% of conveyance capacity is
reached any day within the simulation
year

Conveyance utilization near 95% is expected
during peak season. If utilization exceeds
threshold durations, the system may not
meet peak demands or refill reservoirs.
Water sales may be reduced.

Water Treatment Plant
Utilization

No threshold utilized

There is no current target threshold for
treatment plant utilization. This metric was
only monitored to understand project
impacts to the Twin Oaks WTP utilization.

Water Quality Flag

No threshold utilized

No threshold was utilized due to insufficient
ability to model the water quality issues.
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6.0 Baseline System Evaluation Results

The reliability and resiliency analysis begins with an evaluation of the system without implementation of
future infrastructure improvements or operational changes, focusing on performance of the Baseline
System configuration. As mentioned earlier, the Baseline System configuration represents the current
physical and operational status of the aqueduct system at the start of 2023, including implementation of
member agencies’ Potable Reuse Programs and other new verifiable local supplies, according to the
currently planned schedule discussed previously. Section 4.1 provides a more specific description of the
Baseline System facilities. This section represents the results of how the Baseline System facility
configuration performed against each of the possible planning scenarios.

Figure 6-1 provides a summary of the performance metric results for the Scenarios and baseline system
configuration. These results are summarized by red, yellow, and green indicators to flag which metric(s)
reveal system vulnerabilities, which performance criteria are infrequently not met, and which are always
met, respectively. Delivery reliability and conveyance utilization are expected to continue to perform well
across all long-range planning scenarios. Some vulnerabilities in delivery reliability under the Abrupt
Disruption Scenarios, Scenario 5A Seismic Event, and Scenario 5B Wildfire Event were observed. QSA
supply utilization shows vulnerability in some scenarios, particularly lower demand scenarios
(Scenarios 2B member agency Additional Planned Local Supply Development and Scenario 4 Expanding
Water Use Efficiency). TOV WTP continues to run less than maximum capacity (annually) across most
scenarios but would be increasingly used under Scenario 6 (Shifting Long-Term Treated/Untreated
Demands on the Water Authority). Lastly, but notably, water quality is expected to continue to be a
significant challenge that should be addressed.

Long-Range Planning Scenarios
Scenario 1B ® ® @
(Baseline)
Scenario 2A o o o o
Scenario 2B [ ] o @
Scenario 3A o ] o @
Scenario 3B [ ] [ ] o ®
Scenario 4 [ ] [ ] o
Scenario 6 ® o o o o
Abrupt Disruption Scenarios
Scenario 5A . NA . .
Scenario 5B . NA . .
Scenario 7 [ ] NA o @
® Performance Criteria Met @® System Vulnerability

Note: Scenario 1A is excluded from the graphic to simplify because the results are effectively the same as Scenario 1B. QSA supply
utilization was displayed here as a summary for the abrupt disruption scenarios because, in an emergency situation, prioritizing
supplies to member agencies was considered much more critical than drawing from QSA supplies.

Figure 6-1 Performance Metrics Results Summary for Scenarios
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6.1 Delivery Reliability

Delivery reliability was measured for the Long-Range Planning Scenarios as the magnitude of annual
supply shortages relative to the 15 TAF threshold determined to be manageable through flexible
aqueduct, storage, and member agency operations. Shortages less than this threshold are not considered
to represent a critical system vulnerability that would require investment in in new infrastructure
improvements. Supply shortages were determined in the CWASim model as the annual summation of
individual member agency daily shortages.

Figure 6-2 shows the statistics of the simulated maximum annual shortages as estimated by CWASIim
across all Long-Range Planning Scenarios (Scenarios 1B through 4 and 6)?, consisting of 50 realizations
over the entire planning horizon through 2045. No Long-Range Planning Baseline Scenario indicates any
annual shortage volumes are expected to exceed the 15 TAF threshold. All scenarios indicate the
Baseline System configuration is expected to be reliable 100 percent of the time across the planning
horizon. Scenario 3B shows the highest projected maximum annual shortages results, indicating that of
all the risk drivers evaluated in these scenarios, the supply system will likely be most sensitive to climate
change impacts to both demand and surface supplies. However, the shortages in these scenarios are
projected to still be well within the manageable threshold over the planning horizon.
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Figure 6-2 Delivery Reliability Performance Metric Results for Long-Range Planning Baseline Scenarios

Figure 6-3 shows the delivery reliability performance metric results for the Abrupt Disruption Scenarios
relative to the 2 TAF manageable threshold. The simulated maximum annual shortages for the seismic
event (Scenario 5A) indicate the Baseline System configuration is vulnerable to this natural hazard
because the resulting shortages were often more than the manageable threshold across all realizations.
The maximum annual shortage projected for Scenario 5A resulted in just over 30 TAF on average across
all 50 realizations during the simulated seismic event, with the highest annual shortage during a single
realization of 60 TAF. The range in shortages during a seismic event depended on hydrologic conditions
and how full local member agency reservoirs were going into the seismic event. These shortages were
projected to be more than 5 TAF each for the Cities of San Diego and Escondido, Otay WD, Vista ID, and
Olivenhain Municipal WD, whose access to untreated and treated supplies are cut off because of the
seismic impacts on Pipeline 5, the Crossover Pipeline, and Pipeline 4. Maximum annual shortages were

2 Scenario 1A is excluded from the graphic to simplify because the results are effectively the same as Scenario 1B.
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also projected to exceed 3 TAF each for Rainbow Municipal WD, City of Oceanside, Valley Center
Municipal WD, and Carlsbad Municipal WD during the seismic event.

Scenarios 5B and 7 (wildfire and reliance on Water Authority for local supply interruptions) annual
maximum shortage projections resulted in less than 1 TAF on average across all 50 realizations and over
the planning horizon.
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Figure 6-3 Delivery Reliability Performance Metric Results for Abrupt Disruption Scenarios

6.2 Quantitative Settlement Agreement Supply Utilization

QSA supply utilization are measured as the ability to use or store the full QSA schedule, as described in
Section 0. Figure 6-4 shows the statistics of the simulated maximum annual remaining QSA as estimated
by CWASIm across all scenarios, 50 realizations, and over the near-term planning horizon through 2034.
Figure 6-5 shows these same results but for the long-term planning horizon between 2035 and 2045.

In both the near- and long-term, the CWASim simulation results indicate remaining QSA is projected on
the order of 5 TAF on average, except under higher demand scenario conditions (that is, Scenarios 2A, 3A,
and 3B) where no remaining QSA is projected and during a seismic event (Scenario 5A) where remaining
QSA would be higher. Remaining QSA ranges up to approximately 20 TAF for realizations that experience
more frequent consecutive years with wet hydrologic conditions that can result in lower demands on the
Water Authority. Scenario 5A shows the highest remaining QSA with up to 20 TAF on average and a
maximum of approximately 46 TAF, indicating challenges in meeting the QSA schedule if the pipelines
that convey this supply source are impacted during a seismic event.
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Figure 6-4 Quantitative Settlement Agreement Utilization Performance Metric Results for the Near-Term
Period (2023 through 2034)
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Figure 6-5 Quantitative Settlement Agreement Utilization Performance Metric Results for the Long-Term
Period (2035 through 2045)

6.3 Conveyance

Conveyance utilization was measured as the frequency that flows in key conveyance facilities (pipelines
and pump stations) reach levels greater than 95 percent of their capacity, as described in Section 0. Low
utilization was also monitored as the frequency that flows in these facilities reach levels less than

30 percent of their capacity. The displayed facilities include the Crossover Pipeline, Ramona Pipeline,
Treated Water Pipelines (Pipelines 1, 2, and 4) at the MWD delivery point, and Pipeline 5 at Rancho
Pefasquitos. It also includes the P2A and San Vicente pump stations.

Figure 6-6 shows the statistics of this metric as estimated by CWASim across all scenarios, average of
50 realizations, and by period over the entire planning horizon through 2045. For all facilities and
scenarios, projected flows only infrequently exceed 95 percent of facility capacity. Projected flows in the
Crossover Pipeline have the highest frequency of exceeding 95 percent capacity, but the average
frequency of exceedance remained below 10 percent of the year on average and simulations indicated
that no impacts to deliveries resulting from capacity constraints occurred in any of the long-range
planning scenarios. On the other hand, the frequency that flows in these facilities falls to less than

30 percent of the facility capacity and is quite frequent for all facilities, particularly in the P2A and San
Vicente pump stations and in the treated pipelines at the MWD delivery point. The results of this metric
are summarized in Table 6-1.
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Figure 6-6 Conveyance Utilization Performance Metric Results for All Scenarios
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Table 6-1 Conveyance Utilization Performance Metric: Frequency Flows Fall Below 30 Percent Capacity (%)
Scenarios Scenarios
Crossover Pipeline Treated Water Pipelines at MWD Connection Point
Period 1A | 1B | 2A | 2B | 3A | 3B 4 | 5A | 5B 6 7 1A 1B 2A 2B | 3A | 3B 4 5A | 5B 6 7
2023 to0 2025 40 | 39 | 40 | 41 | 36 | 34 | 39 | 39 | 39 | 48 39 100 100 | 100 | 100 | 99 | 99 | 100 | 99 | 100 | 97 | 100
2026 to 2030 34 | 33 | 34|36 |31 | 29| 32|33 | 33| 65 33 98 99 97 99 96 | 95 99 98 99 85 98
2031 to 2035 32 | 33 33|39 |30 | 28| 32|33 ]| 33| 64 33 97 97 95 98 93 | 92 98 97 97 80 97
2036 to 2040 30 | 30 | 28 | 38 | 27 | 25 | 30 | 30 | 30 | 61 30 96 96 93 96 91 | 91 97 96 96 75 96
2041 to 2045 29 | 28 | 25 | 37 | 26 | 23 | 29 | 29 | 29 | 60 28 92 92 87 92 85 | 85 92 91 92 69 92
P2A Pump Station San Vicente Pump Station
Period 1A | 1B | 2A | 2B | 3A | 3B 4 | 5A | 5B 6 7 1A 1B 2A 2B | 3A | 3B 4 5A | 5B 6 7
2023 to 2025 76 | 76 | 76 | 75 | 77 | 77 | 75 | 76 | 76 | 75 76 84 83 85 83 86 | 87 83 83 84 83 84
2026 to 2030 78 | 78 | 78 | 77 | 79 | 79 | 77 | 78 | 78 | 75 78 82 80 82 80 82 | 83 79 80 80 80 80
2031 to 2035 78 | 79 | 78 | 77 | 80 | 80 | 78 | 79 | 79 | 76 79 75 74 79 74 77 | 79 73 74 75 74 74
2036 to 2040 79 | 79 | 78 | 77 | 81 | 81 | 77 | 79 | 79 | 76 79 65 65 72 64 69 | 71 64 65 65 64 65
2041 to 2045 79 | 79 | 80 | 77 | 82 | 82 | 78 | 79 | 79 | 77 79 66 66 75 66 71 | 73 65 67 66 65 67
Ramona Pipeline Pipeline 5 at Rancho Peiasquitos
Period 1A | 1B | 2A | 2B | 3A | 3B 4 | 5A | 5B 6 7 1A 1B 2A 2B | 3A | 3B 4 5A | 5B 6 7
2023 to 2025 96 | 95 | 96 | 96 | 94 | 94 | 96 | 95 | 95 | 83 95 6 10 6 10 8 7 10 10 10 10 10
2026 to 2030 84 | 80 | 84 | 84 | 77 | 77 | 84 | 80 | 80 | 40 80 13 23 12 21 20 | 19 21 23 23 23 23
2031 to 2035 83 | 77 | 82 | 83 | 75 | 75 | 83 | 77 | 77 | 37 77 22 25 12 22 22 | 20 22 25 24 25 24
2036 to 2040 83 | 77 | 83 | 83 | 74 | 74 | 83 | 77 | 77 | 35 77 29 33 13 29 29 | 26 29 33 32 33 32
2041 to 2045 81 75 | 81 | 8 | 73 | 73 | 81 | 75 | 75 | 32 75 29 33 13 29 29 | 26 29 33 32 33 32
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6.4 Twin Oaks Valley Water Treatment Plant Utilization

TOV WTP utilization is measured as the percent of its capacity usage and annual frequency that the plant
is shut down when demands on the plant fall below 20 MGD, as described in Section 0.

Table 6-2 shows the statistics of the treatment plant capacity utilization metric as estimated by CWASim
across all scenarios, average of 50 realizations, and by planning horizon through 2045. The results are
effectively the same across all scenarios except Scenario 6, which shows the highest utilization of the
plant. For all other scenarios, the capacity usage ranges from approximately 35 percent in the start of the
planning horizon and increases up to approximately 52 to 58 percent by the end of the planning horizon
as demand projections increase. Scenario 6, which simulates a shift of untreated to treated demands on
the Water Authority, results in capacity usage of 50 percent in the start of the planning horizon and up to
78 percent by the end.

Table 6-3 shows the statistics of the annual shutdown frequency metric as estimated by CWASIim across
all scenarios, average of 50 realizations, and by planning horizon through 2045. Across all scenarios
except Scenario 6, the annual shutdown frequency starts at approximately 21 to 24 percent in the
beginning of the planning horizon and goes down to 7 to 10 percent by the end. Under Scenario 6
conditions, this metric starts at 23 percent and reduces to 1 percent by the end of the planning horizon.

Table 6-2 Percent of Twin Oaks Valley Water Treatment Plant Utilization by Scenario and Planning Horizon
Period 1A 1B 2A 2B 3A 3B 4 5A 5B 6 7
2022 to
2025 35% 35% 35% 36% 38% 38% 34% 35% 35% 50% 34%
2026 to
2030 41% 42% 41% 42% 45% 44% 41% 42% 42% 71% 42%
2031 to
2035 45% 46% 44% 46% 49% 48% 45% 45% 46% 73% 46%
2036 to
2040 49% 51% 49% 50% 54% 54% 49% 50% 51% 75% 50%
2041 to
2045 53% 54% 52% 54% 58% 58% 53% 54% 54% 78% 54%
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Table 6-3 Annual Frequency of Twin Oaks Valley Water Treatment Plant Shut Down by Scenario and
Planning Horizon

Period 1A 1B 2A 2B 3A 3B 4 5A 5B 6 7
2022 to

5025 23% 23% 23% 21% 21% 21% 24% 24% 23% 18% 23%
2026 to

5030 18% 17% 17% 14% 15% 14% 19% 18% 17% 3% 17%
2031 to

5035 15% 14% 14% 12% 12% 12% 15% 15% 14% 2% 14%
2036 to

5040 12% 11% 11% 9% 9% 9% 13% 12% 11% 2% 11%
2041 to

5045 9% 9% 8% 7% 7% 7% 10% 9% 9% 1% 9%

6.5 Water Quality

Water quality is a very complex issue that includes multiple variables including age of water, source
water, temperature, and other parameters. A surrogate indicator is used in the model to anticipate when
water quality challenges exist and if they will exist in the future. The surrogate used is the measure of the
frequency that flows in Pipeline 4 are reversed for multiple consecutive days up to the north area of the
system. This reverse flow could be an indicator of poor water quality in the treated water system in
multiple service areas. This metric is described further in Section 5.2. The results from the model found
that the water quality issue is expected to persist throughout the planning horizon. Water quality is
identified most notably as a significant challenge and should be addressed. Figure 6-7 shows the
statistics of this metric as estimated by CWASim across all scenarios, average of 50 realizations, and by
period over the entire planning horizon through 2045. For all scenarios except Scenario 6, the average
number of consecutive days that the reversed flow conditions to the north part of the system are
experienced range from approximately 70 days at the start of the planning horizon and decrease to
approximately 55 days by the end of the simulation period. Scenario 6 results indicate a shift to treated
demand on the Water Authority would result in more frequent consecutive days with these reverse flow
conditions, but likely do not represent the water quality conditions accurately because the age of water
would likely decrease. To put these projections into context, historical supply and demand conditions are
simulated, which produce approximately the same ranges shown on Figure 5-2, indicating water quality
issues are expected to persist at approximately the same rate. The decreasing trend in this metric is
caused by increasing demand conditions that drive flow in Pipeline 4 south more frequently.
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Figure 6-7 Water Quality Performance Metric Results

Note: Scenario 6 increase in reverse flow condition is not indicative of worsening of water quality but rather an increase if flow
from south to north direction as more water is being delivered from TOVTP.
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7.0 Key Takeaways

After conducting the Baseline System simulations in the CWASim model and evaluating the performance
metric results, the following key takeaways were determined for the Long-Range Planning Scenarios
(Scenarios 1 through 4 and 6):

Delivery reliability is high: Regional supplies can reliably meet future needs across a range of
supply and demand conditions, and no shortages are projected.

QSA storage is adequate: QSA could be delivered directly or stored with some potential
operational adjustments. The operation adjustments could include the update of the carry-over
storage target among others.

Conveyance is adequate: No conveyance challenges were found.

TOV WTP Utilization: Usage is projected to increase over the planning horizon. Under Scenario 6,
utilization could increase to approximately 80 percent.

Water Quality should be addressed: Water quality challenges persist through the planning
horizon under the Baseline System configuration.

The following include the key takeaways for the Abrupt Disruption Scenarios, Scenarios 5A, 5B, and 7:

Delivery reliability is vulnerable during seismic event conditions: Regional reliability is vulnerable
during this stress test. No vulnerabilities were found during a wildfire event or if a local potable
reuse supply source is interrupted.

Conveyance is adequate: Conveyance (other than those conveyance facilities directly impacted
by the simulated disruption) does not appear to limit operational responses during events.

TOV WTP Utilization and Water Quality Challenges: These metrics perform similarly to the Long-
Term Planning Scenarios.

The Water Authority’s baseline system performance findings noted above serve as the foundation for
project recommendations and the implementation plan roadmap. The Baseline System Performance
Evaluation process determined that the Water Authority’s system challenges and opportunities are not
scenario-dependent. The recommended project opportunities that are being carried forward are robust
solutions that remain relevant regardless of how supply, demand, and operational conditions may vary in
the future. The recommended operational adjustments and projects to address these challenges are
described in comprehensive detail in the Infrastructure Analysis TM. These projects and adjustments are
robust across all scenarios and effectively address existing challenges and risks.
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Attachment D1. Water Agencies' Access to Main Water Supplies

Refer to Attachment C-1 for matrix summarizing the model assumptions of Water Authority's available
water supplies to its member agencies, with the addition of forebays and WTP details.
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Attachment D2. Member Agencies’ Total GPCD Projections

The estimated 2020 total residential GPCD (R-GPCD) (indoor plus outdoor) and target 2023 and 2030
thresholds for Member Agencies are presented in Table B-1. Only a subset of member agencies’ current
GPCD estimates resulted in values exceeding the threshold: Carlsbad Municipal WD, Olivenhain Municipal
WD, Rincon del Diablo Municipal WD, San Dieguito Municipal WD, and Santa Fe ID.

The required additional annual conservation volumes to meet the target GPCD for those member
agencies projected to be above the target was estimated. The rate that the member agencies estimated
total GPCD was higher than the required total WUE GPCD target threshold was then converted into an
annual volume and applied as an additional conservation volume in the CWASim model. The additional
conservation volumes are shown in Table B-2 resulting in a reduction of gross demands by approximately
6 TAF per year on average across the planning horizon.

Table B-1 Residential Water Use Efficiency Targets by Member Agency
2020 Estimated 2023 R-GPCD Total 2030 R-GPCD Total

Member Agency R-GPCD WUE Target WUE Target
Carlsbad Municipal WD 98 116 90
Escondido, City of 63 112 87
Fallbrook PUD 83 197 154
Helix WD 77 121 94
Lakeside WD 81 181 141
Oceanside, City of 72 104 81
Olivenhain Municipal WD 123 166 129
Otay WD 83 109 85
Padre Dam Municipal WD 70 157 122
Poway, City of 123 178 139
Rainbow Municipal WD 69 501 393
Ramona Municipal WD 108 262 205
Rincon Del Diablo Municipal WD 110 171 133
San Diego, City of 56 89 69
San Dieguito WD 104 126 98
Santa Fe ID 355 411 322
Sweetwater Authority 57 94 73
Vallecitos WD 79 114 88
Valley Center Municipal WD 61 449 352
Vista ID 75 130 101
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Table B-2 Additional Annual Conservation Volumes Due to Implementation of State Mandated Water Use
Efficiency Standards (acre-feet per year)
Member Agency 2025 2030 2035 2040 2045
Carlsbad Municipal WD 1,456 1,054 1,076 1,098 1,124
Olivenhain Municipal WD 2,203 5,575 5,611 5,629 5,787
Rincon Del Diablo Municipal WD 0 171 175 182 188
San Dieguito WD 709 456 464 469 486
Santa Fe IR 378 358 362 370 381
Total 4,746 7,614 7,688 7,748 7,966
BLACK & VEATCH + JACOBS | Attachment D2 D2-2
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1.0 Introduction

The objective of the San Diego County Water Authority (Water Authority) 2024 Water Facilities Master
Plan (2024 Master Plan) is to identify near- and long-term operational risks and develop infrastructure
improvements and operational strategies to reduce these risks and ensure reliable and cost-effective
water deliveries through the year 2045 planning horizon. Operational and infrastructure planning
recommendations in consideration of uncertainties of future water supply and demand conditions are
critical to maintaining the robustness of the Water Authority’s system. As described in the Baseline
System Performance Evaluation (Baseline System Evaluation Technical Memorandum (TM)), the
consultant (Black & Veatch and Jacobs) and Water Authority team evaluated the ability of existing and
currently planned infrastructure to address future supply and demand conditions under a range of
potential conditions. The evaluation was the foundation from which identification, development, and
evaluation of proposed infrastructure improvement projects and operational strategies could begin.
Together, the proposed infrastructure improvement projects and operational strategies comprise the
projects which were evaluated in the 2024 Master Plan.

The purpose of this TM is to summarize the evaluation of both currently planned and newly proposed
Water Authority projects that support 2024 Master Plan goals. This document discusses the significance
of all projects that were considered and the extent and results of the evaluations. A description of the
mechanisms and methodology by which infrastructure alternatives were evaluated is provided. This
document is organized as follows:

Section 2.0 provides an overview of the project evaluation methodology, beginning with the
baseline system evaluation and ending with a risk reduction/cost assessment of proposed
mitigating solutions.

Section 3.0 provides identification and development of the projects considered, including the
progression of projects identified, analyzed, and prioritized over the course of the master
planning process.

Section 4.0 provides a composite description of the risk reduction/cost assessment and project
evaluation findings.

Figure 1-1 shows the overall project evaluation approach that was used to select and recommend capital
improvement program (CIP) projects and operational strategies to include in the 2024 Master Plan. The
approach consisted of identifying prospective projects and performing a series of evaluations, while
incorporating feedback and workshopping ideas from the Member Agency Technical Group (MATG)
throughout the process. The project evaluations involve planning-level cost estimates, alternatives
screening, and risk reduction/cost assessments; resulting in a recommended prioritized CIP. This TM
discusses these evaluations in detail.

E1-1
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2.0 Project Evaluation Methodology Overview

The team that developed the 2024 Master Plan consisted of Water Authority staff from multiple
departments, the MATG, and consultants. Through the comprehensive planning process, the team
established and refined master planning objectives, identified Water Authority-specific risks and risk
drivers, developed a means of quantifying the Water Authority’s regional water supply system
vulnerabilities to risk, identified infrastructure improvement projects and operational strategies to reduce
vulnerabilities, and developed a process to evaluate the cost and benefits of the proposed projects.

As a starting point, the team considered the objectives of the 2024 Master Plan, as outlined in Table 2-1.

Table 2-1 2024 Master Plan Objectives

Consider future supply and demand conditions

Evaluate existing
and plan for future
regional water
facilities

Consider aqueduct system performance (facility capacities and operations)

Consider cost-effectiveness (both operational and capital)

Consider reduction of energy use, energy costs, and greenhouse gas emissions

Ensure operational flexibility under changing regional demand and regulatory conditions

Adapt to changing climate conditions

aintain orincrease Improve aging infrastructure by addressing risks identified by the Water Authority’s Asset

operational
P I Management Program

resiliency and

reliability Develop a policy for addressing seismic risks
Continue to deliver safe and reliable water under a range of potential future supply and
demand scenarios

Maintain and Optimize existing water storage capacity

improve supply .

reliability and Support and/or partner on local supply development and regional water management

diversity Maintain highly reliable supplies through current contracts

The project evaluation process began with the baseline system evaluation which assessed the
performance of both the existing system and currently planned projects through a scenario planning
process. The baseline system evaluation identified vulnerabilities in the Water Authority’s existing system
when subjected to a range of plausible future supply and demand conditions that could impact system
reliability and performance. Following the baseline system evaluation, infrastructure improvements and
new operational strategies were developed to mitigate the identified vulnerabilities and associated risks
in the baseline system. The Baseline System Performance Evaluation TM describes the baseline system
performance evaluation process and results, the key findings of which are summarized in the following
subsection.

Following the baseline system evaluation, the project evaluation process consisted of a series of steps,
as summarized in Figure 1-1 and described in more detail within this section:

Member Agency Technical Group Engagement. The team collected feedback at each stage of
the project evaluation process through a series of interactive workshops. This is discussed in
Section 3.0.
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Project Identification. The team identified infrastructure improvements and operational
strategies to address system risks, using the baseline system evaluation and planned CIP as a
basis. This is discussed in Section 3.0.

Cost Assessment. The team developed planning-level cost estimates for each proposed project
based on refined project concepts. Proposed project concepts are discussed in Section 3.0, and
cost estimating assumptions are discussed in Section 4.0.

Alternatives Screening. The team screened out infrastructure improvements or operational
strategies that offered minimal risk reduction at a high cost or if superior project alternatives
were identified. This is discussed in Section 3.0.

Project Categorization. The team sorted each project by three categories (system optimization,
system resilience, or operational flexibility) based on its primary benefit, while acknowledging
that projects have the potential to offer multiple benefits or reduce multiple risks. This is
discussed in Section 4.0.

Risk/Cost Assessment. Finally, the team conducted a risk assessment to evaluate the risk
reduction each project could offer, to serve as a decision tool to screen out projects which offer
minimal risk reduction and to assist the Water Authority in prioritizing investments. This is
discussed in Section 5.0.

2.1 Baseline System Evaluation Key Findings

The baseline system evaluation employed scenario planning to identify potential deficits or vulnerabilities
in the Water Authority’s baseline system performance. The baseline system represents the Water
Authority’s existing configuration which consists of all existing and currently planned infrastructure as of
2023. The baseline system performance evaluation included operational simulations of the baseline
system subject to a set of future scenarios that represent a range of potential future supply and demand
projections.

Understanding potential vulnerabilities of the baseline system was a critical first step prior to identifying
infrastructure and operational improvements that mitigate risk and enhance system performance. The
baseline system was evaluated under a range of future scenarios which were sufficiently broad to
capture the plausible range in variability of supply and demand conditions that could be anticipated
during the planning horizon. The baseline evaluation scenarios assessed system performance under
different future supply and demand assumptions that represent 1) current supply and demand
projections, 2) changes to currently planned local supply development, 3) impacts from climate change or
hydroclimate variability, 4) expanding water use efficiency, 5) abrupt disruptions caused by natural
disasters, 6) shifting reliance onto the Water Authority, and 7) local supply interruptions. Scenarios 1, 2, 3,
4, and 6 are categorized as long-term planning scenarios in which uncertainties in future supply and
demand paradigms are captured. The remaining two scenarios (Scenarios 5 and 7) represent abrupt
disruption in which short-term and sudden events affect the system’s ability to operate. The system’s
performance was measured across the suite of scenarios, thereby assessing its resilience and reliability,
and identifying potential vulnerabilities. The scenarios are described in the Baseline System Performance
Evaluation TM.

Baseline performance criteria (or metrics) were developed to measure resiliency and reliability of the
Water Authority’s system across each plausible future scenario. The metrics included 1) delivery
reliability, 2) Quantification Settlement Agreement (QSA) supply utilization, 3) conveyance utilization, 4)
regional water treatment plant utilization, and 5) water quality. Each of the baseline performance criteria
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measures a parameter critical to meeting the Water Authority’s operational goals. Therefore, if the
existing system did not meet a given criterion under any one of the scenarios, this was considered a
deficiency that was subsequently addressed in the Master Plan.

The CWASiIim model was used to simulate future baseline system operations under the supply and
demand assumptions of each scenario and measure system performance against five criteria. Results for
the long-term planning scenarios (Scenarios 1 through 4 and 6) are presented in detail in the Baseline
System Evaluation TM and summarized as follows:

Delivery reliability is high: Regional supplies can meet future needs across a range of supply and
demand conditions, and no shortages are projected.

QSA storage is adequate: QSA supplies can be delivered directly or stored with some potential
operational adjustments at San Vicente Reservoir (SVR). The operational adjustments could
include modifications to the San Vicente Reservoir carryover storage policy and target.

Conveyance is adequate: No conveyance challenges were found.

Increase in Twin Oaks Valley Water Treatment Plant (TOVWTP) utilization: Usage is projected to
increase over the planning horizon. Under Scenario 6, utilization could increase from 50% in the
baseline scenario to approximately 80%.

Water quality challenges persist: Water quality challenges under the Baseline System
configuration should be addressed through the planning horizon.

Findings for abrupt disruption scenarios (Scenarios 5A, 5B, and 7) indicated the following:

Delivery reliability is vulnerable to seismic events: Member agency shortages may be significant
following a seismic event that results in damage to Water Authority infrastructure. No
vulnerabilities were found as a result of a wildfire event or interruption of a local potable reuse
supply source.

Conveyance is adequate: Conveyance (other than conveyance facilities directly impacted by a
simulated abrupt disruption) does not appear to limit operational responsiveness and reliability
during potential disruption events.

TOVWTP utilization and water quality: These metrics perform similarly to the long-range
planning scenarios.

2.2 Member Agency Technical Group Engagement

The team conducted multiple workshops and meetings with the MATG, with ongoing communication and
consultation between meetings, to facilitate more robust project planning and development. The MATG
consisted of:

E 2-3



2024 Master Plan | Appendix E: Infrastructure Analysis and Improvements

CARLSBAD MWD
Vicki Quiram

CITY OF ESCONDIDO

Angela Morrow

FALLBROOK PUD*
Jack Bebee

HELIX WATER DISTRICT
Tim Ross
Michelle Berens
Sam Dillman

CITY OF OCEANSIDE
Mabel Uyeda

OLIVENHAIN MWD
Lindsey Stephenson

OTAY WATER DISTRICT
Steve Beppler
Beth Gentry
Bob Kennedy
Michael Long

PADRE DAM MWD
Jeff Moneda
Michael Hindle

CITY OF POWAY
Dennis Lamb
Shadi Sami
Andrew Webster

RAINBOW MWD*
Robert Gutierrez

RAMONA MWD
Joe Lomeli

RINCON DEL DIABLO
MWD
Steven Plyler

Shawnele Morales

CITY OF SAN DIEGO
Anh Trang
Eric Rubalcava
Alice Altes
Nicole McGinnis

SAN DIEGUITO WATER
DISTRICT
Habib Harriri

Christina Olson

SANTE FE IRRIGATION
DISTRICT
Marissa Potter

SWEETWATER AUTHORITY
James Smith
Paul Oberbauer

VALLECITOS WATER
DISTRICT
Jason Hubbard
Elizabeth Lopez
James Gumpel

VALLEY CENTER MWD
Gary Arant

VISTA IRRIGATION DISTRICT
Randy Whitman
Frank Wolinkski

*Former Member Agency; Detached from the Water Authority in 2024

Representatives from City of Del Mar, Lakeside WD, Camp Pendleton Marine Corps Base, and Yuima
Municipal Water District did not participate in the Member Agency Technical Group workshops, but they

were included on communications with Member Agency Managers.

A summary of the MATG and Board workshops and meetings is shown belowError! Reference source not

found..
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Though all MATG and Board workshops and meetings were critical parts of the master planning process,
the following meetings were of primary relevance to the project identification and evaluation process:

= MATG Meeting #5 - Baseline Modeling Results (May 2023)

= MATG Meeting #6 — Project Identification Workshop (July 2023)

= MATG Meeting #7 — Project Evaluation Approach (September 2023)
= Board Workshop #1 - Project Identification (October 2023)

= MATG Meeting #8 — Project Evaluation Findings (April 2024)

= Board Meeting #3 — Project Evaluation and Recommendations (August 22, 2024)

The following subsection provides more detail about these meetings and workshops.

2.2.1 Baseline System Evaluation and Project Brainstorming (MATG #5)

MATG Meeting #5 was held on May 22, 2023, with hybrid participation, to discuss the CWASim baseline
modeling results and system performance evaluation key findings. Following the presentation of the
modeling results, the remainder of the meeting was dedicated to an interactive group discussion using
Mural, an online visual work platform that facilitated collaboration in a hybrid environment. The purpose
of this activity was to collect MATG perspectives on operational and infrastructure improvements that
should be prioritized to address the following critical system challenges: abrupt disruptions, extended
shutdowns, water quality and redundancy for member agency local supplies. Key considerations for the
critical system challenges identified during the meeting are shown on Figure 2-2.

Abrupt Disruptions B Water Quality

* Earthquakes, fires, or other emergencies * Supply Blend (Imported Water, Desalination,
* Emergency response TOVWTP, Local)

e Communications and data * Demands

» Coordination with Member Agencies * Locations of WQ Concerns & Flow Direction
* Backup generators * Temperature

Extended Shutdowns Redundancy for MA Local Supplies

¢ Operational storage ¢ Pure Water programs (Oceanside, San Diego,

¢ Operational concerns East County)
e Communications and data  Local Treatment Plant Disruptions

* Coordination with MAs * Planned Local Supply Expansions
* Impact of relining projects

Figure 2-2 Key Considerations for the Critical System Challenges

Participants were split into teams to facilitate smaller group discussions. Numbered teams 1-6 had
discussions about all four critical system challenges shown in Figure 2-2, while two teams (Team Water
Quality, and Team Abrupt Disruption) focused their entire discussion on a single topic. Teams were
assigned ahead of the meeting, and then team assignments were adjusted based on which MATG
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members were in attendance. Team 3 was dissolved and consolidated with other teams. There were
seven teams in total, as follows:

Team 1 — Valley Center Municipal Water District, Vallecitos Water District, Padre Dam Municipal
Water District

Team 2 - Helix Water District, City of San Diego, Padre Dam Municipal Water District
Team 4 — Rainbow Municipal Water District, Sweetwater Authority

Team 5 - City of Poway, City of San Diego, Otay Water District

Team 6 - Vista Irrigation District, City of Poway

Water Quality Focused Team — City of San Diego, Olivenhain Municipal Water District, Rincon del
Diablo Municipal Water District

Abrupt Disruption Focused Team — Vallecitos Water District, City of Escondido

Following smaller group discussions, each team assigned a representative who reported a summary of
their team'’s discussion to the larger group. The MATG, consultant team, and Water Authority team then
discussed key findings of the discussion. Detailed notes from each of the team discussions were
gathered and evaluated after the workshop by the consultant and Water Authority team. The
comprehensive feedback that was collected helped to highlight the priorities and concerns of member
agency staff, and the focus of the discussion on project solutions enabled the team to work
collaboratively and productively toward addressing critical system challenges. All suggestions for new
projects were critically considered for advancement and inclusion in the 2024 Master Plan. Several
projects identified at the meeting were advanced for further review by the project team. A summary of the
feedback gathered at MATG Meeting #5, along with the Water Authority’s responses to member agency
suggestions and comments, was provided to member agencies as a follow-up to the meeting and is
provided in Attachment E-1.

2.2.2 Project Identification (MATG #6 and #7)

MATG Meeting #6 was held on July 24, 2023, with hybrid participation, to identify and prioritize projects
for the following critical system categories: condition-driven rehabilitation and replacement, operational
improvements, water quality, and abrupt disruptions. The goal of this workshop was to discuss which
projects are relevant to the 2024 Master Plan and which critical system challenges need further attention
to address. Key takeaways of this meeting were as follows:

Water quality issues are a dynamic phenomenon, resulting from the complex interactions of
multiple factors that will require additional studies to adequately understand and control.
Consequently, no singular solution to water quality issues exists; it will likely require a portfolio of
solutions to address.

Confirmed the need to evaluate regional benefits of providing cities of Escondido and Poway
treated water connections to facilitate Crossover Pipeline rehabilitation.

Investments to address abrupt disruptions need to be conducted in a systematic and strategic
manner.

MATG Meeting #7 was held on September 20, 2023, with hybrid participation, to discuss the anticipated
project evaluation methodology and criteria and proposed groupings of projects (at the time, called
portfolios). The project groupings were later refined into the project categories presented in Section 3.0
of this TM. Several of the projects proposed for evaluation were developed from the Mural ideas from
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MATG Meeting #5, which encapsulated suggested solutions from member agencies to address the
identified regional system challenges. The purpose of this meeting was to present the proposed project
portfolios, including how projects were categorized, why some projects were not considered for further
evaluation in the 2024 Master Plan, and to present examples of the proposed project evaluation process.
Feedback was gathered about the proposed projects, and adjustments were made following the
workshop as needed. Figure 2-3 shows a photo from one of the MATG meetings held as part of the 2024
Master Plan planning process.

Figure 2-3 Member Agency and Water Authority staff at one of the participatory MATG workshops

2.2.1 Project Identification (October 2023 Board Workshop)

The Board of Directors Workshop, held on October 12, 2023, summarized the scenario planning process
and presented the project identification and initial findings of desktop evaluations. Projects were
identified using the vulnerability identification process shown on Figure 2-4. The team discussed
coordination efforts with the MATG, and identified operational and infrastructure improvements that
should be evaluated through the planning process to address critical system challenges.

Member Agency
Technical Group
Workshops

Scenario Planning
Modeling

Vulnerabilities

Qe tans CIP Review &

Workshops

Opportunities

Asset
Management
Workshops

Previous Planning
Review

Figure 2-4 Vulnerability Identification Process

2.2.1 Project Evaluation Findings (MATG #8)

MATG Meeting #8 was held on April 29, 2024, with hybrid participation, to establish final alignment on
project recommendations to be presented to the Water Authority Board in Summer 2024. The meeting
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consisted of a high-level review of the project evaluation process and the subsequent recommendations
of the 2024 Master Plan including proposed policies, studies, and infrastructure improvement projects.
Discussion was encouraged throughout the presentation to ensure member agency alignment and
understanding of the 2024 Master Plan findings. Further explanation of the decision process for
advancement or non-advancement of certain projects is discussed in Section 3.2 of this TM. Following
this meeting, descriptions of all projects recommended for advancement were circulated to the MATG.
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3.0 Project Identification and Development

This section outlines the planning process used to identify either infrastructure improvements or
operational strategies to reduce operational risks and improve system performance. It also summarizes
the projects that were evaluated by the 2024 Master Plan.

3.1 Project Objectives

Projects were identified through the baseline system evaluation and MATG workshop process described
in Section 2.0, which highlighted system vulnerabilities and developed projects to address the greatest
operational risks through increased resilience and system optimization. These risks and corresponding
project objectives include the following:

Abrupt disruptions: Projects to reduce risk from natural disasters or other unplanned
infrastructure failures.

Water quality: Projects to mitigate localized water quality/nitrification challenges.

Operational optimization: Projects to reduce operational expenditures or improve operational
flexibility.

3.1.1  Abrupt Disruptions

Member agencies have limited ability to withstand a protracted outage of Water Authority treated or
untreated water supply. Water Authority safeguards these supplies by coordinating and scheduling
pipeline maintenance and inspection-related shutdowns with member agencies to ensure uninterrupted
supplies are available to member agencies through alternative delivery means or use of local storage.
Pipeline shutdowns are generally scheduled during low demand periods and do not exceed 10 days.
However, an abrupt disruption, such as caused by a seismic event, has the potential to interrupt supplies
for extended periods that exceed member agency local emergency storage supplies, potentially resulting
in supply shortages and ensuing service restrictions to its retail customers.

Prior Water Authority studies, including the Pipeline Seismic Vulnerability Assessment and Repair Time
Estimates (InfraTerra 2022), Seismic Screening of Existing FCF Structures (Tetra Tech 2020), and the
System Seismic Vulnerability Assessment (Kleinfelder 2018), identified several locations with “very high”
or “high” risk of suffering acute failures during a seismic event. The repair of simultaneous systemwide
seismic failures could take over 2 months. According to these and other risk assessment studies, the
baseline system evaluation assessed impacts of abrupt disruption events on the Water Authority
aqueduct system and identified operational vulnerabilities related to potential abrupt infrastructure
failures.

In addition to improving resilience to local impacts from a natural disaster, projects were evaluated with
respect to operations during a disruption of imported water deliveries to the aqueduct system. The
Emergency Storage Program (ESP), consisting of regional storage reservoirs, pumps, and transmission
facilities, was designed to provide supplemental water supply to member agencies for a period of up to

2 months without any imported water supplies, and up to 6 months with limited imported water following
a natural disaster, such as an earthquake. During an ESP event, the Water Authority would maintain a level
of service of 75% of normal water supplies. However, the effectiveness of the ESP program at mitigating
imported water outages relies on the continued and uninterrupted operations of the Water Authority’s
aqueduct system.
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Master plan projects were developed to increase aqueduct system resilience to impacts from abrupt
disruptions and were considered in concert with ongoing Water Authority programs such as the
comprehensive asset management program, which to date has completed rehabilitation of vulnerable
prestressed concrete cylinder pipe with new steel pipe liners in critical and priority areas. This type of
rehabilitation, as well as others proposed in this 2024 Master Plan, enhance water supply reliability by
reducing impacts from or enhancing responses to natural disasters disrupting the aqueduct system or
imported water supplies.

The Water Authority sought to advance projects which provided redundancy or resiliency for critical
assets, with the goal of minimizing impacts to member agencies due to an abrupt disruption. Examples of
projects suggested for advancement within this category included in-line isolation facilities, as well as
projects which offered redundancy or resiliency for critical assets, such as a redundant power supply for
San Vicente pump station.

3.1.2  Water Quality

Water quality was identified by the MATG as a critical system challenge, especially under low demand
conditions. The Water Authority currently relies on its Nitrification Control Plan, which serves as a
standard operating procedure to prevent, monitor, and respond to a nitrification event (SDCWA, 2018-
2019), to mitigate water quality impacts to member agencies. However, current measures are often
reactive and costly to implement.

Many factors can contribute to nitrification in the treated water system, including the water quality and
blend of supply sources, age of water, and water temperature. Flushing is one of the operational
strategies currently employed to improve water quality when total chlorine (CL2) and nitrite values fall
within designated thresholds. However, flushing can result in significant operational expenditures. In
2023, flushing in accordance with the current Nitrification Control Plan is estimated to have resulted in
over $2.5M of lost treated water revenue.

Water Authority Operations staff have observed nitrification issues resulting from periodic flow reversal in
Pipeline 4 north of the Valley Center Pipeline when treated water from TOVWTP flows northward, leading
to stagnation of flows in the pipeline. In addition, low demands along the treated water portion of the First
Agqueduct lead to water stagnation and increased retention times. The increased retention time of the
water in the aqueduct leads to nitrification of the aging water, which eventually migrates through the
system. The number of days of reversed flows was postulated to be related to increasing stagnation of
flows, and therefore increasing likelihood of nitrification; this metric was used as a water quality “flag” for
the purposes of the baseline performance evaluation, aimed at helping the Water Authority predict
whether nitrification challenges would persist across the planning horizon. The flag indicated that
nitrification challenges are predicated to persist under all future scenarios.

The 2024 Master Plan consultant team evaluated available supervisory control and data acquisition
records to evaluate the relationship between various factors that can influence the nitrification observed
in the Water Authority system. No explicit relationship was found through this analysis, and it was
determined that a more complex relationship exists that is beyond the scope of the 2024 Master Plan to
evaluate. While the master plan evaluation clearly indicates the need to address water quality in the long-
term, the limited ability of the 2024 Master Plan evaluation to simulate the complex hydraulic and
chemical interactions that lead to water quality issues and further study is warranted.

Additional studies, water quality monitoring, chlorine injection stations, hydraulic modeling, and pilot
testing and sampling were all suggested by the MATG as potential projects to consider.
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3.1.3  Operational Optimization / Operational Flexibility

The baseline system evaluation demonstrated the adequacy of the system to address a range of future
supply and demand conditions over the long-term. The Water Authority, however, continues to identify
and evaluate strategies which could further optimize the system. The focus of these strategies is to
bolster operational reliability while maximizing return on past and future investments. In addition, the
Water Authority routinely explores opportunities to enable more flexible operation of the system to
efficiently and effectively respond to changing future supply and demand conditions.

Examples of projects evaluated under this category include optimization of operational storage for SVR,
and optimization of relining projects for the aqueduct, including the Crossover Pipeline and Pipeline 4. An
opportunity to improve utilization of TOVWTP during low demand periods was also evaluated and
advanced outside of the 2024 Master Plan.

3.2 Projects

Multiple projects were considered in the 2024 Master Plan, but not all of them were advanced to later
stages of the project evaluation process. Projects that did not address the 2024 Master Plan objectives
as defined by the baseline system evaluation and workshop process were screened from further
consideration. Several projects that did address the objectives were determined to already be included in
other Water Authority programs and were not evaluated further in the 2024 Master Plan. The remainder of
the proposed projects were evaluated through the risk reduction/cost assessment process. Additional
discussion about projects recommended for advancement by the 2024 Master Plan can be found in the
summary project sheets included in Attachment E-2 and detailed project sheets included in Attachment E-
3. An implementation roadmap for projects recommended for advancement is included in the 2024
Master Plan Report.

The following projects were evaluated but determined to not address the goals of the project evaluations
and were not advanced as recommended projects in the 2024 Master Plan:

e San Vicente Reservoir Gravity Feed to Levy Water Treatment Plant

e Second Crossover Pipeline

e Pipeline 6

e Camp Pendleton Desalination Plant

e First Aqueduct Treated Water Extension and Poway Treated Water Connection

e Second Aqueduct Flow Stability: Pipeline 3/4/5 Untreated System Regulatory Storage

The following projects were evaluated but determined to be included in other Water Authority programs
and advanced outside of the 2024 Master Plan:

e Aqueduct Communications System
e Cyber-Informed Engineering and Consequence-Driven Resiliency Assessments
e Treated Water Nitrification Improvement Stations and System Meters

e TOVWTP Low Flow Optimization
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The following projects support the 2024 Master Plan project objectives and were evaluated through the
risk reduction/cost assessment process:

e San Vicente Reservoir Water Authority Carryover Storage Policy Update
e Source Water and Localized Nitrification Mitigation Study

e Crossover Pipeline Rehabilitation Optimization

e Pipeline 3/Pipeline 4 Conversion

e Seismic Risk Prioritization Policy

e Creek Crossing Vulnerability Assessment

e Aqueduct Isolation Facilities

e Additional Pump Drive and Transformer at San Vicente Pump Station

e Additional Power Source at San Vicente Pump Station

e Rejection Tower Replacement

Descriptions of the projects evaluated in the 2024 Master Plan are presented in the following sections.

3.2.1  Projects Not Advanced

Table 3-1 lists the projects that were evaluated in the 2024 Master Plan, but ultimately not advanced as
recommended projects in the 2024 Master Plan, including the reasoning for their removal. Following this
table are descriptions of the scope of each of these projects.

Table 3-1 Projects Removed from Further Consideration by the 2024 Master Plan

Project Removed ’ Reason for Removal

SVR Gravity Feed to Levy Water Treatment Gravity flow to Levy WTP is only possible from a limited range of
Plant reservoir elevations, specifically when the reservoir is near full;
therefore, limited project utility results in marginal project
cost/benefit ratio.

Second Crossover Pipeline Review of the existing system performance does not indicate that
additional conveyance capacity will be required in the existing
Crossover Pipeline and more cost-effective alternatives are
available to rehabilitate the existing pipeline to extend service life.

Pipeline 6 Review of the existing system performance does not indicate that
additional imported water conveyance capacity will be required over
the planning horizon.

Camp Pendleton Desalination Plant Review of the existing system performance does not indicate that
additional Water Authority water supplies will be needed over the
planning horizon.

First Aqueduct Treated Water Extension and Desktop hydraulic analysis determined that because of the small
Poway Treated Water Connection volume of Poway treated water flows, this project would likely
exacerbate water quality issues in the First Aqueduct if
implemented.
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Project Removed Reason for Removal

2nd Aqueduct Flow Stability: Pipeline 3/4/5 According to preliminary risk/cost analysis, this project lacks

Untreated System Regulatory Storage justification because of its poor risk/cost and the availability of a
more cost-effective alternative to reduce risk of structural failure of
existing infrastructure (Rejection Tower replacement).

3.2.1.1 San Vicente Reservoir Gravity Feed to Levy Water Treatment Plant

This project addresses member agency supply redundancy and resiliency. It was identified during the
2024 Master Plan workshop process as a suggestion from Member Agencies. The project seeks to
supply the Moreno-Lakeside Pipeline by gravity from the SVR. The goal of the project is to bypass the San
Vicente Pump Station and Surge Control Facility by utilizing available head in the SVR. It consists of
connecting the existing SVR Outlet Pipeline and extending the existing Moreno-Lakeside Pipeline.

3.2.1.2 Second Crossover Pipeline

This project addresses the capacity of the existing Crossover Pipeline. The Crossover Pipeline is a 66-
inch prestressed concrete cylinder pipe (PCCP) that conveys critical supply of untreated water through
the aqueduct system from west to east and cannot be shut down for extended durations. Its
infrastructure is aging and showing signs of distress. The project includes constructing a new 78-inch
diameter steel pipeline to provide more capacity in the system.

3.2.1.3 Pipeline 6

This project addresses supply and capacity reliability. It was identified in previous master plans and
planning efforts as a solution to ensuring sufficient untreated water conveyance capacity. The project
would consist of approximately 12 miles of 108-inch diameter pipeline extending from the Metropolitan
Water District (MWD) delivery point to the Water Authority’s Twin Oaks Valley Diversion Structure. It would
increase the system untreated water capacity to 500 cubic feet per second of water.

3.2.1.4 Camp Pendleton Desalination Plant

This project addresses supply diversification and reliability. It was identified in previous planning studies
as an added supply source for the Water Authority’s system. It consists of a coastal desalination facility
located at Camp Pendleton for integration of up to 150 million gallons per day (MGD) of desalinated
seawater into the aqueduct delivery system. The project includes the facility, intake systems, discharge
system, desalination technology, and a conveyance and integration system.

3.2.1.5 First Aqueduct Treated Water Extension and Poway Treated Water Connection

This project was initially conceived to mitigate water quality concerns currently present in the lower
segments of the First Aqueduct treated water pipelines by facilitating higher flow rates through the First
Aqueduct. This project would convert Pipeline 1 to treated water service south of the Hubbard Hill vent
and provide the City of Poway with a treated water connection as well as to potentially provide redundant
treated water delivery to Ramona and the City of San Diego.

3.2.1.6 Second Aqueduct Flow Stability: Pipeline 3/4/5 Untreated System Regulatory Storage

This project would consist of a new 20-million-gallon, above grade to partially below grade reinforced
concrete regulatory structure and approximately 2,500 feet of new 96-inch-diameter pipeline to connect
the new storage structure to Pipeline 3 and Pipeline 5. This project provides operational resilience by
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allowing staff to more efficiently and effectively manage and regulate flows to TOVWTP and the
Crossover Pipeline. The existing rejection tower lacks adequate upstream buffer capacity, which
interferes with automated operations of the Untreated Water Flow Control Facility located at TOVWTP.
Originally, the intent was for flows to TOVWTP to be automatically operated. However, sudden changes in
flows in the untreated system result in spills at the rejection tower, and as a result, staff must manually
operate flows between the rejection tower and TOVWTP. A more robust flow regulation structure would
allow for additional volume to absorb the energy of flow changes in the aqueduct system, resulting in
more stable operations and allow for automated operations between TOVWTP and the flow regulation
structure. This project could also provide regulatory storage for deliveries associated with imported water
conveyance capacity.

The project was originally identified because the existing rejection tower is in need of replacement (as
described in Subsection 3.2.3.10), and a flow regulation structure would negate the need for a new
rejection tower. However, a study by Hazen recommends replacement of the existing rejection tower in
kind by 2031 because of its risk of structural failure (Hazen, 2021). After further review, it was determined
that this project could not be advanced within this timeframe and to mitigate the high risk of structural
failure of the rejection tower, which would have impacts on Water Authority operations, will require
replacement of the rejection tower in kind. Therefore, after replacement of the rejection tower, the
untreated system regulatory storage project benefits would be flow control stability and increased
regulatory storage.

3.2.2 Projects Advanced Outside of the 2024 Master Plan

This subsection describes those projects which were evaluated in the 2024 Master Plan, but ultimately
advanced outside of the 2024 Master Plan.

3.2.2.1 Aqueduct Communications System Resiliency

This project was identified to bolster the security of the Water Authority’s control communications
system. It was identified as part of this and previous Master Plans to improve operational control and
mitigate cybersecurity risks. Currently, the aqueduct communication system is 50% Water Authority-
owned fiber-optic and 50% third-party provided cellular. The project seeks to replace the remaining
cellular communication system with Water Authority-owned fiber.

According to the preliminary risk/cost analysis, this project lacks justification because of its high cost as
a stand-alone project. An alternative strategy, involving phased implementation through associated
existing CIP projects, was identified as part of the 2024 Master Plan evaluations to accomplish the
project goals. Opportunities to construct smaller, independent segments of fiber-optic lines concurrent
with other CIP projects will be evaluated outside of the 2024 Master Plan.

3.2.2.2 Cyber-Informed Engineering and Consequence-Driven Resiliency Assessments

This project was identified during the 2024 Master Plan workshop process as a suggestion from the
MATG. Cybersecurity efforts are being advanced by the Water Authority's cybersecurity team and will
therefore not specifically be addressed in the 2024 Master Plan.

The Water Authority has a comprehensive, multi-layered information security program that is carried out
by a trained information security officer with dedicated staff to ensure security maintenance,
enhancements, training, and response activities are prioritized amongst other routine information
systems work. Similarly, the Water Authority’s operations network is protected by trained operations
technology staff that follow a layered, defense-in-depth strategy that integrates physical and
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cybersecurity measures including routine security maintenance and enhancements, staff training, and
response activities. Both programs are coordinated and follow best practices as outlined by
organizations such as the National Institute of Standards and Technology, Cybersecurity and
Infrastructure Security Agency, Center for Internet Security, Water Information Sharing & Analysis Center,
and others.

3.2.2.3 Treated Water Nitrification Improvement Stations and System Meters

This project was identified during the 2024 Master Plan workshop process as a near-term solution
suggestion from the MATG to address water nitrification challenges in the treated water system. This
project addresses challenges with nitrification and the loss of chlorine residual for the treated water
system using sodium hypochlorite dosing stations. This project has been advanced by Water Authority
operations because of its criticality, and therefore is not included as a recommended future project in this
planning document.

3.2.2.4 Twin Oaks Valley Water Treatment Plant Low Flow Optimization

In MATG workshops, interest in opportunities to optimize operations of TOVWTP was expressed. While
the TOVWTP was constructed with the primary objective of providing critical treated water supply to
supplement reduced or interrupted imported water supplies during an emergency, the plant provides an
alternative regional treated water source under normal operations. The long-term debt service associated
with the TOVWTP is funded with revenue generated through treated water sales. Therefore, to realize
maximum returns on past investments, use of the TOVWTP should be prioritized over imported treated
water supplies when operationally feasible. As part of modeling for the 2024 Master Plan, use of
TOVWTP under a range of future supply and demand conditions was explored in some depth to support
planning efforts outside of the 2024 Master Plan.

An opportunity to improve utilization of TOVWTP during low demand periods was also evaluated and
advanced outside of the 2024 Master Plan. This project involves reducing the TOVWTP minimum
capacity from 20 MGD to 10 MGD to reduce the frequency of plant shutdowns during low demand
periods. TOVWTP was originally designed to have a minimum operating capacity of 25 MGD, but this was
lowered to 20 MGD in 2018. Reduction of the minimum plant capacity was previously evaluated by the
Water Authority (CH2MHill, 2012, and Hazen, 2021), which determined that infrastructure improvements
would be required to enable the plant to be operated at a lower minimum capacity and that additional
evaluation would be required to determine if the return on the capital investment would justify project
implementation. However, after coordination between the 2024 Master Plan team and treatment plant
operators, pilot testing was conducted to determine the feasibility of reducing the minimum plant flow
without infrastructure improvements. It was determined that the plant flow could be reduced with no
associated capital costs. Therefore, this optimization project is effectively a change to operations at the
TOVWTP that the Water Authority has already advanced.

3.2.3 Projects Advanced to Risk Reduction/Cost Assessment

This subsection describes those projects that were evaluated through the 2024 Master Plan risk
reduction/cost assessment process. The evaluated projects were grouped into two general
classifications as shown below (project sheet numbers correspond to exhibits in Attachment E-2). A third
category, Operational Flexibility, was initially created for projects that offer the Water Authority a greater
ability to maintain and operate the system under the range of plausible future supply and demand
conditions. However, ultimately no projects within the operational flexibility category were advanced for
recommendation in the 2024 Master Plan.
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System Optimization. These projects optimize operation and maintenance of the existing system,
addressing localized nitrification challenges; improving flow stability; or reducing capital improvement
project costs. Within this category, the following projects were considered:

e San Vicente Water Authority Carryover Storage Policy Update (Project Sheet #1)

e Source Water and Localized Nitrification Mitigation Study (Project Sheet #4)

e Crossover Pipeline Rehabilitation Optimization (Project Sheet #5)

e Pipeline 3/Pipeline 4 Conversion (Project Sheet #9)

System Resilience. These projects provide hardening and protection against damage or disruption or
improve the Water Authority’s ability to mitigate damage or loss. Within this category, the following

projects were considered:

e Seismic Risk Prioritization Policy (Project Sheet #2)

e Creek Crossing Vulnerability Assessment (Project Sheet #3)

e Aqueduct Isolation Facilities (Project Sheet #6)

e Additional Pump Drive and Transformer at San Vicente Pump Station (Project Sheet #7)

e Additional Power Source at San Vicente Pump Station (Project Sheet #8)

e Rejection Tower Replacement (Project Sheet #10)

Table 3-2 provides a synopsis for each of the 10 projects advanced, followed by subsections that briefly
describe each project. Additional discussion on each of these projects can be found in the summary
project sheets included in Attachment E-2. The project sheets include the project’s purpose and need;
description of project, study, or policy; operating impacts; and preliminary costs. The projects are listed in
the order of policies, followed by planning studies, and then by infrastructure improvement projects.

Table 3-2
Project Advanced

San Vicente Reservoir Water
Authority Carryover Storage
Policy Update

‘ Project Category

System Optimization

Projects Advanced for the 2024 Master Plan

’ Reasoning for Advancing

Enables optimization of the Water Authority carryover
and operational storage pools in SVR by incorporating
current water demand and supply conditions to
annually establish a carryover storage pool target
volume within a 5-year outlook period.

Seismic Risk Prioritization
Policy

System Resilience

Provides mechanism for addressing asset
vulnerabilities and failures related to seismic events.

Creek Crossing Vulnerability
Assessment Study

System Resilience

Provides mechanism for evaluating pipeline risk of
failure at stream crossings and prioritizing
improvements based on the evaluation.

Hydraulic Model Development
and Source Water Quality and
Localized Nitrification
Mitigation Study

System Optimization

Provides efficient and concise mechanism for solving
existing and future water quality concerns, while also

providing a means for conducting hydraulic analyses

of the existing system.

Crossover Pipeline
Rehabilitation Optimization

System Optimization

Provides cost-effective alternative to address pipeline
risk of failure by enabling reline while continuing to
reliably service member agency demands.
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Project Advanced Project Category Reasoning for Advancing

Aqueduct Isolation Facilities System Resilience Increases operating potential of aqueduct system and
addresses risks to supplies in event of an unplanned
outage.

Additional Pump Drive and System Resilience Addresses pump station risk of prolonged outage in

Transformer at San Vicente the event of a mechanical/electrical failure.

Pump Station

Additional Power Source at San | System Resilience Addresses pump station risk of prolonged outage in

Vicente Pump Station the event of a loss of commercial power supply.

Pipeline 3/Pipeline 4 Conversion | System Optimization Addresses pipeline risk of failure by enabling reline
while maintaining delivery reliability without extended
shutdowns.

Rejection Tower Replacement System Resilience Addresses risk of failure of facility critical to
operations of both TOVWTP and the untreated water
system.

3.2.3.1 System Optimization: San Vicente Reservoir Water Authority Carryover Storage Policy
Update

The Water Authority maintains water storage capacity in the SVR for emergency, carryover, and
operational use. These different pools each serve different functions in the storage and delivery of
imported water supplies for the region. Emergency storage is reserved to provide up to 6 months of water
supply for a catastrophic event that severely limits or disrupts imported or local water supplies. Carryover
storage is used to supplement the region during potential extended periods of drought and water supply
shortages and is accumulated in wet seasons or years and carried over for use in subsequent dry
seasons or years. Operational or seasonal storage in SVR is the stored water supply used to meet
demands year to year under normal conditions. Seasonal storage is defined as placing water into storage
in the low-demand winter months for later use in the summer months to alleviate peak conveyance
constraints. The operational pool’s available storage capacity is the Water Authority’s remaining space
after allocating to the emergency and carryover storage pools. The management and operation of these
storage pools rely on consistent coordination between member agencies and the Water Authority, and in
response to changing environments.

Over the past 10 years, member agency demands have been lower than previously projected, resulting in
an opportunity to adjust the Water Authority’s SVR storage policy. Lower demands reduce the impact of
potential supply shortages from future droughts and will require less volume of carryover storage to
supplement imported or local supplies during drought conditions. Thus, the current SVR carryover pool
target volume, based on prior member agency demands that were significantly higher than current
projections, can be reduced to reflect the lower current demand projections.

As part of this project, an approach for setting the SVR target carryover storage was developed using
results from the CWASIim model. The carryover storage target is recommended to be updated annually
based on 5-year outlooks of future supplies and demands. The goal of the policy update is to optimize the
reservoir operational storage providing the Water Authority with flexibility to adjust to changing supply
and demand conditions, such as the ability to store excess imported water supplies or maximize capture
of local runoff during extreme wet weather periods. Optimization of the storage pools can be achieved by
establishing carryover pool volumes set by data-driven analysis of current and near-term demand
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projections and water supply conditions to determine the volume of storage needed to protect the region
against imported and local supply shortages caused by prolonged dry weather periods.

3.2.3.2 System Resilience: Seismic Risk Prioritization Policy

The Water Authority operates and maintains an extensive and complex water conveyance system, which
was built starting in the late 1940s. Over the decades, revisions to applicable building codes and design
standards have changed to incorporate lessons learned from large seismic events, both globally and
along the west coast of the United States. The Water Authority’s current seismic practice relies on new
facilities or retrofits of existing facilities to be built in accordance with the Water Authority’s Design
Manual for Seismic Design Criteria, which requires designs comply with current building codes at a
minimum and meet more stringent criteria for facilities that are critical for attaining post-earthquake
water delivery goals.

The project reviewed and documented CIP implementation policies and approaches according to seismic
risk mitigation strategies and developed a draft policy and prioritization criteria for seismic risks. A risk-
based prioritization tool was developed to aid Water Authority staff evaluate seismic risks to its physical
assets. The tool will facilitate a data-driven methodology for prioritizing capital improvement funds to
address the most likely and consequential risks that may result in interrupted supplies to member
agencies, property damage, and potential loss of life. Use of standardized criteria to assess these factors
will allow facility improvement projects to be systematically compared based on relative seismic risk,
considering the relative likelihood of failure (LOF) and consequence of failure (COF).

3.2.3.3 System Resilience: Creek Crossing Vulnerability Assessment Study

The San Diego County Water Authority operates and maintains pipelines that cross several creeks and
rivers; erosion from scouring forces at these crossings pose a threat to vital water system infrastructure.
A 2021 Climate Risk Assessment conducted by Hazen noted flooding risks as a climate threat to the
Water Authority pipelines. A 2022 report by InfraTerra also highlighted liquefaction risks at stream
crossing locations during seismic events. These existing scour and seismic concerns, coupled with the
potential for increased flooding, increase the LOF at pipeline creek crossings. This project will produce a
prioritization matrix identifying the stream crossings most vulnerable to damage from scour and
recommend proactive programmatic approaches to protect the pipeline crossings from hydrodynamic
stream forces. To support the development of this prioritization matrix, site and geotechnical
investigations will be conducted.

3.2.3.4 System Optimization: Hydraulic Model Development and Source Water Quality and
Localized Nitrification Mitigation Study

The proposed study comprises three components: a hydraulic model, a water quality study and an
associated planning tool. The hydraulic model will simulate the operation of the entire Water Authority
transmission system including appurtenant facilities, and calculate source water blends and age of water.
The model will illustrate conditions in the system that lead to nitrification and water age challenges. The
model will also be able to provide more information to untreated water users on source water blend
changes and the timing of the changes. The water quality study and planning tool will investigate the
treated water system under various conditions through grab sample analyses and computations that
evaluate various water quality parameters. The study and planning tool will utilize simulated flow
parameters, including age of water, generated by the hydraulic model to identify the conditions that likely
result in water quality issues and the system locations and member agencies most at risk. Based on
findings from the transmission system hydraulic model, water quality study and computational analysis
of various water quality parameters, long-term nitrification mitigation solutions will be conceptualized.
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3.2.3.5 System Optimization: Crossover Pipeline Rehabilitation Optimization

The existing Crossover Pipeline will need to be rehabilitated or replaced in the near future to address risk
of structural failure due to wire breaks in the pipeline. Ongoing wire breaks have been detected by an
acoustic fiber-optic system that provides continuous monitoring of the prestressed concrete cylinder
pipeline (PCCP) structural condition, indicating that the pipeline is at risk of structural failure. Since the
Crossover Pipeline serves as a critical, non-redundant transmission component in the aqueduct system,
rehabilitation or replacement of the facility has been identified as part of the Water Authority’s Asset
Management Program. Previous planning-level studies recommended replacement of the existing
pipeline with a new pipeline constructed in a parallel alignment. While replacement of the pipeline would
allow for near uninterrupted operation of the existing pipeline while the parallel pipeline is constructed,
the project would have significant cost, community, and environmental impacts. The Optimization Project
provides an alternative rehabilitation project utilizing pipeline lining technologies that would save capital
costs and reduce construction impacts in comparison to the replacement project. To facilitate shutdown
of the existing Crossover pipeline during pipeline rehabilitation, temporary measures, including temporary
member agency aqueduct connections and modified treated water operations on the first aqueduct are
included in the Optimized Project.

To implement the Optimized Rehabilitation Project, the following will need to be completed in the near-
term:

1. Establish an operational understanding with impacted member agencies for managing untreated
water deliveries during high demands due to reduced transmission capacity in the Crossover
Pipeline after rehabilitation.

2. Establish provisions to provide water to the cities of Escondido and Poway during the pipeline
rehabilitation.

3. Install carbon fiber repairs along critical sections of the Crossover Pipeline to prevent PCCP
failure prior to completion of the rehabilitation project.

To accomplish the rehabilitation work, coordination with the affected member agencies (Escondido,
Poway, San Diego, Ramona, and Helix) will be required. Water Authority staff have met with member
agency stakeholders to discuss this project. The agencies did not identify any major conflicts or concerns
that would prevent the Water Authority and other stakeholders from moving forward with further
consideration of the Optimized Rehabilitation Project. In addition, modeling simulations demonstrated no
long-term capacity constraints or concerns with this optimization strategy for the Crossover Pipeline.

3.2.3.6 System Resilience: Aqueduct Isolation Facilities

This project will allow the Water Authority to isolate the aqueduct at critical high-risk locations that are
subject to failure due to earthquakes, which have the potential to incapacitate significant segments of the
aqueduct system for extended periods. Once these locations are isolated during an emergency, the Water
Authority can flexibly reconfigure the system to deliver flows, which improves operational flexibility and
reduces unplanned system outages for member agencies. The facilities also allow for more efficient
isolation of segments of the aqueduct system to perform regular inspection and maintenance.

The main project component includes installing large diameter in-line isolation facilities on Pipelines 4
and 5 south of the San Luis Rey River. These facilities will allow the aqueduct system to isolate the high-
risk areas and resume aqueduct operations in a matter of days as opposed to months as predicted by the
InfraTerra study. Modeling simulations completed for the 2024 Master Plan evaluation demonstrated that
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installation of isolation facilities will provide a significant reduction in projected water shortages following
an abrupt disruption of the aqueduct caused by an earthquake.

3.2.3.7 System Resilience: Additional Pump Drive and Transformer at San Vicente Pump
Station

This project will improve system redundancy by providing an additional variable frequency drive unit
(VFD) and transformer as a critical backup to the two existing VFDs and transformers. This will not
increase the power use at San Vicente Pump Station (SVPS) but will provide redundancy for consistent
two-pump operation. In the pump's current condition, if one VFD fails, the Water Authority can only
operate one pump. This has the potential to impact regional water operations for an extended period
given the historically long lead times (a year or more) to procure replacement parts and complete repairs.
The SVPS is critical not only for QSA deliveries and normal seasonal operations, but also functions as a
critical component of the ESP should imported water supplies be interrupted.

3.2.3.8 System Resilience: Additional Power Source at San Vicente Pump Station

This project includes a new power supply to the SVPS. Seasonal storage withdrawals from the SVR, which
rely on operation of the SVPS, provide regional water supply during peak demand periods. The SVPS is a
critical component of the ESP should imported water supplies be interrupted. Currently, the pump station
has a single power supply provided by San Diego Gas & Electric (SDG&E) through a commercial (grid)
feed. The project will install on-site power generation to provide backup power in the event of an outage
of the station’s commercial feed, which is vulnerable during emergencies, such as earthquakes or
wildfires, or during Public Safety Power shutoff events (generally implemented during high wind events).
Initial project concepts include the use of diesel-fueled engine generators. Diesel generators can be
generally utilized for emergency uses or non-emergency uses when the duration is less than 12
consecutive months. When scoping this project, it was assumed that the diesel generators to be installed
would be used for emergency standby purposes only, not for continuous use. The National Renewable
Energy Laboratory conducted a study of all Water Authority facilities for power vulnerabilities and
identified a diesel generator was the best suited alternative to provide system resilience at the SVPS.
Future planning for the project should include the evaluation of emerging technologies, such as hydrogen
fuel cells, as their feasibility may improve with advancements in technology and changes in regulations. A
comprehensive feasibility study could help identify and assess alternative backup power options,
including hydrogen fuel cells or natural gas, which, despite potential cost challenges, may align with
future regulations and broader goals such as climate action plans and sustainability objectives

3.2.3.9 System Optimization: Pipeline 3/Pipeline 4 Conversion

This project will temporarily convert Pipeline 3 from untreated water service to treated water service, and
Pipeline 4 from treated water service to untreated water service north of TOVWTP. The intent of the
conversion is to facilitate the relining of Pipelines 4 and 5 in this segment of the aqueduct which have
demonstrated ongoing wire breaks in the existing PCCP. The project includes two crossover exchange
facilities (one already existing), which will switch the pipelines from treated to untreated or untreated to
treated water, north of TOVWTP. This project would reduce the duration of construction of a relining
project, construction cost, and number of shutdowns necessary to reline Pipeline 4. In addition to the use
of the conversion facilities during planned Pipeline 4 relining, the facilities would provide operational
flexibility during routine maintenance, planned repairs, and responses to unplanned events, potentially
reducing or eliminating the need for treated water pipeline shutdowns.
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3.2.3.10 System Resilience: Rejection Tower Replacement

This project will replace the existing Rejection Tower located adjacent to TOVWTP. The Rejection Tower
was originally constructed in the early 1980s and serves as a critical hydraulic control facility for the
untreated water transmission system. More recently, after portions of the exterior coating (on the inner
pipe) started to delaminate and detach, the coating was removed. As a result, risk of the existing rejection
tower corroding has increased, which can leave it more susceptible to corrosion failure. No available
method is available to monitor the corrosion on the interior of the rejection tower due to physical
constraints of the structure. The 2018 Kleinfelder report’s evaluation of the Rejection Tower indicates that
the structure is seismically deficient. The 2021 Hazen report recommends replacement of the existing
rejection tower in kind due to its risk of failure if the untreated system regulatory storage project is not
advanced by 2031. The regulatory storage project was previously proposed to improve hydraulic control
of the untreated water transmission system but would also serve to replace the rejection tower. It was
determined, however, through conversations with Water Authority staff, that the untreated regulatory
storage project could not be advanced by the 2031 timeframe because of funding constraints and that
the Rejection Tower Replacement Project is the most cost-effective mitigation to reduce the risk of failure
of the structure. Therefore, the rejection tower is planned to be replaced in kind, but with upgrades to
provide seismic resilience.
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4.0 Risk Reduction/Cost Assessment

The 2024 Master Plan team identified the projects discussed above to address the vulnerabilities and
risks identified in the baseline evaluation phase. Project evaluations involved a risk reduction/cost
assessment to score solutions in terms of risk reduction and capital cost to the Water Authority, enabling
the team to display and evaluate the balance between cost and risk. A conceptual example of this
comparison is shown on Figure 4-1. The zones of similar cost and risk balance, known as “decision
zones,” are a key part of the risk-based visualization. These zones allow decision makers to view
individual projects or solutions and visually compare their relative merits in terms of both cost and risk
reduction. Projects scoring lower on either axis or both axes of the graph correspond to lower levels of
cost and/or higher levels of risk reduction and are generally considered more favorable. Projects higher
on the graph are generally less favorable as they are higher cost, lower risk reduction potential, or both.
Options that are in the middle require additional qualitative evaluation.
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Figure 4-1

4.1 Performance Evaluation Criteria

Risk Reduction/Cost Assessment Decision Matrix

Each assessed project reduces risk under specific failure conditions, and those conditions vary across

the projects. Therefore, it was important to establish a scoring methodology that could evaluate relative
risk reduction benefit under a variety of failure events. More specifically, the criteria were aimed at
evaluating how successful projects were at achieving the system objectives refined through the baseline

performance evaluation:

e Reducing or mitigating risks of abrupt disruptions.

e Mitigating localized water quality/nitrification challenges.

e Reducing operational expenditure or improving operational flexibility.
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The risk assessment evaluated the likelihood and consequence of specific failures before and after each
project is implemented. For this analysis, a failure is generally considered to be the failure of either a
specific facility or aqueduct segment. Multiple types of failures were evaluated for each project, and the
failure with the highest overall risk was selected. The composite of both COF and LOF scores were used
to identify the total risk impact associated with a system vulnerability and how any particular solution
serves to reduce that risk. The overall risk score is determined by multiplying the LOF and COF scores.
The following subsections elaborate on each of the criteria in greater depth.

Please note that specific risk scores have been intentionally excluded from the report and appendices to
mitigate security risks. This measure is in place to safeguard sensitive information and prevent the
identification of potential security vulnerabilities.

4.1.1  Consequence of Failure Criteria

The COF evaluation criteria is intended to quantify the system’s ability to satisfy its intended or desired
goals by evaluating the potential impact a failure event has on system performance. The COF was
evaluated both before and after implementation of each project, study, or policy to determine a project’s
effectiveness in reducing the consequence of a facility or system failure. This allowed for a quantifiable
assessment of each solution’s ability to mitigate potential consequence of failure.

Levels of service (LOS) were layered into the narrative of the COF scoring to understand and benchmark
performance. These LOS goals are interpreted specifically for this 2024 Master Plan and not intended to
be applied more broadly, outside of this performance evaluation. Meeting LOS, in the context of this
performance evaluation, denotes that the Water Authority can continue to operate and provide deliveries
to its customers with little need for changes to either the Water Authority’s or member agency’s standard
methods of operation. The Water Authority’s overarching goal is to provide both safe and reliable water to
its customers. The COF scoring methodology is shown in Table 4-1.

Table 4-1 Consequence of Failure Scoring Methodology
Consequence of Failure
LOS Met LOS Met LOS Not Met LOS Not Met LOS Not Met
Undesirable
No operational Mlnpr operational qperatlonal Some negative Significant negative
adiustments adjustments by adjustments or impacts impacts
J Water Authority impacts to member P P

agency operations

B 3 « I

COF is interpreted through the lens of four measurable performance evaluation criteria: Delivery Shortage,
System Outage, QSA Supply Storage or Utilization Challenges, and Localized Nitrification Challenges.
Together, the criteria help to evaluate each project’s ability to mitigate critical system vulnerabilities and
enhance the system's resiliency and reliability. The criteria are described in Table 4-2.
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Table 4-2

Performance
Evaluation
Criteria

Delivery
Shortage

Purpose

This criterion assesses the Water
Authority’s ability to continue to provide a
safe and reliable water supply under future
demand and supply scenarios, measured
by maximum delivery shortage (acre-feet
per year) to member agencies that the
system experiences.

The scoring focus is primarily aimed at
evaluating shortages in the event of an
abrupt disruption, as this was determined
to be a vulnerability based on the Baseline
System Evaluation. Examples of an abrupt
disruption include sudden failures of the
aqueduct due to a seismic event or PCCP
wire breaks, or impacts to plant and pump
station operations due to an extended
power outage.

For projects that did not address an abrupt
disruption, this scoring criteria allowed for
consideration of the maximum shortage
under normal operations.

Consequence of Failure Criteria Purpose and Basis

Basis for Criteria

Under normal operations, the following criteria

apply:

No new infrastructure for supply
development is needed if shortages are
below 15 thousand acre-feet per year
(TAFY), which is the supply volume that
can be routinely mitigated by operational
or management actions.

Shortages that are greater than 15 TAFY
cannot be easily mitigated by operational
or management actions, and are
therefore not meeting the Water
Authority’s desired levels of service.

Shortages greater than 30 TAFY, or
double that which can be mitigated by
operational or management actions,
would result in a significant negative
impact to member agencies.

Under emergency conditions, the following criteria

apply:

Likelihood of meeting ESP delivery
targets, as described in Section 3.1.1, for
all agencies under an emergency event,
such as abrupt disruption, allows the
Water Authority to meet levels of service
without the need for operational
adjustments beyond ESP protocols.
Likelihood of not meeting ESP delivery
targets would result in a significant
negative impact to member agencies.

Scoring Approach

A combination of CWASim and desktop
evaluations were used to determine the
magnitude of anticipated delivery shortages
before and after project implementation.
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Performance
Evaluation
Criteria

System Outage

Purpose

This criterion reviews the potential for
member agency deliveries to be
interrupted in the event of an asset outage
event. The duration necessary to complete
repairs and procure new materials
following the asset outage event is
considered under this criterion.

Unplanned outages and delivery reliability
are related, but the focus of the unplanned
outage criteria is on the duration of the
outage as experienced by even a single
member agency, not on the magnitude of
the potential shortage on a systemwide
basis.

Basis for Criteria

Planned outages that are less than 10 days, which
is the maximum outage during which member
agencies can sustain water supply through local or
alternative sources, are considered to be within
standard operating procedures.

Generally, an abrupt disruption event is not
planned. Unplanned outages that are 10 days or
less in duration are less desirable than planned
outages but are still considered to be within the
Water Authority’s standard level of service for the
purpose of the performance evaluation.

Unplanned outages of greater than 10 days do not
meet the Water Authority’s level of service. The
severity of the impact is related to the duration of
the outage.

Scoring Approach

This criterion considers the time to repair facilities
that are not hardened or protected against
damage or disruption based on the Pipeline
Seismic Vulnerability Assessment and Repair
Time Estimates TM (InfraTerra, 2022). This report
estimates that following a seismic event, if the
current high risk aqueduct vulnerabilities are not
addressed, it could take over 2 months to perform
repairs.

For those facilities not directly discussed in this
report, desktop evaluations were conducted to
evaluate the potential for unplanned system
outages. For example, a rejection tower failure
would result in the untreated system and
TOVWTP being nonoperational; the magnitude of
this impact has the potential to impede Crossover
and Pipeline 5 deliveries.

QSA Supply
Utilization

This criterion assesses the Water Authority
system'’s ability to receive and utilize 100%
of the annual contractual volume of
imported QSA water by either delivery to
member agencies or placing in regional
storage.

The Water Authority has limited ability to adjust
QSA delivery schedules from MWD. The Water
Authority’s agreement with MWD requires that
QSA be delivered in equal monthly amounts.
Deviations from the monthly delivery schedule
requires concurrence from MWD, which may
involve coordination and negotiation between the
agencies.

For application of this criteria, unused QSA supply
greater than the 1 month delivery volume (23,166
acre-feet) constitutes a negative impact since it
would necessitate a deviation in the delivery
schedule, and during an abrupt disruption event,
limited time would be available for coordination
and an agreement to take place. Other scores in
this category, ranging from 1/4 of a month’s QSA
supply, or 5,800 acre-feet, to less than 1 month of
QSA supply, were established according to
operational input from Water Authority staff.

Assesses the potential for QSA remaining. Use
CWASIm output when available. For SVPS, it is
expected that pump operations facilitate delivery
of QSA, so an interruption to SVPS would impact
QSA operations.
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Performance
Evaluation
Criteria

Localized
Nitrification
Challenges

Purpose

This criterion evaluates the potential for
localized nitrification challenges that result
in the need to discharge (flush) treated
water in the First Aqueduct south of
Hubbard Hill to prevent low flows or
stagnation in the northern portion of the
aqueduct.

Basis for Criteria

Scoring ranges for this factor were established
through communications with Water Authority
staff. Operational flushing between 2021 and 2023
resulted in over $2M per year of lost revenue, thus
any amount of flushing is considered undesirable
and does not meet the Water Authority’s desired
levels of service.

Scoring Approach

This criterion considers the volume of flushed
water over Hubbard Hill due to compliance with
the Nitrification Control Plan. Water Authority
staff provided historical data for 2021 to 2023
showing how much flushing was required for
compliance with the Nitrification Control Plan. The
total cost of flushing was calculated by
multiplying the volume of flushed water by the
Water Authority’s current cost per acre foot of
treated water.

BLACK & VEATCH + JACOBS | Risk Reduction/Cost Assessment
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The COF criteria scoring table is provided in Table 4-3.

Table 4-3

Performance

Evaluation Criteria

Delivery Shortage

COF Criteria

Maximum
shortage (acre-
foot [AF]) over

duration of asset
outage OR
maximum annual
shortage under
normal operations
(acre foot per year
[AFY])

No Need for Operational
Adjustments

< 15,000 AFY systemwide
under non-emergency
operations OR
likely to meet ESP delivery
targets for all agencies
under an emergency event

Minor Operational
Adjustments by
WA

(NOT USED)

Requires
Undesirable
Operational

Adjustments or
Impacts to MA
Operations

> 15,000 AFY
systemwide under
non-emergency
operations

Some Negative
Impacts

(NOT USED)

Significant
Negative Impacts

> 30,000 AFY
systemwide
under non-
emergency
operations or
unlikely to meet
ESP delivery
targets

System Outage

Length of Water

Planned shutdown of 10

Unplanned outage

Unplanned outage

Unplanned outage

Unplanned outage
of >2 months

Hubbard Hill due
to localized
nitrification

Authority Outage days or less of 10 days or less of > 10 days but of > 1 month, but
(days) (standard equal to or less equal to or less
notifications/procedure) than 1 month than 2 months
QSA Supply Maximum QSA 0 <5,800 >5,800 to 11,500 >11,500 to 23,000 >23,000
Storage or Remaining (AFY)
Utilization in 90% of
Challenges realizations
Localized Operational 0 >$1M >$2M >$3M >$4M
Nitrification expenditure for
Challenges flushing over

BLACK & VEATCH + JACOBS | Risk Reduction/Cost Assessment
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4.1.2 Likelihood of Failure Criteria

LOF considers both the probability that a specific failure event will occur and the potential for the failure
to result in impacts to the system. Like COF, LOF was also measured in terms of both “before” and “after”
solution implementation.

The LOF score takes into account infrastructure conditions and vulnerabilities. Facilities that were
hardened or otherwise resilient against a failure were given a lower LOF score, to take credit for the
benefits of that project in minimizing the potential for an infrastructure failure during a disruptive event. A
seismic event, for example, has a very low potential frequency of occurrence. The Pipeline Seismic
Vulnerability Assessment and Repair Time Estimates report by InfraTerra (InfraTerra, 2022) indicates that
for the portion of the Elsinore fault crossing the Water Authority’s pipelines, the best estimate recurrence
interval of an earthquake is 550 to 600 years, which would be less than a 1% annual occurrence. An asset
that has a high anticipated resilience to withstand earthquake damage, such as a recently replaced
pipeline that allows movement and/or deformation without joint failure when subjected to seismic forces,
would score a 1 under the LOF criteria.

The LOF scoring methodology is shown in Table 4-4.

Table 4-4 Likelihood of Failure Scoring Methodology
Likelihood of Failure
<100 Years <100 Years 10 to 100 Years 1to0 10 Years Each Year

<1% annual
occurrence and

o <1% annual > 1% to 10% annual >10% to < 100% >100% annual
hardened/resilient
. occurrence occurrence annual occurrence occurrence
against
consequence

B - : .

4.1.3 Cost Estimating Assumptions

Planning-level cost estimates were developed to complement the risk analysis, based on the scope of the
projects summarized in Attachments E-2 and E-3. The costs developed in the 2024 Master Plan are based
on construction bids and costs of recently awarded or completed representative water facility
improvement projects and from standard cost estimating guides. Where necessary, costs were escalated
to 2024 dollars. These costs are consistent with an Association for the Advancement of Cost Estimating
(AACE) Class 5 estimate. Typical accuracy ranges for Class 5 Opinion of Probable Construction Cost
(OPCC) are -20% to -50% on the low side, and +30% to +100% on the high side, depending on the technical
complexity of the project and appropriate contingency determinations. The expected accuracy range for
the estimates is based on confidence and assessment of the quality and reliability of information used by
the estimator. The range for the 2024 Master Plan project cost estimates is expected to be -30% to +50%,
low to high.

Generally, an implementation estimate of 30 percent for administrative costs and construction
contingency of 50 percent of the base costs were used. Adjustments to the contingency were made on a
case-by-case basis. Markups for professional services during design were taken as a percentage of the
base capital cost, to account for engineering and design, legal, administration, construction management,
mitigation, etc. Construction contingency was also taken as a percentage of the base capital cost, to
account for construction only.
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The sum of the escalated base capital cost and contingencies defined the total project costs. The total
project cost is translated to net project cost for interpretation in the project evaluation. In most cases the
total and net costs are the same. In some instances, where the 2024 Master Plan project is proposed as
an alternative to a previously planned capital improvement project and would result in an implicit cost
offset relative to the planned project, the net project cost is the total cost minus the value of that offset
and details are shown in Attachment E-3.

4.2 Risk Reduction/Cost Assessment Results

COF and LOF scores for each of the proposed projects described in Subsection 3.2.3 were determined
through application of the criteria and methodology described in Section 4.1. Each project risk reduction
score was calculated by taking the difference between the product of COF and LOF before and after
project implementation, and overall risk reduction scores for the projects were graphed against the net
project costs. Table 4-5 summarizes the evaluated projects and the failure event that was considered
when developing the overall risk reduction scores. In some cases, multiple types of failure were evaluated
to determine the failure event which had the highest overall risk reduction — this failure event was
considered to govern for the purposes of the risk reduction/cost assessment.

Table 4-5 Proposed Projects Represented in Risk Reduction/Cost Assessment Graphic
Net Project
Cost'
Project Category ($ Millions) | Failure Event
San Vicente Reservoir Water Authority | System 0 Adverse change in supply and
Carryover Storage Policy Update Optimization demand
Seismic Risk Prioritization Policy System Resilience 0 Seismic Failure
Creek Crossing Vulnerability System Resilience 0.8 Scour/Pipe Structural Failure
Assessment Study
Hydraulic Model Development and System 2.1 Hydraulic conditions and source
Source Water Quality and Localized Optimization water characteristics resulting in
Nitrification Mitigation Study aqueduct water quality issues
Crossover Pipeline Rehabilitation System -36.8 Pipe Structural Failure
Optimization Optimization
Aqueduct Isolation Facilities System Resilience 16 Seismic Failure
Additional Pump Drive and System Resilience 4.7 Outage of all pumping capacity
Transformer at SVPS due to failure of VFD(s) and other
station components
Additional Power Source at SVPS System Resilience 16.6 Extended Power Outage
Pipeline 3/Pipeline 4 Conversion Sysjcer.n . 221 Structural Failure of Pipeline 4
Optimization
Rejection Tower Replacement System Resilience 49 Corrosion Failure
TNet project cost includes an alternative project cost offset.

Figure 4-2 presents the results of the risk reduction/cost assessment for each proposed project,
illustrating the relative position of a project'’s risk reduction and cost compared to the existing system,
which is represented by the blue horizontal line, at a risk reduction value of 0. The lower a project is

located along the y-axis, the greater reduction in system risk.

E 4-8



2024 Master Plan | Appendix E: Infrastructure Analysis and Improvements

-$80

Net Savings (in millions of dollars)

-$60 -$40 -$20

S0

Project Costs (in millions of dollars)

$20 $40 $60 $80

$100

-$100
0
-2
-4
v
~ K4
N o
o a)
£
g -
> =
Y O
w
(a]
-8
-10
-12

Figure 4-2

Water Authority Seismic J/:
Policy, -1.0

Creek Crossing Vulnerability
Assessment -1.0

Crossover Pipeline Relining
Optimization, -8.0

e

Risk Reduction/Cost Assessment Results

BLACK & VEATCH + JACOBS | Risk Reduction/Cost Assessment

€

Water Authority Carryover Storage
Policy Update, -2.5

Source Water and Localized
Nitrification Mitigation Study, -4.5
Aqueduct Isolation
Facilities -4.5

Additional Pump Drive &
Transformer at SVPS, -5.8

Additional Power Source

O/(T Q — p3/4switch, -6.0

o

at SVPS, -6.0

Rejection Tower
Replacement -9.8

E 4-9



2024 Master Plan | Appendix E: Infrastructure Analysis and Improvements

Summaries of the individual project assessments are provided in the following subsections. For each
project, a table indicates the “after project” decrease in likelihood or consequence of failure score
compared to the “before project” condition, as represented by a downward arrow.

4.21

This project optimizes the SVR’s storage by establishing annual carryover storage targets set by a more
frequent analysis of current and near-term demand projections and water supply conditions. The current
SVR's carryover pool target volume, based on prior member agency demands and local supplies, were
higher than current projections; therefore, the target can be reduced to reflect current conditions. By
adjusting the carryover pool targets to lower storage volume, the Water Authority will gain more flexibility
to manage operations without adding to the overall capacity of the reservoir. The policy enables carryover
targets to be adjusted annually, using a Carryover Target Storage Tool, based on projected 5 year
demands and supplies, offering operational resilience.

San Vicente Reservoir Water Authority Carryover Storage Policy Update

The impacts of the Water Authority Carryover Storage Policy Update were evaluated for the purposes of
the risk/cost assessment. The baseline system evaluation indicates there is a low likelihood of QSA
supplies not being fully stored or utilized; in a small number of cases, low demand conditions and lack of
available storage capacity may challenge the Water Authority’s ability to store or utilize all QSA supplies.
Reduction of the carryover storage will result in increased operational storage, allowing the Water
Authority to be more flexible when responding to changes in demands (resulting in lower consequence of
failure), and has a resulting ancillary benefit of reducing the likelihood that QSA would be remaining
(resulting in a lower likelihood of failure). Post-project impacts to LOF and COF are summarized in Table
4-6. The project offers risk reduction at a negligible cost and is therefore recommended for
advancement in the 2024 Master Plan.

Table 4-6 San Vicente Reservoir Water Authority Carryover Storage Policy Update Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood of Delivery System Utilization Nitrification
Project Failure Shortage Outage Challenges Challenges
San Vicente Reservoir Water Authority N 3
Carryover Storage Policy Update

4.2.2 Hydraulic Model Development and Source Water Quality and Localized Nitrification

Mitigation Study

This study will develop models and software-based tools to better understand the hydraulic and water
quality parameter dynamics through the aqueduct system under current and future flow conditions. This
understanding will enable the Water Authority to strategically and cost effectively invest in capital
projects to improve aqueduct performance. The outcomes of this study include identification of
nitrification mitigation solutions that reduce risk to the long-term operation of the aqueduct system.

This study provides a mechanism through which various water quality issues may be addressed in the
future, as well as providing tools to support optimization of diverse operational strategies and design and
execution of infrastructure improvement projects. From a risk-scoring perspective, it was assumed to
offer a modest reduction in LOF. The LOF reduction represents the ability to make strategic and cost-
effective investments. Post-project impacts to LOF are summarized in Table 4-7. Use of the study
findings and associated modeling tools to develop mitigation strategies for water quality control and to
optimize the scope and design of future infrastructure improvement projects is anticipated to yield cost
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savings exceeding the project cost, and thus, is recommended for advancement in the 2024 Master
Plan.

Table 4-7 Hydraulic Model Development and Source Water Quality and Localized Nitrification Mitigation
StudyScores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges | Challenges
Source Water and Localized N
Nitrification Mitigation Study

423

This project facilitates a cost-saving alternative to the planned replacement of the Crossover Pipeline by
providing temporary treated water service to the cities of Escondido and Poway while the Crossover
Pipeline is out of service during pipeline rehabilitation. Escondido will be served by a new temporary
treated water connection to the First Aqueduct. Poway will receive water via the First Aqueduct which will
be spilled over Hubbard Hill during the Crossover Pipeline rehabilitation. With these provisions in place,
the Crossover Pipeline, which is at risk of failure due to structural deterioration, can be shut down and
repaired and relined. The project represents a cost-saving alternative to the Crossover Pipeline
Replacement project, which would install a parallel pipeline to replace the current asset.

Crossover Pipeline Rehabilitation Optimization

The project reduces the likelihood that the aging infrastructure will fail by relining it. Provisions for water
deliveries to both Escondido and Poway reduce the risk of delivery shortages and also system outages
caused by a sudden PCCP break. Post-project impacts to LOF and COF are summarized in Table 4-8. The
project facilitates rehabilitation of a critical facility, which will greatly reduce the risk of a pipeline
failure and resulting water delivery shortages, and provides significant cost savings as an alternative to
the planned Crossover Pipeline Replacement Project, and thus, is recommended for advancement in the
2024 Master Plan.

Table 4-8 Crossover Pipeline Rehabilitation Optimization Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Crossover Pipeline Rehabilitation
Optimization v v v
4.2.4 Pipeline 3/Pipeline 4 Conversion

The Pipeline 3/Pipeline 4 conversion project facilitates relining of Pipeline 4 by moving treated water
conveyance on the Second Aqueduct, allowing Pipeline 4 to be taken out of service for an extended
period of time. The project will construct facilities that will allow treated water flows to be diverted from
Pipeline 4 to Pipeline 3 north of TOVWTP, allowing for uninterrupted delivery of imported treated water
supplies while Pipeline 4 is out of service for rehabilitation. Rehabilitation of Pipeline 4 will greatly reduce
the risk of pipeline failure due to PCCP wire breaks. In addition to use during the Pipeline 4 rehabilitation,
this project could be used during other planned or unplanned pipeline shutdowns or failures to ensure
treated water supply is maintained to member agencies with minimal interruption. Through the scenario
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planning process, CWASIim model simulations demonstrated that Pipeline 3 has sufficient capacity to
meet treated water delivery requirements under most future demand and supply conditions, except those
driven by extreme climate or natural disaster. Without this project, relining of Pipeline 4 cannot be
completed without significant disruptions to treated water service.

This project provides significant reduction in delivery outages that would result from a failure of Pipeline
4. It also significantly reduces the duration of an unplanned outage for emergency repairs, which
historically have taken up to 6 weeks to complete. Post-project impacts to COF are summarized in Table
4-9. This project provides significant operational risk reduction and potential cost savings to planned
Pipeline 4 rehabilitation projects, and thus, is recommended for advancement in the 2024 Master Plan.

Table 4-9 Pipeline 3/Pipeline 4 Conversion Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Pipeline 3/Pipeline 4 Conversion N2 N
4.2.5 Seismic Risk Prioritization Policy

This policy includes a risk-based prioritization tool which will aid Water Authority staff in evaluating
seismic risks to its physical assets. The tool will add seismic data-driven methodology to the capital
improvement prioritization. From a risk scoring perspective, even though the project does not include a
capital project to seismically harden a specific Water Authority asset, the policy itself is given risk
reduction credit for reducing the potential likelihood of a failure by enabling the Water Authority to invest
wisely in those projects which have the greatest seismic risk reduction benefit. For more information
about the Seismic Policy and Risk Prioritization Tool, refer to the Seismic Policy and Prioritization TM.

The Seismic Policy and Prioritization Tool proactively identifies vulnerable assets before failures may
occur; for the risk scoring process, the project was assumed to offer a slight reduction in LOF, despite not
having a capital component. Post-project impacts to LOF are summarized in Table 4-10. The policy
provides a mechanism for future risk reduction at no additional cost, and thus, is recommended for
advancement in the 2024 Master Plan.

Table 4-10 Seismic Risk Prioritization Policy Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Water Authority Seismic Risk Policy N2
4.2.6 Creek Crossing Vulnerability Assessment Study

Existing scour and seismic concerns, coupled with the potential for increased flooding as a result of
climate-driven increases in precipitation, can increase the likelihood of failure at pipeline creek crossings.
This project will produce a prioritization matrix identifying the stream crossings most vulnerable to
damage from scour and recommend proactive programmatic approaches to protect the pipeline
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crossings from hydrodynamic stream forces if needed. Thus, it allows the Water Authority to invest wisely
in those projects which have the greatest risk reduction benefit.

This study proactively identifies vulnerable pipeline crossings before potential failures occur caused by
liquefaction and scour, so from a scoring perspective, it was assumed to offer a slight reduction in LOF,
despite not having a capital project component. Post-project impacts to LOF are summarized in Table
4-11. The study provides a mechanism for future risk reduction at minimal cost and is recommended for
advancement in the 2024 Master Plan.

Table 4-11 Creek Crossing Vulnerability Assessment Study Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Creek Crossing Vulnerability N
Assessment Study

4.2.7 Aqueduct Isolation Facilities

This project allows the Water Authority to quickly isolate segments of the aqueduct system in the event of
a failure. The segments include locations identified through prior studies as at high risk of failure due to
natural disasters, such as earthquakes. Failures within these segments would have the potential to
incapacitate much of the regional transmission system for extended periods. Isolation of the segments
immediately after a failure will allow the Water Authority to utilize alternative delivery strategies to
minimize disruptions to member agency supplies.

The project is anticipated to result in significant reductions in delivery shortages and system outages
experienced by member agencies in the event of a failure of select high risk segments of the aqueducts.
Modeling confirmed that the project would offer significant reduction in shortages during an abrupt
disruption event. The project is not anticipated to impact LOF. Post-project impacts to COF are
summarized in Table 4-12. The project significantly reduces the risk from unplanned transmission
system outages and member agency delivery shortages resulting from a seismic event or pipeline
structural failure by means of improved operational control, and thus, is recommended for advancement
in the 2024 Master Plan.

Table 4-12 Aqueduct Isolation Facilities Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Aqueduct Isolation Facilities N2 N2

4.2.8 Additional Pump Drive and Transformer at San Vicente Pump Station

This project will improve system redundancy by providing an additional VFD and transformer at the SVPS
that will increase the number of fully independent pumping trains at the pump station from two to three,
with one train providing full redundancy in the event of failure. The SVPS is a critical regional facility,
essential to providing water supply during an emergency, including the reduction or interruption of
imported water supplies. Additionally, the pump station is used to utilize QSA and local water supplies.
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Operational simulations performed as part of the scenario planning process indicated that consistent
operation of one station pump under most conditions and two pumps during seasonal or emergency
operations is required to reliably meet member agency demands. The current station configuration
utilizes two VFD/transformer assemblies to drive three duty pumps, with two pumps sharing one of the
assemblies; therefore, if one of the VFDs were to fail, the Water Authority would only be able to operate a
single pump. Furthermore, the current configuration increases the risk of losing all pump operations if the
dual use drive assembly were to fail while the other pump train is out of service for repair or maintenance.
These risks are compounded by the fact that repair parts for major pump station components, including
VFDs, have long procurement lead times (on the order of 1 year) that would extend repair times.

This project provides a redundant VFD, which will reduce the likelihood of loss of pumping capacity due to
VFD failure and reduce the potential for unused QSA. Post-project impacts to LOF and COF are
summarized in Table 4-13. The project significantly reduces the risk of losing pump station capacity for
extended periods by providing full redundancy of crucial station equipment, and thus, is recommended
for advancement in the 2024 Master Plan.

Table 4-13 Additional Pump Drive and Transformer Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Additional Pump Drive & Transformer N J
at SVPS

4.2.9

This project will improve system resilience by providing a backup onsite power supply (diesel generators)
at SVPS. Currently, SVPS is served by commercial power from SDG&E, which has the potential to be
interrupted due to winds, wildfires, or earthquakes. For scoring purposes, the failure event is a low
likelihood but high consequence event resulting in a 6- to 8-week outage of the pump station, potentially
during peak demand periods. An outage has the potential to interrupt QSA deliveries and significantly
limit the ability of the Water Authority to provide supplemental emergency supplies in the event of
interruptions in the imported water supply.

Additional Power Source at San Vicente Pump Station

The evaluation showed that this project mitigates the risk of delivery interruptions caused by a long
duration power-outage . Post-project impacts to LOF and COF are summarized in Table 4-14. The project

significantly reduces the risk of losing station operation by providing a redundant power source to the
station, and thus, is recommended for advancement in the 2024 Master Plan.

Table 4-14 Additional Power Source at SVPS Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization | Nitrification
Project of Failure Shortage Outage Challenges Challenges
Additional Power Source at SVPS N7 N2
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4.2.10 Rejection Tower Replacement

Failure of the rejection tower would result in a partial or complete loss of untreated pipeline capacity and
utilization of the TOVWTP, impacting imported water supply availability and potentially member agency
deliveries. This project would replace the degraded facility with a new, seismically resistant structure. The
magnitude of the impact of these outages was not directly modeled in CWASim because smaller
hydraulic facilities like the rejection tower are not included in the CWASim system model. Therefore, the
evaluation conservatively assumed no impacts to COF during the risk scoring.

The project will eliminate the likelihood of age-related deterioration of the rejection tower by replacing it
with a new facility and will greatly reduce the likelihood of a seismic failure because the new rejection
tower will be designed to be seismically resilient. Post-project impacts to LOF are summarized in Table
4-15. The project significantly reduces the risk of failure of a critical operational component of the
aqueduct system by replacing the degraded structure with a new, resilient facility, and thus, is
recommended for advancement in the 2024 Master Plan.

Table 4-15 Rejection Tower Replacement Scores
Consequence of Failure
QSA Supply
Storage or Localized
Likelihood Delivery System Utilization Nitrification
Project of Failure Shortage Outage Challenges Challenges
Rejection Tower Replacement N2
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5.0 Conclusions

Solutions to potential system vulnerabilities were identified through scenario planning, a baseline system
evaluation, and MATG workshop process. The risk reduction/cost evaluation process further evaluated
the efficacy of these solutions by quantifying the anticipated risk reduction each project would provide
based on a standardized set of performance criteria relative to the estimated cost of project
implementation. The results of the evaluation have provided a series of policies, studies, and projects that
are recommended for inclusion in the Water Authority’s comprehensive CIP based on their beneficial
reduction of risk and cost. The following key takeaways were determined from the risk/cost analysis:

e Ten projects addressing system optimization and resiliency are recommended to be included in the
Water Authority Capital Improvement Program:

Policies: Water Authority Carryover Storage Policy Update; Seismic Risk Prioritization Policy

Studies: Creek Crossing Vulnerability Assessment Study; Hydraulic Model Development and Source
Water Quality and Localized Nitrification Mitigation Study Infrastructure Improvement Projects:
Crossover Pipeline Rehabilitation Optimization; Aqueduct Isolation Facilities; Additional Pump Drive
and Transformer at SVPS; Additional Power Source at SVPS; Pipeline 3/Pipeline 4 Conversion;
Rejection Tower Replacement

¢ Recommended solutions provide significant reduction of risk to the Water Authority system based on
multiple failure scenarios under a range of potential future supply and demand conditions.

e All recommended solutions were identified as providing risk reduction to the regional water system,
regardless of the future supply and demand conditions, and were in alignment with the Water
Authority’s goals and objectives.

e Recommended solutions provide favorable risk reduction per cost benefit.

Each project was evaluated according to its ability to reduce the risk of a particular failure mode or
vulnerability and was organized using a risk-based priority. This priority is based on how significant or
urgent the risk reduction is to the system. This decision process is represented on Figure 5-1. Projects fall
into different decision zones in a cost-to-benefit comparison model. These zones compartmentalize the
more and less favorable projects from those that require additional interpretive analysis before providing
a recommendation. All solutions underwent cost estimates as part of the decision process to understand
the recommendation’s economic significance.

The risk-based prioritization methodology was used to support the development of an implementation
schedule. The proposed projects will be prioritized according to the type of risk being reduced, the
urgency of the risk being reduced, cost-to-benefit analysis, institutional and collaborative understanding
of the Water Authority, and member agency needs. The final project implementation recommendations
are described in comprehensive detail in the 2023 Water Facilities Master Plan Report.
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Attachment E1. MATG 5 Feedback Responses
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Attachment E2. Descriptions of Projects Advanced to Risk
Reduction/Cost Assessment
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Projects Evaluated in Master Plan

Policies
1 - San Vicente Reservoir Carryover Storage Policy Update
2 — Seismic Risk Prioritization Policy

Planning Studies
3 — Creek Crossing Vulnerability Assessment Study
4 - Hydraulic Model Development and Source Water and Localized Nitrification

Mitigation Study

Infrastructure Improvement Projects

5 - Crossover Pipeline Rehabilitation Optimization

6 — Aqueduct Isolation Facilities

7 - Additional Pump Drive and Transformer at San Vicente Pump Station
8 - Additional Power Source at San Vicente Pump Station

9 - Pipeline 3/Pipeline 4 Conversion

10 - Rejection Tower Replacement

Refer to Appendix E, Table 3-1, in the 2024 Water Facilities Mater Plan
Report for projects that were removed from further consideration by the
2024 Master Plan.

Pg1
Pg2

Pg3

Pg4

Pg5
Pg6
Pg 7
Pg 8
Pg9
Pg 10



1 - San Vicente Reservoir Carryover Storage Policy Update

Type of Project: Policy
Affected Facility: San Vicente Reservoir

PURPOSE AND NEED

San Vicente Reservoir provides widespread storage for much of San
Diego County’s water supply. One of the pools of storage is called
“carryover storage” and is used to provide countywide protection
against extended drought. With lower demands on the Water
Authority’s system, the carryover storage volume can be reduced,
freeing up operational storage volume pools that can be used for
other purposes. Since the San Vicente Dam Raise was completed, the
Water Authority has stored 70,000 AF of carryover storage which was
consistent with anticipated drought conditions for demands during
the early 2000s when the projections were performed.

PROJECT DESCRIPTION

This policy update to the carryover storage volume is in response to the existing and projected demands in the region
and is established using a decision-support tool based on regional system modeling with a range of water supply and
demand scenarios. Modeling results recommend a carryover storage target that is sufficient to meet any potential
shortfalls over a 5-year drought forecast. The update also includes process documentation to support an ongoing
review of the policy’s minimum target.

PROJECT ELEMENTS
No facilities will be constructed because of this policy recommendation.

OPERATING IMPACTS

The revised policy provides for increased operational flexibility to manage reservoir storage. Carryover storage target
will be reduced from 70,000 AF to 40,000 AF, freeing up space to store future available water for operational needs. The
target will be adjusted annually thereafter based on water supply and demand conditions.

CAPITAL COST n/a
IMPLEMENTATION COST n/a
CONSTRUCTION CONTINGENCY n/a
PROJECT COST Included as part of this Master Plan
ESTIMATED IMPLEMENTATION 2025

CONCLUSIONS

This policy update allows the dedicated carryover reserve pool to be lowered, increasing San Vicente Reservoir’s
capacity available for managing seasonal and operational storage volume. This action also makes 30,000 AF of
currently stored water available to be sold (approximately $47.4M) as operations allow.
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2 - Seismic Risk Prioritization Policy

Type of Project: Policy
Affected Facilities: System Aqueduct and Facilities

PURPOSE AND NEED

The Water Authority operates and maintains an extensive and complex water
conveyance system with some assets built in the 1940’s. Because of the vast number of
assets, itis important to prioritize the improvements and expenditures to reduce =

vulnerabilities. Earthquakes pose a real threat to Water Authority assets, particularly e e
older assets that were not designed to modern seismic codes. To prioritize —
improvements to facilities related to earthquake threats, a seismic policy was
developed as part of the Water Facilities Master Plan. This policy will support the Water
Authority in developing CIP related to seismic vulnerabilities to address the most

critical risks. Tinter uthory

PROJ ECT DESCRIPTION San Diego County Water Authority
The seismic policy establishes a protocol for use in prioritizing investments to lower -

risk from earthquakes. A risk-based prioritization tool was developed to aid Water [ T R

Authority staff in evaluating seismic risks for current and future CIP projects. The tool

facilitates a data-driven methodology for prioritizing capital improvement funding to
address the most likely and consequential risks that may result in interrupted supplies to member agencies, property
damage, and potential loss of life. Use of standardized criteria to assess these factors allows facility improvement
projects already identified in the CIP to be systematically compared based on relative seismic risk, considering the
relative likelihood and consequence of failure.

PROJECT ELEMENTS

The seismic policy and associated tool were developed as part of this Water Facilities Master Plan. Water Authority
staff can use this policy and the associated tool to better assess and rank seismic upgrades.

OPERATING IMPACTS

Minimal impacts are anticipated to implement the seismic policy and prioritization process. Water Authority staff will
present the seismic policy for board consideration and adoption. Staff will also update the software-based
prioritization tool on a regular basis to evaluate and prioritize seismic risks.

CAPITAL COST n/a
IMPLEMENTATION COST n/a
CONTINGENCY COST n/a
PROJECT COST Included as part of this Master Plan
ESTIMATED IMPLEMENTATION 2025

CONCLUSIONS
Once adopted, the seismic policy will assist staff in prioritizing projects that reduce risks caused by earthquakes.
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3 - Creek Crossing Vulnerability Assessment Study

Type of Project: Study
Affected Facilities: System Aqueduct at Creek Crossings
Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The San Diego County Water Authority operates and maintains pipelines
that cross several creeks and rivers. Scouring forces and ground
liquefaction during earthquakes at these crossings pose a threat to
undermine and damage water infrastructure. Previous reports prepared
for the Water Authority point out the need for a more robust study to
better understand the risks and potential mitigation options at key creek
and river crossings.

PROJECT DESCRIPTION

This project will evaluate the streambed scour and seismic risk
vulnerabilities at twelve pipeline crossings that were identified in prior . : .
studies. The planning level assessment of each crossing will be conducted to assess vulnerabllltles and stablllzatlon
requirements. The study may include site investigations, including soil cover measurements, collection of
topographic data, geotechnical investigations including borings, monitoring well installation for groundwater level
measurements, a hydrology and scour analysis of the streambed accounting for future climate change and
urbanization, assessment of streambed and slope stability, pipeline condition assessment, biological,
paleontological, and cultural surveys, and other field reconnaissance including utility conflict search and right of way
evaluation.

PROJECT ELEMENTS

The study will make assessments at creek crossings to evaluate risks and recommend improvements. Should risks be
determined, necessary improvements may include creek channel modifications and revetment or pipeline
modifications to provide greater resiliency. Any needed improvements will be considered in future planning.

OPERATING IMPACTS
Increased resilience to potential pipe damage from water scour and earthquakes.

CAPITAL COST $579,000
IMPLEMENTATION COST $116,000
CONSTRUCTION CONTINGENCY n/a
PROJECT COST $695,000
ESTIMATED IMPLEMENTATION 2026-2027

CONCLUSIONS

Increased flooding risks due to climate change and urbanization together with earthquakes could increase the
likelihood of pipeline failure at creek crossings. This study will assess aqueduct vulnerabilities at stream crossings.
The project does not include any capital costs for physical assets that could be recommended from the study. If
needed, these capital costs will be budgeted under a separate project.
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4 - Hydraulic Model Development and Source Water and Localized Nitrification Mitigation Study

Type of Project: Study
Affected Facilities: Aqueduct System
Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

Mandatory water use restrictions have resulted in lower demands on
the Water Authority’s aqueduct system. These lower demands have
resulted in operational challenges, including localized nitrification
occurrences. This study will support a better understanding of water
age throughout the aqueduct system and anticipate when and
where future challenges could occur, improving strategic
mitigations strategies and implementation.

PROJECT DESCRIPTION

To assess water quality, a hydraulic model of the impacted water
system is needed. Unfortunately, the Water Authority does not have
a hydraulic model of their Aqueduct system. This study will include a
hydraulic model and water quality tools that either are included as
part of the hydraulic model or add-on tools in a separate but
connected model. The water quality portion of the model will also
identify source water and blend conditions related to the State Water Project and the Colorado River, factors that
impact water quality to all Member Agencies.

This study will inform water quality improvement investments such as sodium hypochlorite dosing stations and
operational changes that will support a wide variety of demand scenarios on the aqueduct system. The hydraulic
model will also serve as a broad tool used by staff to assess impacts of future facilities on the aqueduct system.
Currently, localized hydraulic models are developed for many capital projects.

PROJECT ELEMENTS

Hydraulic model and water quality study that will inform future mitigation projects and operation strategies to remedy
current challenges with localized nitrification.

CAPITAL COST $1,785,000
IMPLEMENTATION COST $357,000
CONSTRUCTION CONTINGENCY n/a
PROJECT COST $2,142,000
ESTIMATED IMPLEMENTATION 2026-2028

CONCLUSIONS

This study will develop the models and software-based tools to better understand current and future changes in source
water changes and water quality parameters through the aqueduct system. By understanding the various parameters
that affect the aqueduct system, the Water Authority will be able to strategically invest in the capital improvement
projects that will reduce risk at the lowest cost. Findings from this study will conceptualize nitrification mitigation
solutions that reduce risk to the long-term operation of the aqueduct system. The project does not include any capital
costs for physical assets that could be recommended from the planning study. If needed, these capital costs will be
budgeted under a separate project.
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5 - Crossover Pipeline Rehabilitation Optimization

Type of Project: Rehabilitation of Existing Facilities
Affected Facility: First Aqueduct and Existing Crossover Pipeline
Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The Crossover Pipeline is a 66-inch pre-stressed concrete cylinder pipe
(PCCP), approximately 7.5 miles long, constructed in the 1960s that
connects the First and Second Aqueducts. The Crossover Pipeline needs
near-term repair in specific locations and should be relined or replaced in
the near future due to deterioration and PCCP wire breaks. Multiple Member
Agencies rely on the Crossover Pipeline for water supply. Improvements to
the Crossover Pipeline are currently included in the CIP and have been
studied for several years.

Based on the Master Plan scenario planning, relining the Crossover Pipeline
will meet associated water demands over the planning horizon, making it
possible to reline the pipeline and reduce the overall capacity, thus saving
money. To perform relining activities, temporary provisions for water
supply to both the Cities of Escondido and Poway will be required during
construction.

PROJECT DESCRIPTION

This project includes relining the existing 66-inch diameter Crossover
Pipeline with a steel liner between the First and Second Aqueducts. To
facilitate the relining efforts, a temporary treated water connection will need
to beinstalled for the City of Escondido first. The City of Escondido will then take treated water from the Water Authority
during the relining period. The City of Poway will take water from the First Aqueduct by spilling treated water into the
untreated system at the Hubbard Hill vents. While the use of treated water in the untreated system is an added cost, it
is vastly outweighed by the savings of not needing to build a new or parallel Crossover Pipeline during construction.

To accomplish the rehabilitation work, coordination with the affected member agencies will be required. Water
Authority staff have met with member agency stakeholders to discuss this project and have gained consensus.

OPERATING IMPACTS
This project will allow an extended shutdown period to reline the existing Crossover Pipeline.

CAPITAL COST $106,040,000
IMPLEMENTATION COST $34,517,000
CONTINGENCY COST $52,582,000
PROJECT COST $193,139,000
ESTIMATED IMPLEMENTATION 2026-2032

CONCLUSIONS

The Crossover Pipeline Rehabilitation Optimization project will extend the service life of this critical pipeline. The project
represents a cost saving alternative compared to a new pipeline. Provisions for water deliveries to the Cities of
Escondido and Poway will be needed to facilitate the relining efforts. This project significantly reduces the risk of water
delivery shortage or unplanned outage due to a pipeline failure from corrosion or a seismic event.
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6 - Aqueduct Isolation Facilities

Type of Project: Construction of New Facilities
Affected Facility(ies): Pipeline 4 and 5
Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The Water Authority’s Aqueduct system crosses high-risk seismic areas,
particularly the San Luis Rey River (SLR River) located in the north county. If
the Second Aqueduct was compromised in areas like the SLR River, serious
water shortages would likely occur. By installing isolation facilities at
strategic locations along the aqueduct, large portions of the Aqueduct
system may be returned to service in a matter of days rather than weeks or
months following catastrophic damage by an earthquake.

PROJECT DESCRIPTION

Construct three, in-line isolation facilities on Pipelines 4 and 5 south of San
Luis Rey River to mitigate risks of abrupt disruptions. The facilities will allow
for efficient isolation of segments of the aqueduct system to operate the
system with less down time after seismic event or to perform regular
inspection and maintenance. These facilities would allow the aqueduct
system to be reconfigured, improving operational flexibility, and minimize
member agency impacts.

PROJECT ELEMENTS

e Pipeline 4 isolation facility, approximately 26 feet x 20 feet and 24 feet deep, south of SLR River and north of
Valley Center Pipeline. This facility will allow treated water to convey across from the First to Second Aqueduct
via the Valley Center Pipeline.

e Pipeline 4 isolation facility, approximately 26 feet x 20 feet and 24 feet deep, immediately north of Twin Oaks
Valley WTP and VAL 10 FCF. This facility will allow treated water to convey south of Twin Oaks Valley WTP.

e Pipeline 5 isolation facility, approximately 26 feet x 20 feet and 24 feet deep, south of SLR River and north of
Oceanside 5 flow control facility (FCF) allowing untreated water to flow from the Olivenhain reservoir to the
Oceanside Water Treatment Plant.

OPERATING IMPACTS
Increase of operational flexibility during planned and unplanned shutdowns and outages. There would be an
operational budget increase for operations and maintenance labor due to new facilities.

CAPITAL COST $8,884,000
IMPLEMENTATION COST $2,665,000
CONSTRUCTION CONTINGENCY $4,442,000
PROJECT COST $16,000,000
ESTIMATED IMPLEMENTATION 2030-2035

CONCLUSIONS

A seismic event along the San Luis Rey River has the potential to interrupt Aqueduct operations, significantly
impacting segments of the aqueduct system for extended periods. This project will allow the Water Authority to
quickly isolate the Second Aqueduct from the high seismic risk areas and minimize member agency disruption after a
catastrophic seismic event. The facilities also allow operational flexibility to reconfigure the system to deliver flows
and reduce unplanned system outages for member agencies.
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7 - Additional Pump Drive and Transformer at San Vicente
Pump Station

Type of Project: Construction of New Facilities
Affected Facility(ies): San Vicente Pump Station
Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The San Vicente Pump Station moves water stored in San Vicente Reservoir
throughout much of San Diego County. It is needed for the operation of
both the Emergency Storage Project (ESP) and seasonal distribution of
Quantification Settlement Agreement (QSA) water. Because the pump
station is used routinely and not only as a standby for an ESP event as it was
originally intended, it is important to improve its resiliency.

PROJECT DESCRIPTION

This project includes installation of electrical equipment to fully utilize
independent power trains within the pump station and remove a single
point of failure for two pump trains. The design of the pump station
anticipated future installation of this equipment which includes a third
variable frequency drive (VFD) unit and an associated transformer, both of
which will be installed on existing equipment pads and use existing
conduits to power the units. The impact of this project is a far more reliable
pump station and the ability to fully utilize stored water in San Vicente
Reservoir, including seasonal QSA storage.

OPERATING IMPACTS
Increase operational resiliency by providing backup capabilities for critical
components at a key facility.

CAPITAL COST $2,592,000
IMPLEMENTATION COST $778,000
CONSTRUCTION CONTINGENCY $1,296,000
PROJECT COST $4,700,000
ESTIMATED IMPLEMENTATION 2028-2031

CONCLUSIONS

This project will improve San Vicente Pump Station resiliency by providing an additional VFD unit and transformer as
a critical backup to the two existing VFDs and transformers. In the current configuration, if one of the two existing VFD
or transformer fails, the Water Authority will only be able to operate a single pump, which has the potential to
interrupt regional water operations. In addition, as the facility ages, it becomes more likely for repairs to be
conducted on a pump train when a failure on the other pump train occurs, rendering the facility non-operational.
Considering VFD repair parts have a long lead time (on the order of a year), and repairs can take a long time, this
project reduces risk of secured QSA supplies going unutilized by ensuring seasonal storage in San Vicente Reservoir
can be conveyed. San Vicente Pump Station is critical not only for QSA deliveries and normal operations, but also
functions as part of the Water Authority’s emergency storage system should supplies from Metropolitan be
interrupted.
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8 - Additional Power Source at San Vicente Pump Station

Type of Project: Construction of New Facilities
Affected Facility: San Vicente Pump Station
Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The San Vicente Pump Station (SVPS) is a critical facility that provides
resiliency during an emergency and is used each year to move seasonal
water supplies out of the San Vicente Reservoir. The pump station power is
delivered by SDG&E from one substation. In the event of high winds, fires, or
any other impact to the transmission lines or substation feeding the SVPS,
the pump station will not be able to operate. This project provides a local,
backup power supply to the critical pump station by providing added
resilience during an event that interrupts the SDG&E power supply.

PROJECT DESCRIPTION

This project includes installing three, standby, 1,600 kW diesel generators to
provide a backup power supply for the operation of one, 7,000 HP pump at
San Vicente Pump Station. Backup power will be used in the event that
interrupts SDG&E power supply. Previous studies recommended diesel
generators as the preferred solution due to substantial increase in loads
when pumps are operational. Other options, including renewable energy
supplies, were considered but determined impractical due to cost and
technical challenges.

PROJECT ELEMENTS

Three, standby, 1,600 kW, diesel gas generators, electrical switchgear,
electrical ductwork, and concrete slab on grade adjacent to the San Vicente
Pump Station.

OPERATING IMPACTS

Increased resiliency during SDG&E planned and unplanned power interruptions to the San Vicente Pump Station.

Operational costs will include additional generator maintenance and fuel transportation to the site.

CAPITAL COST $9,223,000
IMPLEMENTATION COST $2,767,000
CONSTRUCTION CONTINGENCY $4,612,000
PROJECT COST $16,600,000
ESTIMATED IMPLEMENTATION 2030-2035

CONCLUSIONS

San Vicente Pump Station is a critical facility for the operation of the Emergency Storage Project (ESP) portfolio. It is
also used for seasonal storage operations. The station is currently powered through an electrical service provided by
SDG&E. In the event of an SDG&E power failure, the facility does not have backup power to deliver regional
conveyance or ESP supplies. This project will provide a backup power source to prevent this loss of functionality.
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9 - Pipeline 3/Pipeline 4 Conversion

Type of Project: Construction of New Facilities and Rehabilitation of
Existing Facilities

Affected Facilities: Pipelines 3 and 4, north of Twin Oaks Valley Water
Treatment Plant

Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The Water Authority needs to reline Pipelines 4 and 5 to address
Prestressed Concrete Cylinder Pipe wire breaks. However, there is no
way to shut down Pipeline 4 for an extended period without impacting
water deliveries to member agencies that depend on this source. This
project will enable the relining of Pipeline 4 and optimize Pipeline 5
relining.

PROJECT DESCRIPTION

This project will temporarily convert Pipeline 3 from untreated water to
treated water, enabling Pipeline 4 to be relined or converted to
untreated water service north of Twin Oaks Valley Water Treatment
Plant, thereby optimizing the relining of Pipeline 5 which is also used for
untreated water. All existing member agency connections impacted
along these pipelines will be converted as needed to continue water
supply access under this new configuration.

OPERATING IMPACTS

This project will improve resiliency and provide additional operational
flexibility with minimal additional operating costs. The conversion will
be utilized to divert the flow between the pipelines during shutdowns
and continue water deliveries to Member Agencies. When Pipeline 5 is
shutdown, the Aqueduct can be configured such that Pipeline 4 can
convey untreated water and Pipeline 3 can convey treated water. When
Pipeline 4 is shutdown, Pipeline 3 can be utilized for treated water.

¢ FB4 (NIS}

¢ RB6
$—IRB3

WP2A PIPELINE +

$—10CS3

(- NCDP PIPELINE +

CAPITAL COST $12,287,000
IMPLEMENTATION COST $3,686,000
CONTINGENCY COST $6,144,000
PROJECT COST $22,100,000
ESTIMATED IMPLEMENTATION 2026-2030

CONCLUSIONS

The Pipeline 3/Pipeline 4 conversion project enables the relining of Pipeline 4 which reduces risks of PCCP failures. The
project also optimizes the relining schedules of Pipeline 4 and Pipeline 5. Additionally, it provides aqueduct operational
flexibility to allow the Water Authority to shift treated and untreated deliveries between Pipelines 3 and 4 to maintain
deliveries to Member Agencies in a wide variety of conditions, including relining projects. This project can save
construction cost by reducing the number of contractor mobilizations and shutdowns necessary to reline Pipeline 4.
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10 - Rejection Tower Replacement

Type of Project: Replacement of Existing Facility

Affected Facilities: Crossover Pipeline, Second

Aqueduct (Untreated Water System), and the Twin Oaks Valley Water
Treatment Plant

Status/Outcome: Advanced to Cost/Risk Assessment

PURPOSE AND NEED

The Rejection Tower regulates the hydraulic grade and untreated water
deliveries to the Twin Oaks Water Treatment Plant, Pipeline 5, Crossover
Pipeline, and the Second Aqueduct (Untreated Water System). The
Rejection Tower is currently operating without cement mortar coating. The
coating was removed because the coating was falling off and entering the
aqueduct system. Without the coating there is a gradual deterioration of the
steel pipe. In addition, the Rejection Tower has been identified as
seismically deficient in previous studies and will need to be replaced within
five to ten years.

PROJECT DESCRIPTION
Replace the Rejection Tower with a stronger, more robust version to
withstand earthquakes.

OPERATING IMPACTS
Improved asset resilience by installing new, reinforced standpipe designed
to the latest seismic design standard.

Rejection Tower

CAPITAL COST $2,700,000
IMPLEMENTATION COST $810,000
CONSTRUCTION CONTINGENCY $1,350,000
PROJECT COST $4,900,000
ESTIMATED IMPLEMENTATION 2030-2035

CONCLUSIONS

The Rejection Tower replacement project reduces the likelihood of a failure of the Rejection Tower either from
corrosion or an earthquake. The Rejection Tower is critical for sustaining operations through Pipeline 5, Crossover
Pipeline, the Second Aqueduct (Untreated Water System), and the Twin Oaks Valley Water Treatment Plant.
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Attachment E3. Detailed Descriptions of Projects Advanced to
Risk Reduction/Cost Assessment
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Projects Evaluated in Master Plan

Policies
1 - San Vicente Reservoir Carryover Storage Policy Update
2 3 Seismic Risk Prioritization Policy

Planning Studies
3 3 Creek Crossing Vulnerability Assessment Study
4 3 Hydraulic Model Development and Source Water Quality and Localized

Nitrification Mitigation Study

Infrastructure Improvement Projects

5 & Crossover Pipeline Rehabilitation Optimization

6 8 Aqueduct Isolation Facilities

7 3 Additional Pump Drive and Transformer at San Vicente Pump Station
8 - Additional Power Source at San Vicente Pump Station

9 3 Pipeline 3/Pipeline 4 Conversion

10 - Rejection Tower Replacement

Refer to Appendix E, Table 3-1, in the 2024 Water Facilities Mater Plan
Report for projects that were removed from further consideration by the
2024 Master Plan.
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https://www.sdcwa.org/wp-content/uploads/2020/11/QSA_final.pdf
https://www.sdcwa.org/wp-content/uploads/2020/10/FINAL-CSP-Findings-and-SOC-04-03-08.pdf
https://www.sdcwa.org/sites/default/files/Water%20Shortage%20Contingency%20Plan%20August%202017.pdf
https://www.sdcwa.org/sites/default/files/Water%20Shortage%20Contingency%20Plan%20August%202017.pdf
https://www.sdcwa.org/wp-content/uploads/2021/03/Draft-2020-UWMP.pdf
https://www.sdcwa.org/wp-content/uploads/2024/02/CY-2024-PSAWR-Handbook_Final.pdf
https://www.sdcwa.org/wp-content/uploads/2024/02/CY-2024-PSAWR-Handbook_Final.pdf
https://www.waterboards.ca.gov/publications_forms/publications/factsheets/docs/6.7.18_water_efficiency_bill_fact_sheet_fnl_updated5.21.20.pdf
https://www.waterboards.ca.gov/publications_forms/publications/factsheets/docs/6.7.18_water_efficiency_bill_fact_sheet_fnl_updated5.21.20.pdf



https://water.ca.gov/Library/Modeling-and-Analysis/Central-Valley-models-and-tools/CalSim-3/DCR2021
https://water.ca.gov/Library/Modeling-and-Analysis/Central-Valley-models-and-tools/CalSim-3/DCR2021
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