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Groundwater Sustainability Agency
Groundwater Sustainability Plan
Groundwater Management Plan

High Efficiency Toilets

High Efficiency Urinals

Environmental Impact Report
Environmental Impact Statement
Endangered Species Act

fluidized bed reactor

Geographic Information System
Haloacetic Acids

Kern County Water Agency

Integrated Regional Water Management Plan
Los Angeles County Water Works District 36
Los Angeles Regional Water Quality Control Board
Million Acre-Feet

Million Gallons per Day

Micrograms per Liter

Memorandum of Understanding

Newhall County Water District

National Environmental Policy Act
nanograms per liter

Notification Level

Newhall Land and Farming

National Marine Fisheries Service
National Pollutant Discharge Elimination System
Notice of Preparation

Newhall Water Division

Office of Administrative Law

One Valley One Vision

Per- and Polyfluoroalkyl Substances
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PFOA
PFOS
PWAs
RL
RRBWSD
RWMP
SATP
SB
SCWD
SCVSD
SCV Water
Semitropic
SGMA
SLDMWA
SNMP
SOC
SWRCB
SWP
SWRU
THMS
TTHMs
TMDL
TOC
USCR
VOC
WMT
WQOs
WSA
WUESP
ug/L
UIF
UuwcCD
USEPA
USBR
UWMP
uv
WKWD
WQR
WRP
VWC
VWD

Perfluorooctonic acid

Perflurooctane sulfonate

Public Water Agencies

Response Level

Rosedale Rio-Bravo Water Storage District
Recycled Water Management Plan
Saugus Aquifer Treatment Plant
Senate Bill

Santa Clarity Water Division

Santa Clarita Valley Sanitation District
Santa Clarita Valley Water Agency
Semitropic Water Storage District
Sustainable Groundwater Management Act
San Luis & Delta Mendota Water Authority
Salt and Nutrient Management Plan
Synthetic organic compounds

State Water Resources Control Board
State Water Project

Stored Water Recovery Unit
Trihalomethanes

Total Trihalomethanes

Total Maximum Daily Load

Total Organic Carbon

Upper Santa Clara River

Volatile Organic Compound

Water Management Tools

Water Quality Objectives

Water Supply Assessment

Water Use Efficiency Strategic Plan
micrograms per liter

Unimpaired Flow

United Water Conservation District
United State Environmental Protection Agency
United States Bureau of Reclamation
Urban Water Management Plan
Ultra-Violet

West Kern Water District

Water Quality Report

Water Reclamation Plant

Valencia Water Company

Valencia Water Division
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Section 1: Introduction

1.1 Background

This Water Supply Assessment (WSA) has been prepared by the Santa Clarita Valley Water Agency (SCV
Water) for the Shadowbox Studios Development, a full-service film and television studio campus
encompassing approximately 94.5 acres located in the City of Santa Clarita, Los Angeles County,
California. The WSA is prepared pursuant to the requirements of California Water Code Sections 10910,
et seq., commonly known as Senate Bill 610 (SB 610; Costa; Chap. 643, Stats. 2001) and has been further
amended from time to time.

SB 610 amended state law, effective January 1, 2002, to improve the link between information on water
supply availability and certain land use decisions made by cities and counties. SB 610 requires that the
water purveyor of a public water system prepare a water supply assessment to be included in the
environmental documentation of certain proposed projects.

Once a city or county determines that a project, as defined by California Water Code section 10912, is
subject to the California Environmental Quality Act, Public Resources Code section 21000, et seq. (CEQA),
SB 610 requires the city or county to identify a public water system that may supply water for the project,
and request that the public water system prepare a water supply assessment.?

A “public water system” is defined by the Water Code to mean “a system for the provision of piped water
to the public for human consumption that has 3,000 or more service connections.” SCV Water serves piped
water to the public (i.e., residents of the Santa Clarita Valley) within its current service area, and the area
includes about 73,542 service connections in the City of Santa Clarita and in the unincorporated Los
Angeles County communities. As a result, SCV Water is the “public water system” for the purposes of this
WSA.

As noted above, a WSA is required for any “project” as defined by Water Code Section 10912 that is
subject to CEQA. In this case, the Project proposes, among other things, a residential development of
more than 500 dwelling units, and therefore a WSA is required.? SCV Water is the retail purveyor for the
Project site, and thus SCV Water is required to prepare a WSA for the Project, pursuant to a request by
CEQA lead agency the County of Los Angeles.®

1.2 Purpose
The general purpose of a WSA is to evaluate the following question:

Whether the public water system’s total projected water supplies available during normal, single-
dry, and multiple-dry water years during a 20-year projection will meet the projected water demand of the

1 California Water Code §§ 10910(b), 10910(c)(1).

2 Water Code § 10912(a)(1). This section also includes other types of development that are defined as a “project” by
this section of the code.

3 Water Code § 10910(b).
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Project, in addition to the public water system’s existing and planned future uses, including agricultural and
manufacturing uses.*

If, as a result of its WSA, the public water system concludes that its water supplies are or will be insufficient,
the public water system must provide to the applicable land use authority its plans for acquiring additional
water supplies, setting forth the measures being undertaken to acquire and develop those supplies.® The
WSA must include, among other information, an identification of any existing water supply entitlements,
water rights, or water service contracts relevant to the identified water supply for the project, and water
received in prior years by the public water system pursuant to those entitlements, rights, or contracts.®

The WSA is required to be included in any environmental document prepared for the project pursuant to
CEQA." In this case, the City of Santa Clarita is the lead agency under CEQA, and it has determined that
an Environmental Impact Report (EIR) is required for the Project; thus, this WSA will be included as part
of the Shadowbox Studios Development Draft EIR. This WSA evaluates water supplies that are or will be
available during normal, single-dry, and multiple-dry water years during a 30-year projection to meet
existing demands, expected demands of the Project, and reasonably foreseeable planned future water
demands served by SCV Water.

1.3 Project Description

The Shadowbox Studios Development Project (City of Santa Clarita Master Case No. 21-109) generally
located at the northwest corner of 13th Street and Arch Street (Assessor Parcel Numbers 2834-001-007;
2834-001-012 to -015; 2834-002-046; 2834-003-044; 2834-004-045; 2834-005-041; 2834-006-041;
2834-007-045; 2834-008-039; 2834-010-043; 2834-011-021; 2834-012-023; 2834-013-041; 2834-014-
043; 2834-015-021; 2834-016-041; 2834-017-021; 2834-020-111; 2834-020-114; 2834-021-134;
2834-022-067). The project applicant, L.A. Railroad 93, LLC, proposal consists of a full-service film and
television studio campus (Shadowbox Studios) on the 94.5 acre Project Site that would consist of
approximately 473,000 square feet of sound stages; approximately 561,500 square feet of workshops,
warehouses, and support uses; approximately 221,000 square feet of production and administrative
offices; approximately 37,500 square feet of catering and other specialty services and 17 acres of irrigated
landscape. Upon completion, the campus would have an overall building area of approximately 1,293,000
square feet. As shown in Figure 1-1, the Project Site lies in the southwestern portion of Santa Clarita, in
the Newhall community, and is located approximately 2 miles east of Interstate 5 (I-5), 2 miles west of the
Antelope Valley Freeway (State Route 14), and 2 miles south of the Santa Clara River. As shown in Figure
2, Project Vicinity Map, the Project Site is situated at the northeast corner of Railroad Avenue and 13th
Street and bounded by 12th Street, Arch Street, and 13th Street on the south; Railroad Avenue on the
west; Metropolitan Water District (MWD) right-of-way (ROW) on the east; and HOA maintained slopes
associated with adjacent residential uses to the north. The total estimated water demand for the Project at
build-out is approximately 197 AFY in an average/normal year.

The Project Site Plan is shown in Appendix A.

Water Code § 10910(c).
Water Code § 10911(a).
Water Code § 10910(d).
Water Code § 10911(b).

N oo v b
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Figure 1-1 Project Location Maps
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1.4 Santa Clarita Valley Water Agency

SCV Water is located in the northwestern portion of Los Angeles County. SCV Water is the regional water
wholesaler and retailer for the Santa Clarita Valley. The Project site is located within SCV Water’s service
area and therefore, SCV Water is the water supplier for the Project.

SCV Water's service area includes nearly the entire city of Santa Clarita and unincorporated portions of
Los Angeles County. SCV Water’s current service area includes a mix of residential and commercial, and
light industrial land uses, mostly comprised of single-family homes, apartments, condominiums, and
several local shopping centers and neighborhood commercial developments. SCV Water serves
approximately 73,542 service connections. SCV Water generally meets potable water demands using a
mix of local groundwater, banked groundwater supplies, imported State Water Project (SWP) water and
other imported supplies. Recycled water is delivered to some customers for non-potable uses, such as
landscape irrigation.

The groundwater basin in the Santa Clarita Valley is unadjudicated, meaning that SCV Water does not
have specific adjudicated, or defined, water rights or specific limitations that dictate its water supply.
However, in practice, SCV Water assesses available groundwater supplies pursuant to appropriative
groundwater rights in the basin and in accordance with a groundwater operating plan developed by SCV
Water and other retail water purveyors in the Santa Clarita Valley and complemented by analyses based
on a numerical groundwater flow model of the basin. SCV Water is also a member of the Santa Clarita
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Valley Groundwater Sustainability Agency (SCV-GSA) for the Santa Clara River East Subbasin. In
preparing the basin’s Groundwater Sustainability Plan (GSP), it conducted additional numeric modeling
that further refined the groundwater operating plan for the basin as further discussed in Section 3.3.2.1.

1.4.1 Water Management Within SCV Water

SCV Water was formed on January 1, 2018, when the Castaic Lake Water Agency (CLWA), which included
Santa Clarita Water Division (SCWD) and Newhall County Water District (NCWD), merged to become a
single agency pursuant to state legislation (SB 634, Chapter 833 2017). Later in January 2018, Valencia
Water Company (VWC) was dissolved, and its assets were transferred to SCV Water. The SCV Water
service area is shown on Figure 1-1. The formation of SCV Water occurred through a collaborative process.
Until the merger, CLWA served as the regional wholesaler to the Santa Clarita Valley, encompassing a
service area of 195 square miles in Los Angeles and Ventura Counties. SCV Water now serves the same
service area and is made up of three water divisions with separate but interconnected distribution systems:
NWD, SCWD, and VWD. Those divisions cover nearly the entire City of Santa Clarita and unincorporated
portions of Los Angeles County. In addition, SCV Water serves as a wholesale water provider to LACWWD
36 whose service area includes the Hasley Canyon and the Val Verde communities in the Los Angeles
County unincorporated area. LACWWD 36, which is in the SCV Water service area, relies primarily on its
own groundwater. SCV Water provides imported water as a supplemental supply.

1.5 2020 Urban Water Management Plan

Pursuant to SB 610 requirements, if the projected water demand associated with the proposed project was
accounted for in the most recently adopted Urban Water Management Plan (UWMP),8 then relevant
information from that document may be incorporated into the WSA. The 2020 UWMP was adopted by the
SCV Water Board of Directors in June 2021 and filed with DWR.? It is noted that since the 2020 UWMP
was submitted to DWR in 2021, additional information has become available which staff incorporated into
this WSA. These updates primarily reflect revised SWP reliability data, that became available September
2022 from DWR’s Final 2021 SWP Delivery Capability Report (DCR) (see Section 3.2.7 SWP Water
Supply Estimate),as well as updated planning, construction and permitting schedule for several
groundwater well recovery projects (see Section 3.3.2.3 Available Groundwater Supplies). The information
from the 2020 UWMP was therefore updated in the tables for this WSA to provide the SCV Water Board
with the most current information when considering its adoption.

The 2020 UWMP is a planning document covering the SCV Water service area. The 2020 UWMP
encouraged extensive public participation that included information dissemination; public workshops,
meetings, and hearings; plan adoption; and plan submittal to DWR. The 2020 UWMP includes the following
ten major sections:

Section 1: Introduction

Section 2: Water Use

Section 3: SBX7-7 Baseline, Targets, and 2020 Compliance
Section 4: Water Resources

Section 5: Recycled Water

Section 6: Water Quality

8 California Urban Water Management Planning Act (UWMP Act), Water Code § 10610, et seq.
K The 2020 UWMP, Section 1.
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Section 7: Reliability Planning

Section 8: Demand Management Measures

Section 9: Catastrophic Interruptions in Water Service
Section 10: References

Consistent with the UWMP Act, the 2020 UWMP accomplishes water supply planning over the required
20-year period in five-year increments. While not required, SCV Water exceeded the requirements of the
UWMP Act by including a span of 30 years in the 2020 UWMP, extending out to 2050. The 2020 UWMP
identifies and quantifies adequate water supplies for existing and future demands, in normal/average,
single-dry, and multiple-dry years, and describes implementation of conservation and efficient use of urban
water supplies.

The Project’s total projected water demand was accounted for in the 2020 UWMP because the timing of
the Project places it within the time frame for calculating “planned future uses” within the 2020 UWMP.
Also, in order to estimate demand out to 2050 (assumed year of designated land use-buildout), population
and water use projections were made based upon existing land uses and planned land use development
compiled for the service area, including the City of Santa Clarita and County of Los Angeles land use plans,
also known as the One Valley One Vision general plan (OVOV). The Project is located within the city limits
of the City of Santa Clarita and is covered by the OVOV. It is SCV Water's understanding that this
development is contained in and consistent with the OVOV plan. As the UWMP is based on the housing
and commercial development projected in the OVOV plan, the project’s water demand has already been
incorporated into the existing UWMP demand projections. This information is incorporated by reference in
this WSA and can be found on SCV Water’s website at https://yourscvwater.com/uwmp/. Demands for the
Project are included in Section 2.3 of this WSA.

1.6 SCV Water Policies and Regulatory Approvals/Permits

SCV Water Policies. The Project will be subject to all SCV Water policies that govern development and
connection to the SCV Water public water system. As with other projects within its service area, the Project
applicant is responsible for making appropriate financial and contractual arrangements with SCV Water to
assure the necessary improvements are made to the water supply infrastructure to serve the Project site.

Other Regulatory Approvals/Permits. SCV Water is regulated by the State Water Resources Control
Board — Division of Drinking Water (DDW) and must meet rigorous water quality standards. In addition,
the Project is located within the city limits of the City of Santa Clarita, therefore the City of Santa Clarita
will evaluate the Project, conduct extensive environmental oversight, and review, and independently
determine the sufficiency of the water supplies to serve the Project site. (Water Code § 10911(b)-(c).) In
doing so, the city will determine if the Project will be provided with an acceptable level of water supply
based on the criteria set forth in the General Plan, because the Project is located within the Santa Clarita
Valley, and because it includes a subdivision map application. In making this determination, the city may
use water- related data set forth in documents such as the 2020 UWMP and other information provided by
SCV Water.

1.7 Information Used or Relied Upon in Preparing this WSA
This WSA used or relied on information contained in the documents listed below. Documents may be

available online or by contacting the SCV Water - Water Resources Department at (661) 297-1600. The
documents are part of SCV Water’s record for the preparation of this WSA.
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https://yourscvwater.com/uwmp/

o California Department of Water Resources, 2021 State Water Project Delivery Capability Report

o California Department of Water Resources, 2021 Technical Addendum to the SWP Final DCR

¢ California Department of Water Resources 2019 State Water Project Delivery Capability Report

o California Department of Water Resources. 2018. Delta Flood Emergency Plan.

e California Department of Water Resources. 2018a. Guidance for Climate Change Data Use
During Groundwater Sustainability Plan Development

o California Department of Water Resources. November 2011. “Climate Change Handbook for
Regional Water Planning”

e California Department of Water Resources, 2016. Bulletin 118 — Update 2016

e California Department of Water Resources and the Army Corps of Engineers, 2019. Delta
Emergency Integration Plan.

e California Department of Water Resources Climate Change Technical Advisory Group (CCTAG).
2015. Producing Scientific and Strategic Guidance for California's Department of Water
Resources

e California Division of Drinking Water, November 1997. Policy Memo 97-005: Policy Guidance for
Direct Domestic Use of Extremely Impaired Sources

e California Ocean Protection Council. 2018. Sea-Level Rise Guidance

o California Office of Emergency Services (Cal OES). 2018. Northern California Catastrophic Flood
Response Plan

¢ California State Water Resources Control Board, 2000. Revised Water Right Decision 1641

e Carollo Engineers, June 2015. Santa Clarita Valley Water Agency Water Resources
Reconnaissance Study

e CH2M Hill, 2004a. Regional Ground water Flow Model for the Santa Clarita Valley, Model
Development and Calibration

e CH2M Hill, 2004 b. Analysis of Perchlorate Containment in Ground water Near the Whittaker-
Bermite Property, Santa Clarita, California, Prepared in support of the 97-005 Permit Application

e CH2M Hill, 2005a. Technical Memorandum, Calibration Update of the Regional Ground Water
Flow Model for the Santa Clarita Valley, Santa Clarita, California

e CH2M Hill and Luhdorff & Scalmanini, Consulting Engineers, 2005. Analysis of Ground Water
Basin Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County,
California, prepared for Upper Basin Water Purveyors

e Geoscience. 2014. Salt and Nutrient Management Plan for the Upper Santa Clara River
Groundwater Basin Volumes 1 and 2

o Geosyntec Water Supply Reliability Plan, 2021

o GSI Water Solutions (GSI), Inc. 2022. Santa Clara River Valley East Groundwater Sustainability
Plan

o GSI Water Solutions (GSl), Inc. 2020a. Water Budget Development for the Santa Clara River
Valley East Groundwater Subbasin, Draft Technical Memorandum

e GSI Water Solutions, Inc. 2020. Development of a Numerical Groundwater Flow Model for the
Santa Clara River Valley East Groundwater Subbasin
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e GSI & LSCE. 2014. Draft Report: Perchlorate Containment Plan for Well V201 and Saugus
Formation Groundwater in the Santa Clarita Valley (Task 3 of the Well V201 Restoration
Program)

o Kennedy/Jenks Consultants. 2021. Santa Clarita Valley Water Agency Groundwater Treatment
Implementation Plan

o Kennedy/Jenks Consultants. 2021. Santa Clarita Valley 2020 Urban Water Management Plan

e Kennedy/Jenks Consultants. 2002. Recycled Water Master Plan Update

o Kennedy/Jenks Consultants. 2016a. Recycled Water Master Plan Update

o Kennedy/Jenks Consultants. 2016b. Santa Clarita Valley Recycled Water Rules and Regulations
Handbook

o Kennedy/Jenks Consultants. 2015. Final Preliminary Design Report for the Recycled Water
System Phase 2B

o Kennedy/Jenks Consultants. 2014 and 2018 Update. Integrated Regional Water Management
Plan for the Upper Santa Clara River Region

e Los Angeles Regional Water Quality Control Board (LARWQCB). 1994. Water Quality Control
Plan: Los Angeles Region Basin Plan for the Coastal Watersheds of Los Angeles and Ventura
Counties, 2020 version

e Luhdorff & Scalmanini, Consulting Engineers, 2021. 2020 Santa Clarita Valley Water Report

e Luhdorff & Scalmanini, Consulting Engineers, 2020. 2019 Santa Clarita Valley Water Report

o Luhdorff & Scalmanini and GSI Water Solutions. August 2009. Analysis of Ground Water
Supplies and Ground water Basin Yield, Upper Santa Clara River Ground Water Basin, East
Subbasin

¢ Luhdorff and Scalmanini, 2005. Consulting Engineers, Impact and Response to Perchlorate
Contamination, Valencia Water Company Well Q2, prepared for Valencia Water Company

e Luhdorff & Scalmanini, Consulting Engineers, December 2003. Ground Water Management Plan
for the Santa Clara Valley Ground Water Basin, East Subbasin

e M&N. 2007. Levee Repair, Channel Barrier, and Transfer Facility Concept Analyses to Support
Emergency Preparedness Planning

e Maddaus Water Management (MWM), Inc. 2021. Draft 2021 SCV Demand Study: Land-Use-
Based Demand Forecast Analysis

¢ Maddaus Water Management (MWM), Inc. 2016. SCV Demand Study Update: Land-Use Based
Demand Forecast, Final Technical Memorandum No.2

e Maddaus Water Management (MWM), Inc. 2015. SCV Family of Water Supplies Water Use
Efficiency Strategic Plan

¢ Richard C. Slade & Associates, LLC,2001 Update Report, Hydrogeologic Conditions in the
Alluvial and Saugus Formation Aquifer Systems, prepared for Santa Clarita Valley Water
Purveyors, July 2002

e Sanitation Districts of Los Angeles County, 2013. Santa Clarita Valley Sanitation District Chloride
Compliance Facilities Plan and Environmental Impact Report

e Santa Clarita Valley Water Agency (SCVWA). 2021. Water Supply Reliability Plan Update,
prepared by Geosyntec
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e Santa Clarita Valley Water Agency (SCVWA). 2021. 2020 Urban Water Management Plan for
Santa Clarita Valley Water Agency

¢ Santa Clarita Valley Water Agency (SCVWA). 2021. Final Water Shortage Contingency Plan

e Santa Clarita Valley Water Agency (SCVWA), July 2015. Castaic Lake Water Agency 2015
Strategic Plan, 2017 Addendum

e Sites Program Management Team. 2020. Sites Reservoir Value Planning Report

e Slade, R. C. Hydrogeologic Assessment of the Saugus Formation in the Santa Clara Valley of
Los Angeles County, California, Vols. | and Il, prepared for Castaic Lake Water Agency,1988

e Slade, R. C. Hydrogeologic Investigation of Perennial Yield and Artificial Recharge Potential of
the Alluvial Sediments in the Santa Clarita River Valley of Los Angeles County, California, Vols. |
and Il, prepared for Upper Santa Clara Water Committee, 1986

e Wang, Jianzhong, Hongbing Yin, Erik Reyes, Tara Smith, Francis Chung (California Department
of Water Resources). 2018. Mean and Extreme Climate Change Impacts on the State Water
Project. California’s Fourth Climate Change Assessment. Publication number: CCCA4-EXT-2018-
004

e Woodard and Curran, 2021. Recycled Water Seasonal Storage Study Technical Memo, January
14, 2021

¢ Santa Clarita Valley Water Agency State Water Contract with the Department of Water
Resources (DWR)

e Santa Clarita Valley Water Agency 2014, Agreement in Principle with the Department of Water
Resources for extension of contracts, September 12, 2014

o Department of Water Resources Contract Extension Amendment, February 2019

e Santa Clarita Valley Water Agency 2015, Agreement with Ventura County for use of their Flexible
Storage Account

o Department of Water Resources Coordinated Operations Agreement with the Bureau of
Reclamation, 1986

o Department of Water Resources Addendum to the Coordinated Operations Agreement with the
Bureau of Reclamation, December 2018

¢ Santa Clarita Valley Water Agency Transfer Agreement with Buena Vista Water Storage District
and Rosedale Rio Bravo Water Storage District

¢ Santa Clarita Valley Water Agency 2018, Yuba Accord Agreement

¢ Santa Clarita Valley Water Agency Two-for-One Water Exchange Program with Antelope Valley-
East Kern Water Agency (AVEK), 2019

¢ Santa Clarita Valley Water Agency Two-for-One Water Exchange Program with United Water
Conservation District, 2019

e Santa Clarita Valley Water Agency Agreement with Semitropic Water Storage District for
participation in the Storage Water Recovery Unit (SWRU), 2015

e Santa Clarita Valley Water Agency Water Banking and Exchange Program Agreement with
Rosedale Rio Bravo Water Storage District, 2005-2015

e Santa Clarita Valley Water Agency contract with the Santa Clarita Valley Sanitation District

¢ Santa Clarita Valley Water Agency, Biennial Budget for FY 2021/22, and FY 2022/23
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Section 2: Historical and Projected Water Demands

This section describes historical and projected water use in the SCV Water service area and the
methodology used to project future demands within SCV Water service area. In order to estimate demand
out to 2050 (assumed year of designated land use-buildout), population and water use projections were
made based upon existing land uses and planned land use development compiled for the service area,
including the City of Santa Clarita and County of Los Angeles land use plans, also known as the One
Valley One Vision general plan (OVOV). The Shadowbox Studios Development project is located in the
City of Santa Clarita and covered by the OVOV. It is SCV Water’s understanding that this development is
contained in and consistent with the OVOV plan. As the UWMP is based on the housing and commercial
development projected in the OVOV plan, the project’'s water demand has already been incorporated into
the existing UWMP demand projections. In addition, weather and water conservation effects on water
usage were considered for this WSA consistent with the approach of the 2020 UWMP.

2.1 Existing and Projected SCV Water Demands

As part of the 2020 UWMP update, an analysis was performed that combined growth projections with water
use data to forecast total water demand in future years. Water uses were broken out into specific categories
and assumptions were made to accurately project water use over the next 30 years. The demand
projections include econometric modeling and plumbing code changes and assume that water
conservation programs will continue to be implemented. Climate change impacts on demands were
assessed and incorporated in the demand projections. These projections were based on the 2021
Maddaus Technical Memorandum, which serves as the land-use demand forecast for SCV Water and its
service area. The historical potable water demands for SCV Water's service area are shown in Table 2-1
and graphically in Figure 2-1. The current water use in SCV Water’s service area (2020) is shown in Table
2-2.
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HISTORICAL WATER USE IN THE SCV WATER SERVICE AREA (AF)®

TABLE 2-1

Year Population®  SCV Water LACWWD 36® Total
1995 161,234 45,196 AT7 45,673
1996 164,417 49,614 533 50,147
1997 168,825 53,388 785 54,173
1998 173,802 48,280 578 48,858
1999 179,260 56,596 654 57,250
2000 186,236 60,188 800 60,988
2001 196,619 59,784 907 60,691
2002 206,400 67,156 1,069 68,225
2003 215,779 66,272 1,175 67,447
2004 227,823 71,062 1,234 72,296
2005 237,065 69,568 1,200 70,768
2006 242,464 72,837 1,289 74,126
2007 247,194 76,086 1,406 77,492
2008 248,909 74,546 1,354 75,900
2009 250,624 68,731 1,243 69,974
2010 254,548 62,925 1,141 64,066
2011 257,095 63,633 1,172 64,805
2012 259,730 68,447 1,265 69,712
2013 260,377 72,164 1,296 73,460
2014 265,061 66,936 1,242 68,178
2015 266,530 53,515 976 54,491
2016 269,220 56,916 1,050 57,966
2017 271,940 62,461 1,094 63,555
2018 274,660 64,011 1,209 65,220
2019 277,305 69,098 979 70,077
2020 280,588 64,734 1,262 65,996
20210 286,868 67,470 1,244 68,714

Source: 2019 Santa Clarita Valley Water Report (July 2020) and 2020 and 2021 data provided by SCV Water and

LACWWD 36.

Notes:

(@) Total potable and non-potable water use.
(b) LACWWD 36 is included for purposes of providing regional completeness; however, it is not required to
prepare an UWMP.

(c) Preliminary totals. Does not include required groundwater discharge to the stormwater system during
initial operation at multiple SCV Water Groundwater Treatment Facilities.

(d) Population does not include LACWWD 36
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FIGURE 2-1
HISTORICAL WATER USE IN THE SCV WATER SERVICE AREA (AF)®
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(@) Source: 2019 Santa Clarita Valley Water Report (July 2020) and 2020 and 2021 data provided by SCV Water and
LACWWD 36.
Note: Water use shown here includes potable and non-potable (recycled water) use. Recycled water makes up less
than 1 percent of total use.
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TABLE 2-2
SUMMARY OF WATER SUPPLIES USED IN 2021 (AF)

2021@
Existing Groundwater
Alluvial Aquifer 14,067
Saugus Formation 11,478
Total Groundwater® 25,545
Recycled Water
Total Recycled 480
Imported Water
State Water Project 7,510
Buena Vista-Rosedale 9,685
Yuba Accord Water 1,253
Flexible Storage 1,966
SWC Dry Year Transfer Program 208
Total Imported 20,622
Existing Banking and Exchange Programs
Rosedale Rio-Bravo Bank 16,320
Semitropic Bank 5,000
Rosedale Rio-Bravo Exchange 0
Antelope Valley East Kern Water Agency Exchange 0
West Kern Exchange 0
Total Bank/Exchange 21,320
Total Supplies 67,967

Notes:

(a) Actual 2021 supplies utilized. These values are not indicative of available future supplies

(b) Reflects temporary greater pumping of Saugus Formation to mitigate for lost Alluvial Aquifer pumping pending
installation of PFAS treatment described in Tables 3-4A, 3-4B, 3-4C, 3-5A, 3-5B and 3-5C. Additional details on water
quality impacts to groundwater supply availability is provided in Section 3.3.

2.2 Projected Water Use

The demand projections for the SCV Water service area have been estimated through 2050. For the
UWMP, a land use-based approach was used (which incorporates information from a population-based
approach) because such an approach can further reflect assumptions regarding how future development
is planned. It can also demonstrate how water usage patterns have evolved from what they were in the
past as the Santa Clarita Valley approaches buildout.

2.2.1 Potable Water Use Projections

Potable water use projections are based on a combination of SCV Water and LACWWD 36 demands. For
SCV Water’s three retail water divisions, the potable demand forecast was determined from land-use-
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based estimates from 2020 through 2050 (buildout). The land use-based estimates were determined in a
land use analysis that compiled data from planned development contracts and the OVOV General Plan. In
general, the land use analysis leveraged the following information:

o Estimated dwelling units provided by City of Santa Clarita and Los Angeles County Planning
Department,

e Land use-based GIS map shape files from City of Santa Clarita and Los Angeles County
planners for determining the appropriate number of dwelling units and non-residential building
area,

e Queries from GIS maps to determine dwelling units were multiplied by persons per household
from the U.S. Census appropriate to each retailer’s service area,

¢ Monthly billing data by customer category (single-family, multi-family, non-residential, etc.),
¢ Climate and economic adjustment factors for normalizing demands, and

e [Future demand factors.

The LACWWD 36 potable demand projections relied on a population-based approach using OVOV-based
population estimates. Based on these estimates for SCV Water and LACWWD 36, potable demand
projections were developed using a Least Cost Planning Decision Support System Model (DSS Model),
which incorporates econometric-based adjustments to better develop an accurate forecast through the
year 2050. The DSS Model accounts for existing and future potable water consumption by water customers
and estimated passive and active water conservation savings. Demand adjustments include accounting
for climate change, drought rebound, weather normalization, work-at-home trends, and
overwatering/irrigation equipment efficiency degradation.

In addition, recent legislation provides that, where available, demand projections “shall” display and
account for the water savings estimated to result from adopted codes, standards, ordinances, or
transportation and land use plans identified by the urban water supplier, as applicable to the service area.
If such information is reported, the assessment will provide citations of the various codes, standards,
ordinances, or transportation and land use plans utilized in making the projections. The UWMP must
indicate the extent that the demand projections consider savings from codes, standards, ordinances, or
transportation and land use plans (referred to as savings from passive conservation).

The demand forecast conducted for the UWMP accounts for savings from passive conservation and active
conservation. Passive conservation savings focus on plumbing code change impacts on indoor fixtures
and include the following laws, codes, and regulations:

¢ National Plumbing Code (also known as the Energy Policy Act) — Passed in 1992, has long
required more efficient plumbing fixtures to be for sale throughout the United States.

e Assembly Bill (AB) 715 — California Plumbing Code includes the new California Code of
Regulations (CCR) Title 20 Appliance Efficiency Standards requiring High Efficiency Toilets and
High Efficiency Urinals to be exclusively sold in the state by January 1, 2014.

e SB 407 and SB 837 — SB 407 addresses plumbing fixture retrofits on resale or remodel,
requiring single family residential property owners of pre-1994 buildings or dwelling units to
replace existing plumbing fixtures with water conserving fixtures by 2017 and multi-family and
commercial property owners of pre-1994 buildings to replace fixtures by 2019. It also requires

2-5

SCV Water — Water Supply Assessment — September 2022
Shadowbox Studios Development



all owners to upgrade existing buildings upon any remodel initiated after January 1, 2014 and
authorizes the enactment of local ordinances for greater water savings. SB 837 (enacted in
2011) requires that sellers of real estate property disclose on their Real Estate Transfer
Disclosure Statement whether their property complies with these requirements. Both laws are
intended to accelerate the replacement of older, low efficiency plumbing fixtures, and ensure
that only high efficiency fixtures are installed in new residential and commercial buildings.

2019 CALGreen and 2015 California Code of Regulations Title 20 Appliance Efficiency
Regulations — Fixture characteristics in the DSS Model are tracked in new accounts, which are
subject to the requirements of the 2019 California Green Building Code and 2015 California
Code of Regulations Title 20 Appliance Efficiency Regulations adopted by the California Energy
Commission (CEC) on September 1, 2015. The CEC 2015 appliance efficiency standards apply
to the following new appliances, if they are sold in California: showerheads, lavatory faucets,
kitchen faucets, metering faucets, replacement aerators, wash fountains, tub spout diverters,
public lavatory faucets, commercial pre-rinse spray valves, urinals, and toilets. The DSS Model
accounts for plumbing code savings due to the effects these standards have on showerheads,
faucet aerators, urinals, toilets, and clothes washers.

AB 1881 — State Model Water Efficient Landscape Ordinance adopted by the City of Santa
Clarita effective January 1, 2010; improves efficiency in water use in new and existing urban
irrigated landscapes.

The conservation savings analysis includes SCV Water’s current active water conservation measures and
also passive water savings such as indoor plumbing code measures as follows:

Water Smart Workshop Credit
Landscape Transformation Incentives

High Efficiency Fixture Giveaway
Schools Retrofits

Fixture Retrofit on Resale or Water ¢ Smart Controller Rebates
Account Change e Irrigation Incentives
New Development Submetering e Irrigation Check-Ups
Landscape & Irrigation Codes e Pool Cover Rebates
Water Waste Implementation ¢ Residential Check-Ups
AMI e Hot Water on Demand Rebate
Real Water Loss Reduction e CIl Check-Ups
Education e CII HET and HEU Rebates

[ ]

[ )

This active conservation methodology is an update from SCV Water's 2016 Water Use Efficiency Strategic
Plan (WUESP) and the 2015 UWMP analysis.

Table 2-3 provides a summary of the projected total water use for the SCV Water service area in a
normal/average water year. Table 2-4 provides projected demands in a single-dry year and Table 2-5
provides demands in a multiple-dry year.

Additional details of the demand projections analysis are provided in the 2021 Maddaus Technical
Memorandum (Maddaus 2021).
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TABLE 2-3
SCV WATER PROJECTED NORMAL/AVERAGE YEAR DEMANDS (AFY)®@®

Year 2025 2030 2035 2040 2045 2050
Total Water
Use 76,400 81,700 88,700 93,600 97,500 101,000

Source: Maddaus Water Management (MWM), Inc. 2021. Draft 2021 SCV Demand Study: Land-Use-Based Demand Forecast
Analysis. April. Table 5 Estimated total demand with active conservation and plumbing code savings. Demands include climate
change and recycled water.

a8 LACWWD 36 is included for purposes of providing regional completeness; however, it is not required to prepare an UWMP.

b Demands include the Shadowbox Studios Development Project.

TABLE 2-4
SCV WATER PROJECTED SINGLE-DRY YEAR DEMANDS (AFY) @()c)
Year 2025 2030 2035 2040 2045 2050
Total Water
Use 81,000 86,600 94,000 99,200 103,400 107,100

Source: WSA5-3. Demands include savings from plumbing code and standards, and active conservation. Demands account for
an estimated increase from climate change.

a8 LACWWD 36 is included for purposes of providing regional completeness; however, it is not required to prepare an UWMP.

b Demands include the Shadowbox Studios Development Project

¢ Demands assume a 6% increase above normal demand during dry years.

TABLE 2-5
SCV WATER PROJECTED MULTIPLE-DRY YEAR DEMANDS (AFY) @®)©)
Year 2025 2030 2035 2040 2045 2050
Total Water
Use 77,830 83,620 90,570 95,780 99,670 102,870

Source. WSA Table 5-4.

8 LACWWD 36 is included for purposes of providing regional completeness; however, it is not required to prepare an UWMP.
b Demands include the Shadowbox Studios Development Project.
¢ Demands are weather adjusted for dry 1988-1992 hydrology.

2.3 Shadowbox Studios Development Project Demands

Using SCV Water’'s water demand factors from 2021 Maddaus Technical Memorandum, the total estimated
water demand for the Project at build-out is approximately 196 AFY in an average/normal year. Water
demand for the Project at build-out may increase by approximately six percent in a single dry year to a
total of 207 AFY and approximately two percent in multiple dry years to a total of 200 AFY, consistent with
projections from SCV Water’'s 2020 UWMP. The total estimated water demand for the Project at build-out
is summarized in Table 2-6 below.
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TABLE 2-6
WATER DEMAND ESTIMATES - SHADOWBOX STUDIOS

Projected Normal/Average Year Demands

Unit # Of units Unit Type Demand (AFY)
Landscape Irrigation 17.1 Acres 55.7
Commercial/Office 258.5 TSF 74.1
Industrial 1034.5 TSF 65.9
Total Average Year Demands (AFY) 196
Projected Single Dry Year Demands (AFY) 207
Projected Multiple Dry Year Demands (AFY) 200

TABLE 2-7

DEMAND FACTORS USED IN WATER SUPPLY ASSESSMENT CALCULATIONS®

Residential Outdoor Non-Residential

Residential Indoor Demand Demand
Land Use Demand (GPCD) PPL/DU (Gal/Ac/Year) (Gal/TSF/Year)
Single Family (<1 du/ac) 50 3.74 1,260,050
Single Family (1-5 du/ac) 50 3.57 1,260,050
Single Family (6-10 du/ac) 50 3.74 1,260,050
Accessory Dwelling Unit 50 1 0
Condo/Townhome 50 3.62 2,520,100
Apartment 50 2.46 2,520,100
Mobile Home 50 2.37 2,520,100
Senior Living Facility 50 1.87 2,520,100
HOA/Dedicated Irrigation 1,023,100
Developed Park 1,023,100
Commercial 90,000
Industrial Park 20,000
Institutional 330,000

Notes:
(@) Demand factors derived from 2020 UWMP
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Section 3: Existing and Projected Water Supplies

Water Code Section 10910(b) requires a WSA to identify any existing water supply entitlements, water
rights, or water service contracts relevant to the identified water supply for the Project and describe the
guantities of water received in prior years by the public water system. The identification of existing water
supply entitlements, water rights, or water service contracts held by the public water system must be
demonstrated by providing information related to the following:

1. Written contracts or other proof of entitlement to an identified water supply;

2. Copies of a capital outlay program for financing the delivery of a water supply that has been
adopted by the public water system;

3. Federal, state, and local permits for construction of necessary infrastructure associated with
delivering the water supply; and

4. Any necessary regulatory approvals that are required in order to be able to convey or deliver
the water supply.

In accordance with SB 610 (Water Code Section 10910(d)), Section 2 of the 2020 UWMP (June 2020) and
the 2019 Santa Clarita Valley Water Report summarize the total quantity of water used by SCV Water to
meet water demand since importation of SWP water began in 1980. Also, Section 1.7, above, contains a
list of documents with information related to the identification of the existing water supply entitlements,
water rights, or water service contracts relevant to meet the Project’'s water demand, in addition to the
existing and projected water supplies reported in the 2020 UWMP and the most recent 2019 and 2020
Santa Clarita Valley Water Reports.

SCV Water has existing water entitlements, rights, and contracts to meet demand as needed over a 25-
year horizon and beyond and has committed sufficient capital resources and planned investments in
various water programs and facilities to serve all its existing and planned customers. As discussed herein,
SCV Water also has identified an operational strategy combined with a prudent and flexible management
approach to ensure water supply reliability.

SCV Water’s existing supplies include imported water, local groundwater, recycled water, and water from
existing groundwater banking programs. Planned supplies include new groundwater production as well as
additional banking programs. The mix of supplies can vary significantly depending on local and statewide
hydrology, access to groundwater, and other factors. For example, in 2019, a wet year, imported water
supplies made up 58%, groundwater 41%, and recycled water less than 1%. In 2020 dry hydrology and
perchlorate and PFAS in local groundwater resulted in groundwater production making up approximately
26% of SCV Water’s total supplies, imported water making up 39%, recycled water making up less than
1% of supplies, and existing banking and exchange programs making up approximately 34% of total
supplies. A further description of the variability of the mix of supplies is included in Section 5.1 of this WSA.

3.1 Imported Water Supplies

SCV Water's imported water supplies consist primarily of SWP supplies, which were first delivered to SCV
Water (CLWA at the time) in 1980. From the SWP, SCV Water also has access to water from Flexible
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Storage Accounts in Castaic Lake, which are planned for dry-year use, but are not strictly limited as such.
In addition to its SWP supplies, SCV Water has an imported supply from the Buena Vista Water Storage
District (BVWSD) and Rosedale Rio-Bravo Water Storage District (RRBWSD) in Kern County, which was
first delivered to SCV Water (CLWA at the time) in 2007. Additionally, Newhall Land and Farming Company
(Newhall Land or NLF) (now also referred to as Five Point) has a water transfer supply from a source in
Kern County, referred to as Nickel Water that for planning purposes is anticipated to be available beginning
in 2035.

3.2 State Water Project Supplies

3.2.1 SWP Facilities

The SWP is the largest state-built, multi-purpose water project in the country. It was authorized by the
California State Legislature in 1959, with the construction of most initial facilities completed by 1973.
Today, the SWP includes 28 dams and reservoirs, 26 pumping and generating plants and approximately
660 miles of aqueducts. The primary water source for the SWP is the Feather River, a tributary of the
Sacramento River. Storage released from Oroville Dam on the Feather River flows down natural river
channels to the Sacramento-San Joaquin River Delta (Delta). While some SWP supplies are pumped from
the northern Delta into the North Bay Aqueduct, the vast majority of SWP supplies are pumped from the
southern Delta into the 444-mile-long California Aqueduct. The California Aqueduct conveys water along
the west side of the San Joaquin Valley to Edmonston Pumping Plant, where water is pumped over the
Tehachapi Mountains and the aqueduct then divides into the East and West Branches. SCV Water takes
delivery of its SWP water at Castaic Lake, a terminal reservoir of the West Branch. From Castaic Lake,
SCV Water delivers its SWP supplies to its customers through an extensive transmission pipeline system.

3.2.2 SWP Water Supply Contract Amendments

SWP Contract and Extension

The Department of Water Resources (DWR) provides water supply from the SWP to 29 SWP Contractors
(Contractors) in exchange for Contractor payment of all costs associated with providing that supply. DWR
and each of the Contractors entered into substantially uniform long-term water supply contracts (Contracts)
in the 1960s with 75-year terms. The first Contract terminates in 2035, and most of the remaining Contracts
terminate within three years after that. SCV Water is one of the 29 Contractors that have an SWP Contract
with DWR.

The majority of the capital costs associated with the development and maintenance of the SWP is financed
using revenue bonds. These bonds have historically been sold with 30-year terms. It has become more
challenging in recent years to affordably finance capital expenditures for the SWP because bonds used to
finance these expenditures are limited to terms that only extend to the year 2035, fewer than 15 years from
now. To ensure continued affordability of debt service to Contractors, it was necessary to extend the
termination date of the Contracts to allow DWR to continue to sell bonds with 30-year terms.

Public negotiations to extend the Contracts took place between DWR and the Contractors during 2013 and
2014. An Agreement in Principle (AlP) was reached and was the subject of analysis under the requirements
of the CEQA (Notice of Preparation dated September 12, 2014). On December 11, 2018, the DWR Director
approved the Water Supply Contract Extension Project. In accordance with CEQA, DWR also filed its
Notice of Determination for the project with the Governor’s Office of Planning and Research. In addition,
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DWR filed an action in Sacramento County Superior Court to validate the Contract Extension Amendments
(https://Water.ca.gov/Programs/State-Water-Project/Management/Water-Supply-Contract-Extension).
After CEQA was completed and contract language was finalized, DWR and 22 contractors executed the
Extension Amendment, including SCV Water, which executed the amendment in February 2019. The
Extension Amendment extends the contracts through 2085 or the period ending with the latest maturity
date of any bond issued to finance the construction costs of Project facilities, whichever is longer. The
Extension Amendment will improve the project’s overall financial integrity and management. The Extension
Amendment is the subject of a validation action and two CEQA lawsuits.

Water Management Tools Contract Amendment

In a December 2017 Notice to Contractors, DWR indicated its desire to supplement and clarify existing
SWP Contract’s water transfer and exchange provisions to provide improved water management among
public water agencies (PWASs). The purpose was to seek greater flexibility to manage the system in order
to address changes in hydrology and further constraints placed on DWR'’s operation of the SWP. To this
end, PWAs and DWR conducted public negotiations in 2017 with the purpose of improving these water
management tools (WMT). Importantly, the transfers and exchanges provided for in a WMT Contract
amendment are limited to those transfers and exchanges between PWAs with SWP Contracts.

In June 2018, PWAs and DWR agreed upon an Agreement in Principle (AIP), which included specific
principles to accomplish this goal. These principles included a process for transparency for transfers and
exchanges, new flexibility for single and multi-year non-permanent water transfers, allowing PWAs to set
terms of compensation for transfers and exchanges, and providing for the limited transfer of carryover and
Article 21 water.

In October 2018, a Draft Environmental Impact Report (DEIR) was circulated based on the agreed upon
AIP principles for a WMT Contract amendments. At that time, the AIP included cost allocation for the
California WaterFix project (WaterFix). In early 2019, Governor Newsom decided not to move forward with
WaterFix, and DWR rescinded its approvals for WaterFix. After this shift, the PWAs and DWR held a public
negotiation session and agreed to remove the WaterFix cost allocation sections from the AIP, but to keep
all the water management provisions in the AIP. The AIP for water management provisions was finalized
on May 20, 2019. In February 2020, DWR amended and recirculated the Partially Recirculated DEIR for
the SWP Supply Contract Amendments for Water Management and in August 2020, DWR certified the
Final EIR. The EIR is being challenged in court. The WMT Amendment became effective for those PWAs
who executed the amendment on February 28, 2021. The transfer and exchange tools are available during
litigation and will remain in effect unless there is a final court order that prohibits their continuation.

Delta Conveyance Project Agreement in Principle

On March 29, 2021, as part of a public negotiation that began in 2019, DWR and PWAs agreed upon an
Agreement in Principle for a Contract amendment on a Delta Conveyance Project (DCP). The objective of
the DCP AIP is to develop an agreement to equitably allocate costs and benefits among SWP PWAs of a
potential Delta Conveyance Facility that preserves operational flexibility. A decision by each participating
PWA for approving a contract amendment with DWR would not occur until after the environmental review
for the DCP is completed. That decision would likely occur in 2023, at the earliest.

3.2.3 SWP Water Supplies

Each SWP contractor's SWP Contract contains a “Table A,” which lists the maximum amount of contract
water supply, or “Table A Water,” an agency may request each year throughout the life of the contract.
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The Table A Amounts in each contractor’'s SWP Contract ramped up over time, based on projections at
the time the contracts were signed and future increases in population and water demand, until they reached
a maximum Table A Amount. Most contractor’'s Table A Amounts reached their maximum levels in the
early to mid-1990s. Table A Amounts are used in determining each contractor’s proportionate share, or
“allocation,” of the total SWP Water supply DWR determines to be available each year.

The total planned annual delivery capability of the SWP and the sum of all contractors’ maximum Table A
Amounts was originally 4.23 million acre-feet (MAF). The initial SWP storage facilities were designed to
meet contractors’ water demands in the early years of the SWP, with the construction of additional storage
facilities planned as demands increased. However, essentially no additional SWP storage facilities have
been constructed since the early 1970s. SWP conveyance facilities were generally designed and have
been constructed to deliver maximum Table A amounts to all contractors. After the permanent retirement
of some Table A amount by two agricultural contractors in 1996, the maximum Table A Amounts of all
SWP contractors now total about 4.17 MAF. Currently, SCV Water's annual Table A Amount is
95,200 AF,°

The primary supply of SWP water made available under the SWP Contracts is allocated Table A supply.

In addition to Table A supplies, the SWP Contracts provide for additional types of water that may
periodically be available, including “Article 21" water and water made available through transfers from other
SWP Contractors pursuant to the WMT amendment described above (amended Article 56). Article 21
water (which refers to the SWP Contract provision defining this supply) is water that may be made available
by DWR when excess flows are available in the Delta (i.e., when Delta outflow requirements have been
met, SWP storage south of the Delta is full and conveyance capacity is available beyond that being used
for SWP operations and delivery of allocated and scheduled Table A supplies). Article 21 water is made
available on an unscheduled and interruptible basis and is typically available only in average to wet years,
generally only for a limited time in the late winter.

The availability of Article 21 water and water from transfers with other SWP Contractors can fluctuate
significantly. When available, these supplies provide additional water that SCV Water may be able to use,
either directly to meet demands or for later use after storage in its groundwater banking programs. Because
of the fluctuations in availability of Article 21 water and water from transfers, supplies of these types of
SWP water are not included in this WSA. However, to the extent SCV Water is able to make use of these
supplies when available, SCV Water may be able to improve the reliability of its SWP supplies beyond the
values used throughout the 2020 UWMP and this WSA.

While not specifically provided for in the SWP Contracts, DWR or the State Water Contractors have in dry
years facilitated Dry Year Water Purchase Programs for contractors needing additional supplies. Through
these programs, water is purchased from willing sellers in areas that have available supplies and is then
sold to contractors willing to purchase those supplies. The availability of these supplies is annually variable
and therefore they are not included in this WSA. However, SCV Water’'s access to these supplies when
they are available would enable it to improve the reliability of its dry-year supplies beyond the values used
throughout this WSA.

10 5CV Water’s original SWP Contract with DWR was amended in 1966 for a maximum annual Table A Amount of 41,500 AF. In 1991, SCV
Water (CLWA at the time) purchased 12,700 AF of annual Table A Amount from a Kern County Water district, and in 1999 purchased an
additional 41,000 AF of annual Table A Amount from another Kern County Water district, for a current total annual Table A Amount of
95,200 AF.
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Flexible Storage Account

As part of its SWP Contract with DWR, SCV Water has access to a portion of the storage capacity of
Castaic Lake. This Flexible Storage Account allows SCV Water to utilize up to 4,684 AF of the storage in
Castaic Lake for SCV Water. Any of this amount that SCV Water withdraws must be returned to storage
by SCV Water within five years of its withdrawal. SCV Water manages this storage by keeping the account
full in normal and wet years and then delivering that stored amount (or a portion of it) during dry periods.
The account is refilled during the next year that adequate SWP supplies are available to SCV Water to do
s0. In 2005 and again in 2015, SCV Water negotiated with Ventura County SWP contractor agencies to
obtain the use of their Flexible Storage Account. This allows SCV Water access to another 1,376 AF of
storage in Castaic Lake. With the extension to the term of the agreement, SCV Water access to this
additional storage is available on a year-to-year basis through 2025. While it is expected that SCV Water
and Ventura County will extend the existing flexible storage agreement beyond the 2025 term, it is not
assumed to be available beyond 2025 in the 2020 UWMP or this WSA.

Water Management Provisions

The SWP Contract includes a number of provisions that give each contractor flexibility in managing the
supplies that are available to it in a given year. For example, a contractor may take delivery of its allocated
SWP supplies for direct use or storage within its service area, store that water outside its service area for
later withdrawal and use within its service area, carry over a portion of that supply for storage on an as-
available-basis in SWP reservoirs for delivery in following years (commonly referred to as “carryover”),
exchange a portion of that supply with others for return in a future year, or transfer water with other PWAs
pursuant to the newly approved WMT amendment. The SWP Contract also provides for DWR to deliver
non-SWP water supplies for contractors through SWP conveyance facilities.

SCV Water takes advantage of these water management provisions in wetter years by storing excess
SWP allocated water supply, either in groundwater banking programs or as carryover, or by exchanging
supplies with another contractor or water agency. Then in drier years, SCV Water withdraws its previously
stored supplies or recovers water from its exchange partner(s). Water stored in groundwater banking
programs has the benefit of remaining available until needed, and the water SCV Water currently has in
storage is assumed to be available as described in the 2020 UWMP and incorporated herein. At current
demand levels, SCV Water also regularly stores a portion of any excess supply as carryover in SWP
reservoirs, which can provide it with additional supply for use in following years. Carryover is a no-added-
cost storage option, is an easily and quickly accessible supply, and is a valuable benefit if the next year is
dry. However, SCV Water carryover water may be lost when SWP reservoirs fill, which can occur in wetter
years. Although the carryover water is considered in the 2021-2025 water drought assessment, because
of the variability in how frequently SWP reservoir space would be available to store SCV Water’s carryover,
it is not specifically included in other supply projections of the 2020 UWMP or this WSA.

3.2.4 Factors Affecting SWP Table A Supplies

While Table A identifies the maximum annual amount of Table A Water a SWP contractor may request,
the amount of SWP water actually available and allocated to SWP contractors each year is dependent on
a number of factors and can vary significantly from year to year. The primary factors affecting SWP supply
availability include: the availability of water at the source of supply in northern California, the ability to
transport that water from the source to the primary SWP diversion point in the southern Delta, and the
magnitude of total contractor demand for that water.
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Availability of SWP Source Water

SWP supplies originate in northern California, primarily from the Feather River Watershed. The availability
of these supplies is dependent on the amount of precipitation in the Watershed, the amount of that
precipitation that runs off into the Feather River, water use by others in the Watershed, and the amount of
water in storage in the SWP’s Lake Oroville at the beginning of the year. Variability in the location, timing,
amount, and form (rain or snow) of precipitation, as well as how wet or dry the previous year was, produces
variability from year to year in the amount of water that flows into Lake Oroville. However, Lake Oroville
acts to regulate some of that variability, storing high inflows in wetter years that can be used to supplement
supplies in dry years with lower inflows.

In DWR’s 2021 State Water Project Delivery Capability Report (2021 DCR), climate change adds another
factor in estimating the future availability of SWP source water. Current projections indicate that global
warming may change precipitation patterns in California from the patterns that have occurred historically.
While different climate change models show differing effects, potential changes are anticipated to include
more precipitation falling in the form of rain rather than snow and earlier snowmelt, which would result in
more runoff occurring in the winter and early spring rather than spread out over the winter and spring,
creating challenges in capturing this runoff for later use in the SWP delivery system.

Ability to Convey SWP Source Water

As discussed previously, water released from Lake Oroville flows down natural river channels into the
Delta. The Delta is a network of channels and reclaimed islands at the confluence of the Sacramento and
San Joaquin rivers. The SWP and the federal CVP use Delta channels to convey water to the southern
Delta for diversion, making the Delta a focal point for water distribution throughout the state.

A number of issues affecting the Delta can impact the ability to divert water supplies from the Delta,
including water quality, fishery protection and levee system integrity. Water quality in the Delta can be
adversely affected by both SWP and CVP diversions, which primarily affect salinity, as well as by urban
discharge and agricultural runoff that flows into the Delta, which can increase concentrations of
constituents such as mercury, organic carbon, selenium, pesticides, toxic pollutants and reduce dissolved
oxygen. The Delta also provides a unique estuarine habitat for many resident and migratory fish species,
some of which are listed as threatened or endangered. The decline in some fish populations is likely the
result of a number of factors, including water diversions, habitat destruction, degraded water quality, and
the introduction of non-native species. Delta islands are protected from flooding by an extensive levee
system. Levee failure and subsequent island flooding can lead to increased salinity requiring the temporary
shutdown of SWP pumps. In addition, climate change analyses also project that salinity issues will increase
with seal level rise, requiring extra Delta outflow to dilute more brackish Delta water to meet environmental
standards.

In order to address some of these issues, SWP and CVP operations in the Delta are limited by a number
of regulatory and operational constraints. These constraints are primarily incorporated into the SWRCB
Water Rights Decision 1641 (D-1641), which establishes Delta water quality standards and outflow
requirements with which the SWP and CVP must comply. In addition, SWP and CVP operations are further
constrained by requirements included in Biological Opinions (BOs) for the protection of threatened and
endangered fish species in the Delta issued by the FWS in December 2008 and the NMFS in June 2009,
and most recently in 2019 by the FWS as described in Section 4.2. The requirements in the BOs are based
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on real-time physical and biological phenomena (such as turbidity, water temperature, and location of fish),
which results in uncertainty in estimating potential impacts on supply of the additional constraints imposed
by the BOs.

Demand for SWP Water

The reliability of SWP supplies is affected by the total amount of water requested and used by SWP
contractors, since an increase in total requests increases the competition for limited SWP supplies. As
previously mentioned, contractor Table A Amounts in the SWP Contracts ramped up over time, based on
projected increases in population and water demand at the time the contracts were signed. Urban SWP
contractors’ requests for SWP water were low in the early years of the SWP, but have increased steadily
over time, although more slowly than the initial ramp-up in their Table A Amounts, which reached a
maximum for most contractors in the early to mid-1990s. Since that time, urban contractors’ requests for
SWP water have continued to increase until recent years when nearly all SWP contractors are requesting
their maximum Table A Amounts.

Consistent with other urban SWP contractors, SWP deliveries to SCV Water have increased as its requests
for SWP water have increased. Historical total SWP deliveries to SCV Water are shown in Section 3. The
table shows deliveries to the SCV Water service area for supply to the purveyors, as well as delivery of
SCV Water supplies to storage programs outside the service area and to exchange partners. SCV Water
demand projections provided to DWR are typically conservative in order to maximize water deliveries
available to SCV Water in any given year for both deliveries and to current and future storage programs.

3.2.5 Biological Opinion

In late 2019, the FWS and NMFS issued new Biological Opinions (BOs) for the Long-Term Operation of
the CVP and SWP. Consultation on the BOs began in 2016 to update the prior 2008 and 2009 BO and
provide Federal Endangered Species Act (ESA) compliance for the CVP and SWP. Additionally, in early
2020, the California Department of Fish and Wildlife (DFW) issued DWR an Incidental Take Permit for the
Long-Term Operation of the SWP pursuant to the California Endangered Species Act (CESA) with regards
to state-protected longfin smelt and state- and federally protected delta smelt, winter-run Chinook and
spring-run Chinook. Previously, DFW had issued the SWP an Incidental Take Permit for the state-listed
longfin smelt and Consistency Determinations with the 2008 and 2009 Biological Opinions for the state
and federally listed species, not a separate permit. Some of the operational restrictions in the 2019
Biological Opinions differ from those in the 2020 Incidental Take Permit. Specifically, even though the
projects’ operations are coordinated, the SWP is subject to additional operational constraints that reduce
SWP supplies and create operational conflicts. Both the 2019 BOs and the 2020 Incidental Take Permit
are subject to multiple court challenges that are ongoing.

Biological Opinion Litigation. Two cases were filed challenging the BOs under the ESA, Administrative
Procedure Act, and National Environmental Policy Act (NEPA). The first case, Pacific Coast Federation of
Fisherman’s Association, et al. v. Ross (Case No. 1:20-CV-00431-DAD-SAB (“PCFFA v. Ross”), was
brought by six environmental organizations. The second case, California Natural Resources Agency, et al.
V. Ross (Case No. 1:20) (“CNRA v. Ross”), was brought by the California Natural Resources Agency
(CNRA), the California Environmental Protection Agency, and the California Attorney General. The State’s
case includes a cause of action under CESA alleging that the federal CVP must comply with CESA. The
cases were coordinated and transferred to the Eastern District. State and federal water contractors have
intervened as defendants in both cases. On October 1, 2021, the federal agencies announced re-initiation
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of consultation on the BOs. The court is currently considering motions by the Federal defendants, State
plaintiffs, and environmental plaintiffs to impose an interim operations plan for the first year of reinitiated
consultation.

CESA Incidental Take Permit Litigation. Eight cases, listed below, have been filed in state court by
public agencies, environmental organizations, and a Native American tribe challenging DWR’s approval of
the Long-Term Operations of the SWP and associated environmental review. Most of the cases also
challenge CDFW's issuance of an Incidental Take Permit for the SWP.

North Coast Rivers Alliance, et al. v. Department of Water Resources, et al., County of San
Francisco Superior Court Case No. CPF-20-517078, filed April 28, 2020;

State Water Contractors, et al. v. California Department of Water Resources, et al., County of Fresno
Superior Court Case No. 20CECG01302, electronically filed April 28, 2020;

Tehama-Colusa Canal Authority, et al. v. California Department of Water Resources, et al., County of
Fresno Superior Court Case No. 20CECGO01303, electronically filed April 28, 2020;

The Metropolitan Water District of Southern California, et al. v. California Department of Water
Resources, et al., County of Fresno Superior Court Case No. 20CECG01347, electronically filed
April 28, 2020;

Sierra Club, et al. v. California Department of Water Resources, County of San Francisco Superior
Court Case No. CPF-20-517120, filed April 29, 2020;

Central Delta Water Agency, et al. v. California Department of Fish and Wildlife, et al., County of
Sacramento Superior Court Case No. 34-2020-80003368, filed May 6, 2020;

San Bernardino Valley Municipal Water District v. California Department of Water Resources, et al.,
County of Fresno Superior Court Case No. 20CECG01556, filed May 28, 2020;

San Francisco Baykeeper, et al. v. California Department of Water Resources, et al., County of
Alameda Superior Court Case No. RG20063682, filed June 5, 2020.

The challenges are raised on several legal grounds, including CESA, California Environmental Quality Act,
the Delta Reform Act, Public Trust Doctrine, area of origin statutes, breach of contract, and breach of
covenant of good faith and fair dealing. All eight cases have been coordinated in Sacramento County
Superior Court.

Litigation over the 2019 BOs and 2020 Incidental Take Permit will likely take several years. The projects
began operating in accordance with the new requirements in 2020. Throughout implementation, any party
may seek preliminary injunctive relief during the litigation, such as that described above. It is likely that the
2019 BOs and 2020 Incidental Take Permit, or some form of interim operations, will govern operations
until final judicial determinations on the merits are made or the reinitiated consultation results in a new
Biological Opinion and amended Incidental Take Permit. Thus, it is unlikely that SWP water supply would
increase beyond that resulting from the limitations in the 2019 BOs and 2020 Incidental Take Permit during
this timeframe.
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3.2.6 SWP Table A Supply Assessment

DWR prepares a biennial report to assist SWP contractors and local planners in assessing the availability
of supplies from the SWP. DWR issued its 2019 DCR, in August 2020. In this update, DWR provides SWP
supply estimates for SWP Contractors to use in their planning efforts, including for use in their 2020
UWMPs. The 2019 DCR includes DWR’s estimates of SWP water supply availability under both existing
(2020) and future conditions (2040). In September 2022, DWR released the final 2021 DCR. The 2021
DCR used an updated model (CALSIM3) that incorporated a longer hydrologic study period and more
conservative sea level rise assumptions. The results of this updated report are incorporated in this WSA.

DWR'’s estimates of SWP deliveries are based on a computer model that simulates monthly operations of
the SWP and Central Valley Project systems. Key inputs to the model include the facilities included in the
system, hydrologic inflows to the system, regulatory and operational constraints on system operations, and
contractor demands for SWP water. In conducting its model studies, DWR must make assumptions
regarding each of these key inputs.

In the 2019 DCR for its model study under existing conditions, DWR assumed: existing facilities, hydrologic
inflows to the model based on 82 years of historical inflows (1922 through 2003), current regulatory and
operational constraints including 2018 Coordinated Operation Agreement Amendment, 2019 BOs and
2020 Incidental Take Permit, and contractor demands at maximum Table A Amounts. DWR issued its final
2021 DCR in September 2022 and evaluated the model study under existing conditions assuming existing
facilities and hydrologic inflows to the model based on 94 years of historical data (1922 through 2015).
Staff also selected modeling output that did not incorporate DWR’s modeling of San Luis Reservoir
carryover water. Opting for a generally more conservative approach when estimating project yield. The
long-term average allocation reported in the 2021 DCR for the existing conditions study provides an
appropriate estimate of the SWP water supply availability under current conditions.

3.2.7 SWP Water Supply Estimates
To evaluate SWP supply availability under future conditions, the 2019 DCR included a model study representing
hydrologic and sea level rise conditions in the year 2040. The future condition study used all the same model
assumptions as the study under existing conditions, but reflected changes expected to occur from climate change,
specifically, projected temperature and precipitation changes centered around 2035 (2020 to 2049) and a 45 cm
sea level rise. In September 2022, DWR issued its 2021 DCR and included a new future conditions study. The 2021
DCR future condition study used all the same model assumptions as the study under existing conditions, but
reflected changes expected to occur from climate change, specifically, projected temperature and precipitation
changes centered around 2035 (2020 to 2049) and a 55 cm sea level rise. Staff also selected to not incorporate
carryover water supplies for this condition.

In the 2019 DCR, DWR estimated that for all Contractors combined, the SWP can deliver on a long-term
average basis a total Table A supply of 58 percent of total maximum Table A Amounts under existing
conditions and 52 percent under future conditions. The percentage for existing conditions was lowered to
56 percent in the 2021 DCR.

DWR’s 2019 DCR indicates that the modeled single dry year SWP water supply allocation is 7% under the
existing conditions and lowered to 6% in the 2021 DCR. However, historically the lowest SWP allocation
was at 5% in 2014, which has occurred two more times since then. Due to extraordinarily dry conditions in
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2013 and 2014, the initial 2014 SWP allocation was a historically low 5% of Table A Amounts, and was
later reduced to 0% in January 2014, before being raised back to 5%, the lowest ever final total SWP water
supply allocation. In 2021, the initial allocation was 0%, the lowest ever on record, but this was later
increased to 5%. Similarly, the initial allocation for 2022 was set at 0% with DWR prioritizing deliveries to
Human Health and Safety where alternative supplies were not available. Significant precipitation occurred
in October and December of 2021. In January 2022, DWR raised its initial allocation to 15%, but after
record dry conditions in January through May, the final SWP allocation ended at 5% again for the third
time ever.

Each year by October 1, SWP contractors submit their requests for SWP supplies for the following calendar
year. By December 1, DWR estimates the available water supply for the following year and sets an initial
supply allocation based on the total of all contractors’ requests, current reservoir storage, forecasted
hydrology through the next year, and target reservoir storage for the end of the next year. The most difficult
of these factors to evaluate is the forecasted hydrology. In setting water supply allocations, DWR uses a
conservative 90% hydrologic forecast, where nine out of ten years will be wetter and one out of ten years
drier than assumed. DWR re-evaluates its estimate of available supplies throughout the runoff season of
winter and early spring, using updated reservoir storage and hydrologic forecasts, and revises SWP supply
allocations as warranted. Since most of California’s annual precipitation falls in the winter and early spring,
by the end of spring the supply available for the year is much more certain, and in most years DWR issues
its final SWP allocation by this time. While most of the water supply is certain by this time, runoff in the late
fall remains somewhat variable as the next year’s runoff season begins. A drier than forecasted fall can
result in not meeting end-of-year reservoir storage targets, which means less water available in storage
for the following year.

Water year 2013 was a year with two hydrologic extremes. October through December 2012 was one of
the wettest fall periods on record but was followed by the driest consecutive 12 months on record. The
supply allocation for 2013 was a 35% allocation. However, the 2013 hydrology ended up being even drier
than DWR’s conservative hydrologic forecast, so the SWP began 2014 with reservoir storage lower than
targeted levels and less stored water available for 2014 supplies. Compounding this low storage situation,
2014 also was a critically dry year, with runoff for water year 2014 the fourth driest on record.

The exceedingly dry sequence from the beginning of January 2013 through the end of 2014 was one of
the driest two-year periods in the historical record. The dry-year sequence in 2020 through 2021 also
represents an extreme hydrologic event in terms of temperature and precipitation. Water Year 2020 was
California’s fifth driest year on record based on statewide runoff, followed by Water Year 2021 which was
the second driest year and warmest year on record. The warmer temperatures in 2014 and 2021 resulted
in an increased climatic water deficit. This historical data has shown that California’s climate is transitioning
to a much warmer setting where historical relationships among temperature, precipitation and runoff are
changing, and these conditions may become more frequent.

Similar to the approach used in the 2020 UWMP, this WSA uses estimates of existing (2020) conditions
and DWR'’s analysis of future (2040) conditions. For the five-year increments between 2020 and 2040
values are interpolated between these. SWP supplies for years beyond 2040 are assumed to be the same
as for 2040.

In September 2022 DWR released its 2021 DCR that is based on DWR’s new CALSIM 3 model that extends the
hydrologic period through 2015 thus incorporating the historic dry years of 2014 and 2015. When compared to the
2019 DCR, this report reduced the 2020 average yield from 58% to 56%. Further, assuming no San Luis carryover
supplies, the single dry-year supply was reduced from 6% to 4%.
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The 2021 DCR included allocations for each individual year that enabled SCV Water to re-analyze the five-
year multiple dry year period. The report contains a summary of six-year drought that indicates an average
allocation of 25% of Table A amounts. That is the same average value that was used in the 2020 UWMP.
Thus, for purposes of this WSA, Table 3-1 reflects the same five-year multiple dry year analysis.

Table 3-1
SWP TABLE A SUPPLY RELIABILITY (AF)@)®b)

Wholesaler (Supply Source) 2020 2025 2030 2035 2040-2050
Average Water Year©
SWP Table A Supply 53,312 52,360 51,408 50,456 49,504
% of Table A Amount® 56% 55% 54% 53% 52%
SWP Table A Supply® 2,856 2,618 2,380 2,142 1,904
% of Table A Amount® 3% 3% 3% 2% 2%
Multiple-Dry Year®@
SWP Table A Supply®©@ 23,800 23,800 23,800 23,800 23,800
% of Table A Amount® 25% 25% 25% 25% 25%

Notes:

(a) Supplies to SCV Water are based on DWR analyses presented in its 2021 DCR, assuming existing SWP facilities and
current regulatory and operational constraints (except as indicated in Note f).

(b) Table A supplies include supplies allocated in one year that are carried over for delivery the following year.

(c) Based on average deliveries over a repeat of the study’s historic hydrologic period of 1922 through 2015 for 2021 DCR.

(d) Supply as a percentage of SCV Water’s Table A Amount of 95,200 AF.

(e) Based on a repeat of the worst case historic single dry year of 2014 under current and future conditions (from 2021 DCR).
Percent allocations extrapolated out and rounded in table, but table A Supply is reflective of decimal percentages.

() SCV Water's more conservative approach for single dry year assumptions which do not assume carryover supplies. Based
on the worst-case actual allocation of 2014. Percent allocations extrapolated out and rounded in table, but Table A supply is
reflective of decimal percentages.

(g) Supplies shown are annual averages over five consecutive dry years, based on a repeat of the historic five-year dry period
of 1988-1992.

3.2.8 Coordinated Operations Agreement

The Coordinated Operation Agreement (COA) was originally signed in 1986 and defines how the state and
federal water projects share the available water supply and the obligations including senior water right
demands, water quality and environmental flow requirements imposed by regulatory agencies. The
agreement calls for periodic review to determine whether updates are needed in light of changed
conditions. After completing a joint review process, DWR and the Bureau of Reclamation agreed to an
addendum to the COA in December 2018, to reflect water quality regulations, biological opinions and
hydrology updated since the agreement was signed.

The COA Addendum includes changes to the percentages for sharing responsibilities for in basin uses,
sharing available export capacity, and the review process. The 1986 Agreement required CVP to meet
75% of the in basin uses and the SWP to meet 25%. The COA Addendum now distinguishes responsibility
based on water year type and CVP responsibilities range from 80% in wet years to 60% in critical years.
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SWP responsibility ranges from 20% in wet years to 40% in critical years. Additionally, the COA Addendum
changed sharing export capacity. Previously, export capacity was shared 50% to CVP and 50% to SWP.
The COA addendum changed this formula to be 65% CVP and 35% SWP during balanced conditions and
60% CVP and 40 % SWP during excess conditions. Overall, based on modeling, these changes result in
an approximately 115,000 AFY on average reduction in SWP supplies.

Finally, the 2018 COA Addendum updated the review process to require review of the COA Agreement
and Addendum every 5 years. Litigation regarding the COA addendum environmental review is ongoing.
The litigation is unlikely to change the negotiated COA addendum and implementation has already begun.

3.2.9 Delta Conveyance Project

Consistent with Executive Order N-10-19, in early 2019, the state announced a new single tunnel project,
which proposed a set of new diversion intakes along Sacramento River in the north Delta for the SWP. In
2019, DWR initiated planning and environmental review for a single tunnel DCP to protect the reliability of
SWP supplies from the effects of climate change and seismic events, among other risks. DWR’s current
schedule for the DCP environmental planning and permitting extends through the end of 2024. DCP will
potentially be operational in 2040 following extensive planning, permitting and construction.

DWR estimates of SWP supply reliability in its 2019 DCR are based on existing facilities, and so do not
include the proposed conveyance facilities that are part of the DCP. Since the 2020 UWMP uses DWR'’s
2019 DCR to estimate SWP supplies at 2040, any changes in SWP supply reliability that would result from
the proposed DCP are not included in the UWMP. If the DCP is implemented, SWP reliability would
improve, but to be conservative, that analysis is not incorporated in this WSA.

3.2.10 Emergency Freshwater Pathway Description (Sacramento-San
Joaquin Delta)

It has been estimated by DWR that in the event of a major earthquake in or near the Delta, water supplies
could be interrupted for up to three years, posing a significant and unacceptable risk to the California
business economy. A post-event strategy would provide necessary water supply protections to avert this
catastrophe. Such a plan has been coordinated through DWR, Corps of Engineers (Corps), Reclamation,
California Office of Emergency Services (Cal OES), the Metropolitan Water District of Southern California,
and the State Water Contractors.

DWR Delta Flood Emergency Management Plan: The Delta Flood Emergency Management Plan (DWR,
2018) provides strategies for response to Delta levee failures, up to and including earthquake-induced
multiple island failures during dry conditions when the volume of flooded islands and saltwater intrusion
are large, resulting in curtailment of export operations. Under these severe conditions, the plan includes a
strategy to establish an emergency freshwater pathway from the central Delta along Middle River and
Victoria Canal to the export pumps in the south Delta. The plan includes the prepositioning of emergency
construction materials at existing and new stockpile and warehouse sites in the Delta, and development of
tactical modeling tools (DWR Emergency Response Tool) to predict levee repair logistics, timelines of
levee repair and suitable water quality to restore exports. The Delta Flood Emergency Management Plan
has been extensively coordinated with state, federal and local emergency response agencies. DWR, in
conjunction with local agencies, the Corps and Cal OES, conduct tabletop and field exercises to test and
revise the plan under real time conditions.
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DWR and the Corps provide vital Delta region response to flood and earthquake emergencies,
complementary to Cal OES operations. These agencies perform under a unified command structure and
response and recovery framework. The Northern California Catastrophic Flood Response Plan (Cal OES,
2018) incorporates the DWR Delta Flood Emergency Management Plan. The Delta Emergency Operations
Integration Plan (DWR and USACE, 2019) integrates personnel and resources during emergency
operations.

Pathway Implementation Timeline: The Delta Flood Emergency Management Plan has found that using
pre-positioned stockpiles of rock, sheet pile and other materials, multiple earthquake-generated levee
breaches and levee slumping along the freshwater pathway can be repaired in less than six months. A
supplemental report (Levee Repair, Channel Barrier, and Transfer Facility Concept Analyses to Support
Emergency Preparedness Planning, M&N, August 2007) evaluated among other options, the placement
of sheet pile to close levee breaches, as a redundant method if availability of rock is limited by possible
competing uses. The stockpiling of sheet pile is vital should more extreme emergencies warrant parallel
and multiple repair techniques for deep levee breaches. Stockpiles of sheet pile and rock to repair deep
breaches and an array of levee slumping restoration materials are stored at DWR and Corps stockpile
sites and warehouses in the Delta.

Emergency Stockpile Sites and Materials: DWR has acquired lands at Rio Vista and Stockton as major
emergency stockpile sites, which are located and designed for rapid response to levee emergencies. The
sites provide large loading facilities, open storage areas and new and existing warehousing for emergency
flood fight materials, which augment existing warehousing facilities throughout the Delta. The Corps
maintains large warehousing facilities in the Delta to store materials for levee freeboard restoration, which
can be augmented upon request of other stockpiles in the United States. Pre-positioned rock and sheet
pile are used for closure of deep levee breaches. Warehoused materials for rapid restoration of slumped
levees include muscle (k-rail) walls, super sacks, caged rock containers, sandbags, stakes, and plastic
tarp. Stockpiles will be augmented as materials are used.

Emergency Response Drills: Earthquake-initiated multiple island failures will mobilize DWR and Corps
resources to perform Delta region flood fight activities within an overall Cal OES framework. In these
events, DWR and the Corps integrate personnel and resources to execute flood fight plans through the
Delta Emergency Operations Integration Plan (DWR and USACE, 2019). DWR, the Corps and local
agencies perform emergency exercises focusing on communication readiness and the testing of mobile
apps for information collection and dissemination. The exercises train personnel and test the readiness of
emergency preparedness and response capabilities under unified command and provide information to
help to revise and improve plans.

Levee Improvements and Prioritization: The DWR Delta Levees Subventions and Special Projects
Programs have prioritized, funded, and implemented levee improvements along the emergency freshwater
pathway and other water supply corridors in the central and south Delta. These efforts are complementary
to the Delta Flood Emergency Management Plan, which along with pre-positioned emergency flood fight
materials, ensures reasonable seismic performance of levees and timely pathway restoration after a
severe earthquake. These programs have been successful in implementing a coordinated strategy of
emergency preparedness to the benefit of SWP and CVP export systems.

Significant improvements to the central and south Delta levees systems along Old and Middle Rivers
began in 2010 and are continuing to the present time. This complements substantially improved levees at
Mandeville and McDonald Islands and portions of Victoria and Union Islands. Levee improvements along
the Middle River emergency freshwater pathway and Old River consist of crest raising, crest widening,
landside slope fill and toe berms, which improve seismic stability, reduce levee slumping, and create a
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more robust flood-fighting platform. Urban agencies, including Metropolitan, Contra Costa Water District,
East Bay Municipal Utility District, and others have participated in levee improvement projects along or
near the Old and Middle River corridors.

3.2.11 Sisk Dam Raise and San Luis Reservoir Expansion

Reclamation and San Luis & Delta Mendota Water Authority (SLDMWA) are proposing to raise Sisk Dam
and increase storage capacity in San Luis Reservoir. The proposed 10-foot dam raise is in addition to the
ongoing 12-foot raise of Sisk Dam to improve dam safety and would expand San Luis Reservoir storage
by 130 thousand AF. The final supplemental EIS/EIR, released on December 18, 2020, estimated that the
SWP exports could potentially reduce by about 23 thousand AFY on average under the preferred
alternative. This project is currently undergoing design, environmental planning, and permitting.
Construction is estimated to be completed by 2030, following environmental planning and permitting.

DWR estimates of SWP supply reliability in its 2019 DCR are based on existing facilities, and do not include
this project.

3.2.12 SWP Seismic Improvements

DWR'’s recent SWP seismic resiliency efforts have focused heavily on SWP Dam Safety. The most
prominent is the joint Reclamation/DWR corrective action study of Sisk Dam which will result in a massive
seismic stability alteration project and is expected to begin construction in 2021. Several analyses have
been conducted on SWP dam outlet towers/access bridges which has resulted in seismic upgrades (some
completed/some on-going). Castaic Reservoir outlet towers were determined to be vulnerable to a major
earthquake. DWR is currently undertaking retrofits to the access bridge to the Castaic outlet tower. That
work is scheduled to be completed in 2022. Updated dam seismic safety evaluations are being performed
on the Oroville Dam embankment and the radial gate control structure on the flood control spillway.

Seismic retrofits have also been completed on 23 SWP bridges located in four Field Divisions with
additional retrofits in various development stages. DWR has also updated the earthquake notification
procedures and has replaced and expanded instrumentation for the SWP’s seismic network.

3.2.13 Water Quality Control Plan/Voluntary Agreement

The State Water Board is responsible for adopting and updating the Water Quality Control Plan for the
San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Plan), which establishes water
quality control objectives and flow requirements needed to provide reasonable protection of beneficial uses
in the Watershed. The State Water Board has been engaged for many years in updating the Bay Delta
Plan.

The Bay-Delta Plan is being updated through phases. Phase 1 is updating the Bay-Delta Plan objectives
for the San Joaquin River and its major tributaries and the southern Delta salinity objectives. Phase 2 is
updating the objectives for the Sacramento River and Delta and their major tributaries. (Plan amendments).
On December 12, 2018, through State Water Board Resolution No. 2018-0059, the State Water Board
adopted the Phase 1 Plan amendments and Final Substitute Environmental Document (SED) establishing
the Lower San Joaquin River flow objectives and revised southern Delta salinity objectives. On February
25, 2019, the Office of Administrative Law approved the Plan amendments. The 2020 UWMP requires an
adaptive range of 30-50 percent of the unimpaired flow to be maintained from February through June in
the Stanislaus, Tuolumne, and Merced Rivers, with a starting point of 40 percent of the unimpaired flow.
During this same time period, the flows at Vernalis on the San Joaquin River, as provided by the unimpaired
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flow objective, are required to be no lower than a base flow of 1,000 cubic feet per second (cfs), with an
adaptive range between 800 and 1,200 cfs, inclusive. Phase 1 plan amendments are the subject of
litigation.

The State Water Board is also considering Phase 2 Plan amendments focused on the Sacramento River
and its tributaries, Delta eastside tributaries (including the Calaveras, Cosumnes, and Mokelumne rivers),
Delta outflows, and interior Delta flows. Staff is recommending an adaptive range of 45-65 percent
Unimpaired Flow (UIF) objective with a starting point of 55 percent. Once the State Water Board adopts
Phase 2 Plan amendments, the Board will need to conduct hearings to determine, consistent with water
rights, water users’ responsibilities for meeting the objectives in both Phase 1 and 2. At this time, the
potential impacts to the SWP are unknown, but this objective would have a large impact on water users in
the Phase 2 planning area.

The State and several water users began working on an alternative to the Bay-Delta Plan update in 2018,
known as the Voluntary Agreement process. The Voluntary Agreement process offers an alternative to the
State Water Board staff's flow only approach. A Voluntary Agreement, if agreed to by the State Water
Board, would be a substitute for the UIF approach and would become the Program of Implementation for
the Plan amendments. Implementing the Voluntary Agreement would not require a water rights hearing
because the parties are agreeing to take the actions. The Voluntary Agreement approach would provide
flow, and funding for flows, habitat actions, and a robust science program. The Voluntary Agreement
approach could provide an opportunity to combine flow and habitat actions to protect public trust resources,
while providing certainty for water users. If successful, it provides a pathway to avoid years of hearings
and litigation.

3.2.14 Delta Reliance

Approximately half of SCV Water's water supply comes from the Delta. The 2020 UWMP Guidebook
describes how urban water suppliers that anticipate participating in or receiving water from a “covered
action” related to the Delta should provide information in their 2020 UWMPs to demonstrate consistency
with Delta Plan Policy WR P1, Reduce Reliance on the Delta Through Improved Regional Water Self-
Reliance (Reduced Reliance Policy). SCV Water completed such documentation which is included in
Appendix K of the 2020 UWMP.

3.2.15 Other Imported Supplies

The following supplies are available to SCV Water through agreements that have been executed since
2005. These supplies are now part of the imported supplies available to the service area.
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3.2.15.1 Buena Vista-Rosedale Rio Bravo

SCV Water has executed a long-term transfer agreement for 11,000 AFY with BYWSD and RRBWSD.
These two districts, both located in Kern County, joined together to develop a program that provides both
a firm water supply and a water banking component. Both districts are member agencies of the Kern
County Water Agency (KCWA), a SWP contractor, and both districts have contracts with KCWA for SWP
Table A Amounts. The supply is based on existing long-standing Kern River water rights held by BVWSD
and is delivered by exchange of the two districts’ SWP Table A supplies or directly to the California
Aqueduct via the Cross Valley Canal. This water supply is firm; that is, the total amount of 11,000 AFY is
available in all water year types based on the Kern River Water right. SCV Water began taking delivery of
this supply in 2007.

SCV Water has entered into agreements that reserved 3,378 AF of the Buena Vista-Rosedale Rio Bravo
water for potential annexations into its service area. 389 AF is reserved for the second phase of the Tesoro
Del Valle development. This development is scheduled to be completed by the end of 2025. 489 AF has
been reserved for the Tapia Ranch development with development estimated to be completed in the late
2020s. 2,500 AF is reserved for the planned Legacy Village development. This development is assumed
to occur after 2030 but before 2035. During the periods before demands for these developments occur, or
if these developments occur but do not use all the amounts reserved for them in any year or years, the
remaining supply would be available to the entire SCV Water service area.

3.2.15.2 Nickel Water - Newhall Land

Newhall Land has acquired a water supply from Kern County sources known as the Nickel water. This
source of supply totals 1,607 AFY. As provided in its water purchase agreement, the Nickel water provides
a firm source of supply and is available in all hydrologic water year types. This source of supply was
acquired in anticipation of the development of the Newhall Ranch Specific Plan Development. Newhall
Land currently stores its annual supply of Nickel water in its Semitropic Water Storage District Water
Banking Program. Upon completion of the Newhall Ranch Specific Plan, Newhall Land will transfer its
rights to this supply to SCV Water. In the 2020 UWMP, it is assumed for planning purposes that Newhall
Ranch will be developed and that this water supply will be transferred to SCV Water in 2035 (i.e., the
assumed completion of the Newhall Ranch Specific Plan), thereafter becoming available as an annual
supply to SCV Water. Prior to any permanent transfer to SCV Water, Newhall Land may make this supply
available to SCV Water for purchase. However, because there is no history of such purchases, the 2020
UWMP, and this WSA, does not assume this Nickel water will be generally available to meet SCV Water
demands until 2035. Further, SCV Water is not aware of any agreement that Newhall Land has entered
into to sell this water to other public water systems prior to the transfer of the Nickel water to SCV Water.

SCV Water and NLF will monitor the use and storage of Nickel water. SCV Water is required to undertake
this effort to manage its overall supply portfolio, to meet SCV Water’s obligations under applicable state
law, and by request of the County of Los Angeles in the Specific Plan EIR. Based on current estimates,
the Nickel water and the stored water in the Semitropic bank provide adequate reserves for potential future
needs within the Specific Plan area. Under the Specific Plan EIR, NLF is to transfer Nickel water from its
Semitropic Water Bank to make up a shortfall.
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3.2.15.3 Yuba Accord Water

In 2008, SCV Water entered into the Yuba Accord Agreement, which allows for the purchase of water from
the Yuba County Water Agency through DWR to 21 SWP contractors (including SCV Water) and the San
Luis and Delta-Mendota Water Authority. Yuba Accord water comes from north of the Delta, and the water
purchased under this agreement is subject to losses associated with transporting it through the Delta.
These losses can vary from year to year, depending on Delta conditions at the time the water is
transported. Under the agreement, an estimated average of up to 1,000 AFY of non-SWP supply (after
losses) is available to SCV Water in dry years, through 2025. In 2021, with a SWP allocation of 5% of
Table A Amount, a supply of 1,640 AF north of the Delta is available to SCV Water (based on September
27, 2021, estimate). Under certain hydrologic conditions, additional water may be available to SCV Water
from this program. SCV Water received 284 AF from this source in 2020.

3.3 Groundwater

This section presents information about groundwater supplies, including a summary of the previously
adopted groundwater management plan (GWMP) along with the recently adopted GSP.

3.3.1 Santa Clara River Groundwater Basin — East Subbasin

The sole source of local groundwater for urban water supply in the Valley is the groundwater Basin
identified in the DWR Bulletin 118 (DWR 2016) as the Santa Clara River Valley Groundwater Basin, East
Subbasin (Basin) (Basin No. 4-4.07). The un-adjudicated Basin is comprised of two aquifer systems, the
Alluvium and the Saugus Formation. The Alluvium generally underlies the Santa Clara River and adjacent
areas, including its several tributaries, to maximum depths of about 200 feet; and the Saugus Formation
underlies practically the entire Upper Santa Clara River (USCR) area, to depths of at least 2,000 feet.
There are also some scattered outcrops of Terrace deposits in the Basin that likely contain limited amounts
of groundwater. However, since these deposits are located in limited areas situated at elevations above
the regional water table and are also of limited thickness, they are of no practical significance as aquifers
for municipal water supply; consequently, they have not been developed for any significant water supply
in the Basin and are not included as part of the existing or planned groundwater supplies described in this
WSA. The Basin is defined in Bulletin 118 as being bordered on the north by the Piru Mountains, on the
west by impervious rocks of the Modelo and Saugus Formations and a constriction in the alluvium, on the
south by the Santa Susana Mountains, and on the south and east by the San Gabriel Mountains (DWR
2016). The extent of the basin generally coincides with the outer extent of the Alluvium and Saugus
Formation.

The Santa Clara River Valley Groundwater Basin, East Subbasin has been identified by DWR as a high
priority basin, not subject to critical conditions of overdraft, thereby requiring preparation of a GSP,
described below.

3.3.2 Groundwater Management Planning

As part of legislation authorizing SCV Water to provide retail water service to individual municipal
customers, Assembly Bill (AB) 134 (2001) included a requirement that SCV Water prepare a GWMP
(provided as Appendix | of the 2020 UWMP) in accordance with the provisions of Water Code Section
10753, which was originally enacted by AB 3030. This legislation has since been superseded by the
passage of SGMA in 2014 and the submittal of a GSP to DWR by the SCV-GSA in January 2022. The

3-17

SCV Water — Water Supply Assessment — September 2022
Shadowbox Studios Development



GSP is available at https://scvgsa.org/wp-content/uploads/2021/12/SCV-GSP-Sections-Combined-
20211217.pdf. The GSP was in large part built on the GWMP with the groundwater basin operating within
the yields identified in the GWMP. A summary of GWMP and the GSP are provided below.

3.3.2.1 Groundwater Sustainability Plan

The Santa Clarita Valley Groundwater Sustainability Agency (SCV-GSA) operates under a Joint Powers
Agreement, which was executed by member Agencies in 2018. The SCV-GSA has adopted the State-
required GSP for the East Subbasin of the Santa Clara River Valley Groundwater Basin. The plan
represents a significant multi-year undertaking concluding with its adoption and submittal to DWR in
January 2022. Development of the GSP reflected a significant stakeholder engagement effort with the
involvement of a Stakeholder Advisory Committee to reflect the views from private well owners, members
at large, environmental interests, and the business community. This Stakeholder Advisory Committee met
regularly to review technical memoranda and provide advisement to the GSA on materials and assistance
with several public workshops.

The final Board- adopted GSP is consistent with the current groundwater operating plan as described in
the GWMP (AB 3030 plan), and its 2009 update, described below. The GSP, however refined the technical
analysis as it utilized a new groundwater flow model (an unstructured grid version of ModFlow
called ModFlow USG) that models the groundwater operating plan. These refinements include updates
such as redistribution of pumping and current Basin conditions. The plan also developed minimum
thresholds as a basis to determine that the groundwater basin is being managed in a sustainable manner.
The SCV-GSA will conduct the required annual monitoring and reports for the GSP.

3.3.2.2 Groundwater Management Plan

The general contents of the GWMP were outlined in 2002, and a detailed plan was adopted in 2003 to
satisfy the requirements of AB 134. The plan both complements and formalizes a number of existing water
supply and water resource planning and management activities in SCV Water's service area, which
effectively encompass the East Subbasin of the Santa Clara River Valley Groundwater Basin. Notably, the
GWMP also includes a basin-wide monitoring program, the results of which provide input to annual
reporting on water supplies and water resources in the Basin, as well as input to assessment of Basin yield
for water supply as described herein. Groundwater level data from the existing groundwater monitoring
program is reported to DWR as part of SBX7-6 implementation CASGEM. SCV Water serves as the
monitoring entity for CASGEM for the basin. Available groundwater level data for the CASGEM program
is submitted twice a year. SCV Water will continue to provide groundwater level data consistent with the
CASGEM program.

The GWMP contains four management objectives, or goals, for the Basin including (1) development of an
integrated surface water, groundwater and recycled water supply to meet existing and projected demands
for municipal, agricultural and other water uses; (2) assessment of groundwater basin conditions to
determine a range of operational yield values that use local groundwater conjunctively with supplemental
SWP supplies and recycled water to avoid groundwater overdraft; (3) preservation of groundwater quality,
including active characterization and resolution of any groundwater contamination problems, and (4)
preservation of interrelated surface water resources, which includes managing groundwater to not
adversely impact surface and groundwater discharges or quality to downstream basin(s).
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Prior to preparation and adoption of the GWMP, a local MOU process among the former CLWA, the CLWA
retail water purveyors and UWCD in neighboring Ventura County, downstream of the East Subbasin of the
Santa Clara River Valley, produced the beginning of local groundwater management. This is now
embodied in the GWMP prepared and implemented in 2001. The MOU was a collaborative and integrated
approach to several aspects of water resource management included in the GWMP. As a result of the
MOU, the cooperating agencies integrated their respective database management efforts and continued
to monitor and report on the status of Basin conditions, as well as on geologic and hydrologic aspects of
their respective parts of the overall stream-aquifer system. Following adoption of the GWMP, the water
suppliers developed and utilized a numerical groundwater flow model for analysis of groundwater basin
yield and for analysis of extraction and containment of groundwater contamination. The results of those
basin yield and contamination analyses, updated in 2009 by Luhdorff and Scalmanini Consulting Engineers
and GSI Water Solutions, Inc. (LSCE & GSI, 2009), are bases for the amounts and allocations of
groundwater supplies in the 2020 UWMP.

The adopted GWMP includes 14 elements intended to accomplish the Basin management objectives listed
above. In summary, the plan elements include:

Monitoring of groundwater levels, quality, production, and subsidence
Monitoring and management of surface water flows and quality

Determination of Basin yield and avoidance of overdraft

Development of regular and dry-year emergency water supply

Continuation of conjunctive use operations

Long-term salinity management

Integration of recycled water

Identification and mitigation of soil and groundwater contamination, including involvement with
other local agencies in investigation, cleanup, and closure

Development and continuation of local, state, and federal agency relationships
Groundwater management reports

Continuation of public education and water conservation programs

Identification and management of recharge areas and wellhead protection areas
Identification of well construction, abandonment, and destruction policies
Provisions to update the groundwater management plan

Work on a number of the GWMP elements had been ongoing for some time prior to the formal adoption of
the GWMP and expanded work on implementation of the GWMP will continue on an ongoing basis through
the administration of the GSP. The GSP evaluates the operating plan going forward and these analyses
of the groundwater basin are reflected in the 2020 UWMP and this WSA. Notable in the implementation of
the GWMP has been the annual preparation of a Santa Clarita Valley Water Report (Annual Report) that
summarizes (1) water requirements, (2) all three sources of water supply (groundwater, imported surface
water and recycled water, all as part of the GWMP’s overall management objectives), and (3) projected
water supply availability to meet the following year’s projected water requirements. Besides for addressing
GWMP requirements, the Annual Report is also prepared in response to a request by the Los Angeles
County Board of Supervisors and the MOU between the water purveyors in the Basin and UWCD. SGMA
also requires preparation of an annual report on basin conditions. The first report being due in April of 2022
will address much of the same information but framed in the context of the GSP Sustainability Criteria
discussed below.
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3.3.2.3 Available Groundwater Supplies

The groundwater component of overall water supply in the Valley derives from a groundwater operating
plan developed and analyzed to meet water requirements (municipal, agricultural, small domestic) while
maintaining the Basin in a sustainable condition, specifically no long-term depletion of groundwater or
interrelated surface water. The operating plan also addresses groundwater contamination issues in the
Basin, all consistent with the GWMP described above. The groundwater operating plan and the GSP are
based on the concept that pumping can vary from year to year to allow increased groundwater use in dry
periods and increased recharge during wet periods to collectively assure that the groundwater Basin is
adequately replenished through various wet/dry cycles. As ultimately formalized in the GWMP and
described in the Basin Yield Report (LSCE and GSI, 2009), and in the GSP, the operating yield concept
has been quantified as ranges of annual pumping volumes to capture year-to-year pumping fluctuations in
response to both hydrologic conditions and customer demand.

Ongoing work through implementation of the GWMP has produced three detailed technical reports in
addition to the annual Water Reports (the most recent of which, for 2020, was the twenty-third annual
report). The first detailed technical report (CH2M Hill, April 2004) documents the construction and
calibration of the groundwater flow model for the Valley. The second report (CH2M Hill and LSCE, August
2005) presents the initial modeling analysis of the purveyors’ original groundwater operating plan. The
most recent report, an updated analysis of the Basin (LSCE & GSI, 2009) presents the modeling analysis
of the current groundwater operating plan, including restoration of two Saugus Formation wells for
municipal supply after treatment and also presents a range of potential impacts deriving from climate
change considerations. All those results are reflected in this WSA. The primary conclusion of the technical
analysis is that the groundwater operating plan will not cause detrimental short- or long-term effects to the
groundwater and surface water resources in the Valley and is therefore sustainable. The analysis of
sustainability for groundwater and interrelated surface water is described in detail in “Analysis of
Groundwater Supplies and Groundwater Basin Yield, USCR Groundwater Basin, East Subbasin” (Basin
Yield Analysis) prepared August 2009 (LSCE & GSI, 2009).

Additional technical work performed for the SCV-GSA in preparation of its GSP confirmed previous
conclusions that the basin plan was sustainable. Utilizing the new MODFLOW-USG model, additional
analysis of the basin plan operating plan was performed for the Water Budget Development for the Santa
Clara River Valley East Groundwater Subbasin report, GSI Water Solutions Inc, October 2021. The
analysis was based on the existing operating plan, modified spatial pumping distribution, incorporated
updated climate change data, and made other refinements. The analysis concluded that chronic lowering
of groundwater levels and groundwater storage would not occur under the operating plan and therefore
operation was within the safe yield of the Basin.

The updated groundwater operating plan (LSCE & GSI, 2009), as well as operations anticipated under the
GSP are summarized in Table 3-2, is as follows:

Alluvium: Pumping from the Alluvial Aquifer in a given year is governed by local hydrologic conditions
in the eastern Santa Clara River Watershed. Pumping for municipal, agricultural, and private
purposes ranges between 30,000 and 40,000 AFY during normal and above-normal rainfall years.
However, due to hydrogeologic constraints in the eastern part of the Basin along with distribution
of groundwater pumping, pumping is reduced to between 30,000 and 35,000 AFY during locally
dry years. These amounts result in an ability to operate supply wells in the Basin in a feasible and
sustainable manner.
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Saugus Formation: Pumping from the Saugus Formation in a given year is tied directly to the
availability of other water supplies, particularly from the SWP. During average-year conditions
within the SWP system, Saugus pumping ranges between 7,500 and 15,000 AFY. Planned dry-
year pumping from the Saugus Formation ranges between 15,000 and 25,000 AFY during a
drought year and can increase to between 21,000 and 25,000 AFY if SWP deliveries are reduced
for two consecutive years and between 21,000 and 35,000 AFY if SWP deliveries are reduced for
three consecutive years. Such high pumping would be followed by periods of reduced (average-
year) pumping, at rates between 7,500 and 15,000 AFY, to further enhance the effectiveness of
natural recharge processes that would recover water levels and groundwater storage volumes after
the higher pumping during years with low SWP allocations.
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TABLE 3-2
GROUNDWATER OPERATING PLAN FOR THE SANTA CLARITA VALLEY

Groundwater Production (AF)

Aquifer Normal Years Dry Year 1 Dry Year 2 Dry Years 3-5

Alluvium 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000

Saugus Formation 7,500 to 15,000 15,000 to 25,000 21,000 to 25,000 21,000 to 35,000
Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

Within the groundwater operating plan, three factors affect the availability of groundwater supplies:
sufficient source capacity (wells and pumps), sustainability of the groundwater resource to meet pumping
demand on a renewable basis, and protection of groundwater sources (wells) from known contamination,
or provisions for treatment in the event of contamination. These factors are discussed below.

Protection of groundwater sources and provisions for treatment in the event of contamination is briefly
discussed below and discussed further in Section 4.

Perchlorate has been a water quality concern since 1997 when first detected in SCV Water’s service area.
Several Saugus Formation and Alluvial wells were initially removed from service. Treatment facilities for
two wells, Saugus 1 and Saugus 2, have been installed and are currently operational. A treatment facility
has been installed for the V201 well and awaits final permitting. Treatment system design has been initiated
for Well 205. Additionally, two new wells, Saugus 3 and 4 have been designed and await permitting from
DDW prior to drilling. Additional details on DDW permitting and associated timeline for Saugus wells are
provided in Section 4.

Recently, USEPA provided a health advisory of lifetime exposure to PFOA and PFOS of 70 parts per trillion
(or 70 nanogram per liter (ng/l)) for polyfluoroalkyl substances (PFAS). The health advisory is non-
enforceable and non-regulatory and is intended to provide technical information to local and state
agencies. In August of 2019, DDW set notification level (NL) and response levels for various PFAS
constituents. SCV Water wells were tested and as of February 2020, over 60% of Alluvium wells exceeded
the NL or RL resulting in 18 wells being taken out of service. Treatment for three of these wells (N-Wells)
has been installed and the wells are now operational. Construction is also currently underway at the Valley
Center Wells with a scheduled completion in 2022. Design is underway for treatment of two additional
wells, Honby and Santa Clara, scheduled to be back online by 2023. Preliminary design for an additional
6 wells is under way and they are anticipated to be back online between 2024 and 2025. The remaining
wells are anticipated to have treatment installed by 2030.

During this interim period of operation, pumping from non-impacted alluvium wells and Saugus Formation
wells will be increased to partially mitigate for lost production capacity. The pumping distribution for
alluvium wells and Saugus wells is shown in Table 3-4A and Table 3-4B respectively and summarized in
Table 3-4 below. The originally anticipated schedule for installation of treatment for alluvium wells and
Saugus Formation wells is contained in Appendix E of the 2020 UWMP. Updated Detailed Water Supply
Tables are provided in Tables 3-4B, 3-4C, 3-5B and 3-5C (these tables updated planning and construction
and permitting schedules and have been prepared in consultation with SCV Water's Engineering and
Operations divisions.). For example, the online date for Saugus Formation Well 201 was changed from
2022 to 2024 to reflect inclusion of VOC treatment facilities. Similarly, the Santa Clara and Honby alluvial
wells, originally scheduled to be online in 2023, are now scheduled to be available in 2024 to reflect
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scheduling experience gained from the previously treatment facilities constructed at the N wells. These
tables reflect a likely operation moving forward but will be adjusted to reflect operational conditions that
may develop.

Recent historical groundwater pumping by SCV Water and other groundwater users is summarized in
Table 3-3. The quantity of groundwater used can significantly vary year to year based on a number of
factors. For example, in 2016 continued dry conditions in northern California resulted in an allocation of
only 20% of SCV Water’'s Table A amount and SCV Water relied more heavily on groundwater. In contrast
2017 and 2019 were wet years in the watersheds that provide SWP supplies, and higher SWP allocations
allowed SCV Water to reduce groundwater extraction allowing the basin to recover storage. 2020
groundwater production was significantly curtailed due to newly implemented PFAS regulatory actions.

Planned future groundwater pumping in normal years, by the retail water purveyors as well as by other
groundwater users, is summarized in Table 3-4. Existing and planned groundwater pumping by SCV Water
as well as by other groundwater users, for normal, single-dry and multiple-dry year periods, are
summarized in Section 4 and in Table 3-6 through Table 3-8 below.
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TABLE 3-3
RECENT HISTORICAL GROUNDWATER PRODUCTION (AF)®

Santa Clara River Valley East Subbasin 2016 2017 2018 2019 2020
SCWD 6,892 3,900 5,383 5,948 5,311
Alluvium 3,485 907 2,465 2,762 2,517
Saugus Formation® 3,407 2,993 2,918 3,186 2,794
LACWWD 36 1,047 1,093 1,204 972 1,257
Alluvium 0 0 0 0 0
Saugus Formation 1,047 1,093 1,204 972 1,257
NCWD/NWD 4,468 2,303 2,608 3,708 4,591
Alluvium 626 780 728 1,044 1,322
Saugus Formation 3,842 1,523 1,880 2,664 3,269
VWC/VWD 13,922 9,107 13,674 6,919 6,173
Alluvium 11,133 7,737 10,837 5,243 3,732
Saugus Formation 2,789 1,370 2,837 1,676 2,441
Total Purveyor 26,329 16,403 22,869 17,547 17,332
Alluvium 15,244 9,424 14,030 9,049 7,571
Saugus Formation 11,085 6,979 8,839 8,498 9,761
Agricultural and Other®(©) 14,359 13,438 13,071 12,510 12,300
Alluvium 13,605 12,554 12,437 11,967 9,190
Saugus Formation 754 884 843 1067 1060
Total Basin 40,688 29,841 36,149 30,581 27,582
Alluvium 28,849 21,978 26,467 21,016 16,761
Saugus Formation 11,839 7,863 9,682 9,565 10,821
Groundwater Fraction of
Total Municipal Water Supply 56% 39% 46% 42% 36%

Notes:

(@) From 2019 Santa Clarita Valley Water Report (July 2020) and recorded amounts for 2020.

(b) Represents pumping from Saugus 1 and Saugus 2 wells.
(c) Includes agricultural and other small private well pumping.

(d) 2020 Agricultural and Other alluvial production includes Pitches Detention Center = 1,282 AF, Sand Canyon Country Club
116 AF, Small Pumpers = 500 AF and 2020 Newhall Land and Farming pumping = 7,292 AF for a total of 9,190 AF. Saugus

includes private irrigation pumping from Valencia Country Club and Vista Valencia Golf Course 612 AF Saugus
and Whittaker Bermite Treatment = 448 AF, for a total of 1,060 AF.
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TABLE 3-4
PROJECTED GROUNDWATER PRODUCTION (NORMAL YEAR) (AF)

Groundwater Pumping (AF)

Basin Name 2025 2030 2035 2040 2045 2050
Santa Clara River Valley East Subbasin
Purveyor
Alluvium® 19,240 28,050 30,790 30,790 30,790 30,790
Saugus Formation® 17,450 9,900 9,900 9,900 9,900 9,900
Total Purveyor 36,690 37,950 40,690 40,690 40,690 40,690
Non-Purveyor (Agricultural and
Other)®©
Alluvium@ 11,540 9,150 6,410 6,410 6,410 6,410
Saugus Formation 1,200 1,200 1,200 1,200 1,200 1,200
Total Agricultural 12,740 10,350 7,610 7,610 7,610 7,610
and Other
Basin
Alluvium 30,780 37,200 37,200 37,200 37,200 37,200
Saugus Formation 18,650 11,100 11,100 11,100 11,100 11,100
Total Basin 49,430 48,300 48,300 48,300 48,300 48,300
Notes:

(@) Includes existing, future (associated with the assumed development under the Newhall Ranch Specific Plan) and recovered
pumping capacity after PFAS and Perchlorate treatment.

(b) Saugus Normal Year pumping in 2025 is higher than normal to mitigate for lost alluvial pumping capacity due to impacted
PFAS wells.

(c) Non purveyor pumping includes Five Point (Newhall Ranch Agriculture), Pitches Detention Center, and Small Private
Domestic pumping and irrigation at Sand Canyon Country Club, private irrigation pumping from Valencia Country Club and
Vista Valencia Golf Course, as well as projected Whittaker-Bermite pumping for perchlorate treatment.

(d) Reflects reduction of up to 7,038 AF associated with the assumed development under the Newhall Ranch Specific Plan.

As reflected in Table 3-4, the groundwater operating plan recognizes ongoing pumping for the two major
uses of groundwater in the Basin, municipal and agricultural (including private pumpers) water supply.
Consistent with the groundwater operating plan, projected groundwater pumping includes an ongoing
conversion of pumping, coincident with planned land-use changes, from agricultural to municipal water
supply. This is shown in Table 3-4, with projected pumping by agricultural and other users decreasing as
purveyor pumping increases in such a manner that overall pumping remains within the basin operating
plan. The reduction in pumping for agricultural supply is primarily due to the development of Newhall Ranch
(expected buildout date of 2034) and is expected to shift to an increase in pumping by SCV Water. The
groundwater operating plan and projected pumping also includes other small private domestic and related
pumping. As shown in Table 3-4, total projected groundwater pumping by all users within each aquifer is
within the ranges for normal year pumping identified in the groundwater operating plan (Table 3-2). SCV
Water recognizes that these estimates of projected groundwater use are subject to adjustment based on
various factors and conditions occurring from time to time. These estimates are provided for the planning
purposes of this report and the UWMP, and do not constitute an allocation of groundwater from the local
groundwater basins.

3.3.2.4 Alluvium

Based on a combination of historical operating experience and groundwater modeling analyses (2005 and
2009 groundwater operation plan updates), the Alluvial Aquifer can supply groundwater on a long-term
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sustainable basis in the overall range of 30,000 to 40,000 AFY, with a probable reduction in dry years to a
range of 30,000 to 35,000 AFY. Both of those ranges include 13,000 to 6,400 AFY (as reflected in Table
3-6 and Table 3-7) of Alluvial pumping for agricultural and other non-municipal water uses. The dry year
reduction is a result of practical constraints in the eastern part of the Basin, where lowered groundwater
levels in dry periods have the effect of reducing pumping capacities in that shallower portion of the aquifer.
The GSP will also consider potential impacts on Groundwater Dependent Ecosystems throughout the
basin and available analysis supports a determination that historic pumping patterns and future pumping
patterns consistent with the Groundwater Basin Operating Plan were protective of these systems. In
addition, in general, increased water conservation practices are expected to reduce both indoor and
outdoor irrigation demands. Less outdoor irrigation water use creates less return flow to the basin and less
indoor water use creates less recycled water both for use within SCV Water and for return to the Santa
Clara River. SCV Water will monitor these effects to ensure that pumping by SCV Water does not impact
groundwater supply for other uses, including groundwater dependent ecology. Additionally, it is anticipated
that the SCV-GSA will monitor groundwater conditions and implement management actions if Sustainable
Management Criteria, or Groundwater Dependent Ecosystem triggers are reached so as to protect
resources and ensure sustainable operation of the basin.

One notable change in the future geographic patterns of production compared to historical distributions
concerns the historic distribution of agricultural pumping compared to future distribution among SCV Water
wells. Under the Newhall Ranch Specific Plan, NLF is to dedicate up to 7,038 AFY by fallowing lands and
reducing agricultural pumping on its lands. Under the Specific Plan, SCV Water would then have the ability
to pump water to serve the new development. The project will be constructed in stages over a number of
years depending on market conditions. Likewise, SCV Water pumping would increase over time in such a
manner that the overall pumping remains within the basin operating plan. The Specific Plan development
is projecting to implement water conservation practices which will reduce both indoor and outdoor irrigation
demands. This reduces the overall water demand of the development. Consistent with the above, SCV
Water will monitor the transfer of water from NLF to ensure it does not impact other uses

If the 7,038 AFY dedicated by NLF is not sufficient to support the Specific Plan Development, NLF (or its
successor in interest), will transfer additional water to SCV Water from the Nickel Water and/or the
Semitropic Water Bank to backstop demands. In anticipation of this development, VWC, a PUC regulated
private utility then owned by NLF, installed four wells. However, to manage future potential reductions in
groundwater levels in the vicinity of these new wells, particularly during drought conditions, the GSP Water
Budget Analysis indicated it would be desirable to install several wells located near the confluence of
Castaic Creek and the Santa Clara River near the existing “C” wells that are currently used for agricultural
production for Newhall Land’s operations in Los Angeles County.

Adequacy of Supply

Three factors affecting the availability of groundwater are (1) sufficient source infrastructure capacity (wells
and pumps), (2) sustainability of the groundwater resource to meet pumping demand on a renewable basis,
and (3) protection of groundwater sources (wells) from known contamination or from potential sources of
contamination.

For source infrastructure, existing and planned wells, and pumps, SCV Water has a combined pumping
capacity from active Alluvial wells of approximately 51,000 gallons per minute (gpm), which translates into
a current full-time Alluvial source pumping capacity of approximately 83,000 AFY. The higher individual
and cumulative pumping capacities are primarily for operational reasons (i.e., to meet daily and other
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fluctuations from average day to maximum day and peak hour system demands). Further, to achieve these
levels of production, SCV Water must complete treatment facilities for PFAS compliance. The timing for
returning PFAS and Perchlorate impacted wells is shown in the 2020 UWMP and incorporated herein.
Alluvial pumping capacity from all the active and future municipal supply wells is summarized in Table 3-
4C.

In terms of adequate source capacity to provide flexible and adaptive management in the sustainable use
of groundwater resources, the current and projected availability of Alluvial groundwater source capacity of
municipal wells is approximately 83,000 AFY. This source capacity is more than sufficient to meet the
21,400 AFY in 2025 and increases to 30,800 in 2035 (Table 3-4). The higher individual and cumulative
pumping capacities are primarily for operational reasons (i.e., to meet daily and other fluctuations from
average day to maximum day and peak hour system demands). As illustrated on Table 3-4C, the balance
of all Alluvial pumping 37,200 AFY, including non-SCV Water pumping, remains within the operating plan
range of 30,000 to 40,000 AFY.

TABLE 3-4A
ACTIVE MUNICIPAL GROUNDWATER SOURCE CAPACITY
ALLUVIAL AQUIFER WELLS®

GSP Water Budget

Permitted Max. Annual Analysis®®
Capacity® Capacity® Normal Year Dry Year
Well (gpm) (AF) (AF) (AF)
Existing Wells©
Castaic 1 640 1,030 430 420
Castaic 2 500 810 220 220
Castaic 4 330 530 - -
Castaic 6 600 970 - -
Castaic 7 2,000 3,230 580 730
Pinetree 3 550 890 310 -
Pinetree 4 500 810 - -
Guida 1,000 1,610 560 560
Lost Canyon 2@ 800 1,290 410 250
Lost Canyon 2A@ 1,000 1,610 420 160
N. Oaks West 750 1,210 - -
Sand Canyon 1,200 1,940 730 310
Well E-15@ 1,400 2,260 725 620
Well W9 800 1,290 1,010 700
Well W11l 1,000 1,610 1,180 1,000
Well E-17@ 1,200 1,940 725 620
Existing Subtotal 14,270 23,030 7,300 5,590
Future® and Recovered Wells
Pinetree 10 300 480 190 0
Pinetree 50 500 810 200 0
Clark® 550 890 380 270
Honby(f) 950 1,530 760 110
Mitchell 5B® 1,000 1,610 200 60
N. Oaks Central® 1,200 1,940 500 340
N. Oaks East(? 950 1,530 500 220
Santa Clara® 1,500 2,420 770 250
Sierra® 1,000 1,610 400 60
Valley Center® 1,200 1,940 1,000 610
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GSP Water Budget

Permitted Max. Annual Analysis®®
Capacity® Capacity® Normal Year Dry Year
Well (gpm) (AF) (AF) (AF)
Well DO 1,050 1,690 1,210 920
Well NO 1,250 2,020 630 1,060
well N7® 2,500 4,040 1,470 1,680
Well N8® 2,500 4,040 1,430 1,680
Well Q2000 1,200 1,940 770 850
well S60 2,000 3,230 640 2,080
Well S70 2,000 3,230 620 780
well 80 2,000 3,230 610 760
well 770 1,200 1,940 880 360
Well U4® 1,000 1,610 940 570
well U6® 1,250 2,020 1,050 660
Well W10® 1,500 2,420 1,700 1,490
Well E-14® 1,200 1,940 725 610
Well E-16® 1,200 1,940 725 610
Well G-450 1,200 1,940 1,670 1,430
well C-11M 2,000 3,230 1,600 1,360
Well C-120 2,000 3,230 1,600 1,360
S9 (Mitchell 5A 1,000 1,610 320 320
Replacement)®™
Future Subtotal 37,200 60,060 23,490 20,500
Total 51,470 83,090 30,790 26,090

Notes:

(@) The quantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the GSP (GSI 2022) and the updated
Basin Yield Analysis (LSC & GSI 2009).

(b) Production for Normal and Dry years represented in this table represent the period after all impacted wells (PFAS and
Perchlorate impacts) are recovered. Dry-year production represents anticipated maximum dry year production. Schedule for
recovered well capacity based on Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks
2021 in Appendix M of the 2020 UWMP.

(c) Existing Category includes all wells currently online and in use.

(d) E Wells and Lost Canyon have been below the RL so are not impacted wells, but they are anticipated to be connected into
central treatment systems.

(e) Future Category includes all wells restored from PFAS and Perchlorate water quality issues, and other future alluvial wells
including those associated with development under the Newhall Ranch Specific Plan.

(f) PFAS impacted well.

(g) Perchlorate impacted well.

(h) Future wells.

(i) Permitted and Max. Annual Capacity for wells does not represent anticipated annual water supply provided by the wells.
Anticipated water supply from the wells is shown in the GSP Water Budget Analysis columns.
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EXISTING, FUTURE AND RECOVERED ALLUVIAL AQUIFER WELLS®

TABLE 3-4B
ACTIVE MUNICIPAL GROUNDWATER SOURCE CAPACITY

NORMAL YEAR DETAIL (2021-2030)

Permit Max.
Well Capacityl! | Capacity!? Normal Year (AF)(b)
(gpm) (AFY)
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Existing
Wells®
Castaic 1 640 1,030 430 430 430 430 430 430 430 430 430 430
Castaic 2 500 810 220 220 220 220 220 220 220 220 220 220
Castaic 4 330 530 - - - - - - - - - -
Castaic 6 600 970 - - - - - - - - - -
Castaic 7 2,000 3,230 580 580 580 580 580 580 580 580 580 580
2'“6"% 550 890 310 | 310 | 310 | 310 | 310 | 310 | 310 310 | 310 | 310
Pinetree 500 810 ) ) ) ) ) ) ) ) ) )
4
Guida 1,000 1,610 560 560 560 560 560 560 560 560 560 560
Lost
Canyon 800 1,290 410 410 410 410 410 410 410 410 410 410
2(d)
Lost
Canyon 1,000 1,610 420 420 420 420 420 420 420 420 420 420
2A@)
N. Oaks
West 750 1,210 - - - - - - - - - -
Sand

1,200 1,940 730 730 730 730 730 730 730 730 730 730
Canyon
\{\ézl)l E- 1,400 2,260 1,680 1,680 1,680 1,680 1,680 1,680 1,680 1,680 1,600 1,600
Well W9 800 1,290 1,030 1,030 1,030 1,030 1,030 1,030 1,030 1,030 1,010 1,010
ailll 1,000 1,610 1,240 1,240 1,240 1,240 1,240 1,240 1,180 1,180 1,180 1,180
Well E-
170 1,200 1,940 1,290 1,290 1,290 1,290 1,290 1,290 1,290 1,290 730 730
Existing
Subtotal 14,270 23,030 8,900 8,900 8,900 8,900 8,900 8,900 8,840 8,840 8,180 8,180
Future and Recovered

Wells
Pinetree
10 300 480 - - - - - - - - - 190
Pinetree
5 500 810 - - - - - - - - - 200
Clark® 550 890 - - - - - - - - - 380
Honbyt? 950 1,530 - - - 760 760 760 760 760 760 760
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Mitchell
g0 1,000 1,610 - - - - - - - - - 200
N. Oaks(f) 1,200 1,940 - - - - - - - - - 500
Central
N. o(?)ks 950 1,530 - - - - - - - - - 500
East
Santa
Clara® 1,500 2,420 - - - 1,010 1,010 1,010 1,010 1,010 1,010 1,010
Sierrat® 1,000 1,610 - - - - - - - - - 400
Valley
Center® 1,200 1,940 - 1,190 1,190 1,030 1,030 1,030 1,030 1,030 1,030 1,030
Well DI 1,050 1,690 - - - - - - - 1,210 1,210 1,210
Well N 1,250 2,020 980 1,000 870 870 630 630 630 630 630 630
well N7 | 2,500 4,040 1,800 | 1,800 | 2,180 | 2,180 | 1,470 | 1,470 | 1,470 | 1,470 | 1,470 | 1,470
Well N8 2,500 4,040 1,800 1,800 1,800 2,180 1,430 1,430 1,430 1,430 1,430 1,430
Well
Q2" 1,200 1,940 - 940 940 940 770 770 770 770 770 770
Well 56! 2,000 3,230 - - - - - 640 640 640 640 640
Well 570 2,000 3,230 - - - - - 620 620 620 620 620
Well 58 2,000 3,230 - - - - - 610 610 610 610 610
Well T7) 1,200 1,940 - - - - 750 750 750 750 750 750
Well U4t 1,000 1,610 - - - - 700 700 700 700 700 700
Well U6t? 1,250 2,020 - - - - 800 800 800 800 800 840
Well 1,500 2,420 1,650 1,650 1,650 1,650
Wlo(f) ’ 7 - - - - - - ’ ’ 7 7
\]{\4/1((3}” E- 1,200 1,940 - - - 370 740 740 740 740 740
Well E-
16?}1) 1,200 1,940 - - - 125 650 650 650 650 650
Well G-
45t 1,200 1,940 - - ; ; - - ; ; 1,670 | 1,670
Well C-
110 2,000 3,230 - - - - - - - - - -
Well C-
1ol 2,000 3,230 - - - - - - - - - -
sgth) 1,000 1,610 - - - - - 320 320 320 320 320
EEE::;I 37,200 60,060 4,580 6,730 6,980 8,970 9,845 12,930 | 14,580 | 15,790 | 17,460 | 19,870
Total 51,470 83,090 13,480 | 15,630 | 15,880 | 17,870 | 18,745 | 21,830 | 23,420 | 24,630 | 25,640 | 28,050
Notes:

(@) The gquantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA Water Budget

Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).
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(b) Schedule for recovered well capacity based on Groundwater Treatment Implementation Plan Technical Memorandum,
Kennedy Jenks 2021 in Appendix M of the 2020 UWMP. 2023 through 2025 adjustments based on August 2022
engineering project schedule updates.

(c) Existing Category includes all wells currently online and in use.

(d) E Wells and Lost Canyon have not come below the RL so are not impacted wells but are anticipated to be connected into
central treatment systems.

(e) Future Category includes all wells restored from PFAS and Perchlorate water quality issues, and other future alluvial wells
including those associated with development under the Newhall Ranch Specific Plan.

(f) PFAS impacted well.

(g) Perchlorate impacted well.

(h) Future wells.

(i) Permitted and Max. Annual Capacity for wells does not represent anticipated water supply provided by wells.
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EXISTING, FUTURE AND RECOVERED ALLUVIAL AQUIFER WELLS®

TABLE 3-4C

ACTIVE MUNICIPAL GROUNDWATER SOURCE CAPACITY

DRY YEAR DETAIL (2021-2030)

Permit Max.
: . (b)
Well Capacity” | Capacity!” Dry Year (AF)
(gpm) (AFY)
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Existing
Wells©
Castaic 1 640 1,030 420 420 420 420 420 420 420 420 420 420
Castaic 2 500 810 220 220 220 220 220 220 220 220 220 220
Castaic 4 330 530 - - - - - - - - - -
Castaic 6 600 970 - - - - - - - - - -
Castaic 7 2,000 3,230 730 730 730 730 730 730 730 730 730 730
Pinetree 3 550 890 0 0 0 0 0 0 0 0 0 0
Pinetree 4 500 810 - - - - - - - - - -
Guida 1,000 1,610 560 560 560 560 560 560 560 560 560 560
Lost
Canyon 800 1,290 250 250 250 250 250 250 250 250 250 250
2(d)
Lost
Canyon 1,000 1,610 160 160 600 600 600 160 160 160 160 160
2Ad
N. Oaks
West 750 1,210 - - - - - - - - - -
Sand

1,200 1,940 310 310 700 700 700 310 310 310 310 310
Canyon
\1/\;%')' E- 1,400 2,260 1,440 1,440 1,440 1,440 1,440 1,440 1,440 1,440 1,440 1,360
Well W9 800 1,290 940 940 940 940 940 940 940 940 940 700
Well W11 1,000 1,610 1,210 1,210 1,210 1,210 1,210 1,210 1,210 1,210 1,210 1,000
\1’\;?;: E- 1,200 1,940 1,060 1,060 1,060 1,060 1,060 1,060 1,060 1,060 1,060 620
Existing
Subtotal 14,270 23,030 7,300 7,300 | 8,130 | 8130 | 8,130 7,300 7,300 7,300 7,300 6,330
Future and Recovered

Wells
Pinetree
10 300 480 - - - - - - - - - 0
Pinetree
50 500 810 - - - - - - - - - 0
Clark® 550 890 - - - - - - - - - 270
Honby® 950 1,530 - - 800 800 110 110 110 110 110 110
Mitchell
5g0 1,000 1,610 - - - - - - - - - 60
N. Oaks
Central® 1,200 1,940 - - - - - - - - - 340
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Permit Max.
(b)
Well Capacity Capacity Dry Year (AF)
(gpm) (AFY)

N. Oaks
Eactl 950 1,530 ; ; ; - ; ; ; ; - 220
i 1,500 2,420 - - - 800 | 800 | 250 | 250 | 250 | 250 | 250
Sierral® 1,000 1,610 ; ; ; ; ; ; ; ; ; 60
Valley

o 1,200 1,940 ; 800 | 1000 | 1000 | 1000 | 610 610 | 610 610 610
Center
Well D 1,050 1,690 ; ; ; ; ; ; ; 920 920 920
Well N 1,250 2,020 | 1,060 | 1,060 | 1,060 | 1,060 | 1,060 | 1,060 | 1,060 | 1,060 | 1,060 | 1,060
Well N7 2,500 4040 | 2,310 | 2,310 | 2,100 | 2,310 | 2,310 | 1,680 | 1,680 | 1,680 | 1,680 | 1,680
Well N8 2,500 4040 | 2,310 | 2,310 | 1,800 | 2,200 | 2,310 | 1,680 | 1,680 | 1,680 | 1,680 | 1,680
quze(lglm 1,200 1,940 - 1,110 | 1,110 | 1,110 | 1,110 | 850 | 850 | 850 850 | 850
Well 561 2,000 3,230 ; ; ; ; ; 2,080 | 2,080 | 2,080 | 2,080 | 2,080
Well 5760 2,000 3,230 - - - ; - 780 780 | 780 780 780
Well 581 2,000 3,230 ] ] ] ; ] 760 760 | 760 760 760
Well T7 1,200 1,940 - ; ; - 360 360 360 | 360 360 360
Well U4 1,000 1,610 ] ] ] ] 570 570 570 | 570 570 570
Well U6t 1,250 2,020 - ; ; - 660 660 660 | 660 660 660
Well
Wigh 1,500 2,420 ; ; ; ; ; ; 1,030 | 1,030 | 1,030 | 1,490
ﬁfh')' E- 1,200 1,940 ; ; ; 310 620 620 | 620 620 620
\l’\éfh')' E- 1,200 1,940 ; ; ; 290 580 580 | 580 580 580
Well G-
v 1,200 1,940 ; - ; - 650 690
Well C-
110 2,000 3,230 ; ; ; - ; ; ; . - ;
Well C-
s 2,000 3,230 ; ; ; ; ; ; ; ; ; ;
s9(h) 1,000 1,610 ; ; ; ; ; 320 320 | 320 320 320
E:’Eﬁal 37,200 60,060 | 5680 | 7590 | 7070 | 9,180 | 11,580 | 12,970 | 14,000 | 14,920 | 15,570 | 17,020
Total 51,470 83,090 | 12,980 | 14,890 | 15,200 | 17,310 | 19,710 | 20,270 | 21,300 | 22,220 | 22,870 | 23,350

Notes:

(@) The quantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA Water Budget

Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(b) Dry-year production represents anticipated maximum dry year production. Schedule for recovered well capacity based on
Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks 2021 in Appendix M of the 2020
UWMP. 2023 through 2025 adjustments based on August 2022 engineering project schedule updates.

(c) Existing Category includes all wells currently online and in use.

(d) E Wells and Lost Canyon have not come below the RL so are not impacted wells but are anticipated to be connected into
central treatment systems.

3-33

SCV Water — Water Supply Assessment — September 2022
Shadowbox Studios Development



(e) Future Category includes all wells restored from PFAS and Perchlorate water quality issues, and other future alluvial wells
including those associated with development under the Newhall Ranch Specific Plan.

(f) PFAS impacted well.

(g) Perchlorate impacted well.

(h) Future wells.

(i) Permitted and Max. Annual Capacity for wells does not represent anticipated water supply provided by wells.

Sustainability

Until 2003, the long-term renewability of Alluvial groundwater was empirically determined from
approximately 60 years of pumping and groundwater level records. Generally, those long-term
observations included stability in groundwater levels and storage, with some dry-period fluctuations in the
eastern part of the Basin. During this period, the total Alluvial pumpage ranged from a low of about 20,000
AFY to as high as about 43,000 AFY. Those empirical observations have since been complemented by
the development and application of a numerical groundwater flow model, which has been used to simulate
aquifer response to the planned operating ranges and distribution of pumping. The numerical groundwater
flow model has also been used to analyze the control of perchlorate contaminant migration. The model
was used to evaluate the likelihood of perchlorate migration to the then VWC wells, in particular Well Q2
and the wells in the VWC Pardee wellfield. The assessment of perchlorate migration also evaluated the
sustainability and reliability of water supplies from the Alluvial aquifer. This analysis (LSCE, 2005)
concluded that there was sufficient production capacity in the Alluvium to meet water demands in the case
of VWC Well Q2 and/or the Pardee well field being temporarily taken out of service due to perchlorate
impacts.

To examine the yield of the Alluvium, or more specifically the sustainability of the Alluvium on a renewable
basis, the original groundwater flow model was used to examine the long-term projected response of the
aquifer to pumping for municipal and agricultural uses in the 30,000 to 40,000 AFY range under
average/normal and wet conditions, and in the 30,000 to 35,000 AFY range under locally dry conditions,
documented in the 2005 basin yield analysis (2005 Basin Yield Analysis), prepared by CH2M Hill & LSCE,
2005. To examine the response of the entire aquifer system, the original model also incorporated pumping
from the Saugus Formation in accordance with the normal (7,500 to 15,000 AFY) and dry year (15,000 to
35,000 AFY) operating plan for that aquifer. The model was run over a synthetic 78-year hydrologic period,
which was selected from actual historical precipitation to examine a number of hydrologic conditions
expected to affect both groundwater pumping and groundwater recharge and including projected impacts
from climate change.

Simulated Alluvial Aquifer response to the range of hydrologic conditions and pumping stresses was
essentially a long-term repeat of the historical conditions that have resulted from similar pumping over the
last several decades. The resultant response included (1) generally constant groundwater levels in the
middle to western portion of the Alluvium, and fluctuating groundwater levels in the eastern portion as a
function of wet and dry hydrologic conditions, (2) variations in recharge that directly correlate with wet and
dry hydrologic conditions and (3) no long-term decline in groundwater levels or storage. Consequently, the
Alluvial Aquifer was considered in the 2005 UWMP to be a sustainable water supply source to meet the
Alluvial portion of the operating plan for the groundwater Basin.

In 2008, partly in preparation for the 2010 UWMP and partly in response to concerns about events
expected to impact the future reliability of supplemental water supply from the SWP, an updated analysis
was undertaken to assess groundwater development potential and possible augmentation of the
groundwater operating plan. In addition to extending the model's calibration, the updated analysis
simulated the historical record of climate and incorporated SWP deliveries for those climatic conditions for
an 86-year period from 1922 through 2007, in place of the original model’s synthetic 78-year hydrologic
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period that had been developed prior to the availability of combined climate and SWP deliveries since
1922. While the overall operating plan ranges in the updated basin yield analysis did not change from the
original operating plan, prevailing land-use conditions and the specific distributions of pumping were found
to produce the same kinds of resultant Alluvial groundwater conditions as concluded to be sustainable in
2005 — (1) no long-term declines in Alluvial groundwater levels and storage; (2) multi-year periods of locally
declining, or locally increasing, groundwater levels in response to cycles of below-normal and above-
normal precipitation and (3) short-term impacts on pumping capacities in eastern parts of the basin due to
declining groundwater levels during dry periods, mitigable by short-term redistribution of pumping to wells
located in the central and western portions of the Basin (reflected in pumping volumes included in this
WSA and the 2020 UWMP) and by conformance with the dry-period reduction in Alluvial pumping in the
operating plan (Table 3-2). Based on the results of the updated basin yield analysis (LSCE & GSI, 2009),
the operating plan is considered to reflect ongoing sustainable groundwater supply rates. In the Alluvium,
sustainability was found via explicit simulation of pumping in wet/normal years near the upper end of the
operating plan range. In dry years, sustainability was found via explicit simulation of pumping throughout
the dry-year operating plan range, with the additional consideration that some redistribution of municipal
pumping (reflected in this WSA and the 2020 UWMP and experienced in the dry years of 2014 and 2015)
be implemented to achieve pumping rates near the dry-period range.

The SCV-GSA'’s work on Basin sustainability for the GSP has advanced the technical understanding of
basin conditions since the 2009 basin yield analysis and confirms the previous conclusion. A new
groundwater flow model using the U.S Geological Survey software MODFLOW-USG was developed
calibrated and peer reviewed. The MODFLOW-USG model improves the spatial resolution and employs
more sophisticated methods of representing stream/aquifer interactions among other advancements over
the previous model. A more thorough discussion is documented in Development of a Numerical
Groundwater Flow Model for the Santa Clara River Valley East Groundwater Subbasin GSI September
22, 2020. Additionally, the GSP Water Budget Analysis reflects updated climate change assumptions
provided by DWR. New GSP technical reports defining the extent and nature of groundwater dependent
ecosystems informed potential future adjustments of pumping distributions throughout the Alluvial Aquifer
and Saugus Formation when considering sustainability criteria including potential impacts on groundwater
dependent ecosystems. Accordingly, the 2020 UWMP reflects adjusted pumping distributions that are
reflected in this WSA’s Table 3-4C.

On January 3, 2022, the GSP was adopted which reflects updated technical resources and analysis, and
a robust public involvement and review process. The plan can be accessed at. https://scvgsa.org/wp-
content/uploads/2021/12/SCV-GSP-Sections-Combined-20211217.pdf.

The plan reached the following conclusions relating to sustainability:

1. Chronic Lowering of Groundwater Levels — Alluvium and Saugus Formation pumping consistent
with the basin operating plan does not result in chronic lowering of groundwater levels.

2. Reduction of Groundwater Storage - Alluvium and Saugus Formation pumping consistent with the
basin operating plan does not result in long-term groundwater storage depletion.

3. Degraded Water Quality — Implementation of treatment for known contaminants support continued
Alluvium and Saugus Formation groundwater use consistent with the operating plan.

4. Land Subsidence — An evaluation of the available information indicates there is no evidence of land
subsidence occurring. The GSP does identify additional data collection needs to ensure land
subsidence remains a non-issue while achieving the basin operation plan. The GSP incorporates
active monitoring stations.
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5. Depletion of Interconnected Surface Water/Groundwater Dependent Ecosystems — EXxisting
riparian habitat along the Santa Clara River is considered by resource agencies as having very
high value. The extent and quality of the habitat can vary significantly from year to year in response
to very wet or dry conditions and demonstrates considerable resiliency. Certain aquatic habitats
are critical for known protected species such as the Three Spined Unarmored Stickle Back. The
GSP incorporates a process that avoids groundwater pumping related permanent loss of riparian
habitat or the temporary loss of critical aquatic habitat. Active monitoring of groundwater levels will
occur and when trigger levels (set at or above historical groundwater levels) are reached, an
assessment of the cause would be conducted. If impacts are related to pumping, then responsive
measures and/or projects would be implemented. These could include a reduction of groundwater
pumping.

6. Seawater Intrusion — The significant distance of the Alluvial Aquifer and Saugus Formation from
the ocean, as well as differences in elevation, do not allow for seawater intrusion into the upper
basin.

Considering the results of the 2009 basin yield analysis and the results of the updated groundwater
analysis performed by the SCV-GSA for its GSP which included the pumping distributions consistent with
those shown in Table 3-4C, the basin can be sustainably operated without chronic lowering of groundwater
levels or groundwater storage.

3.3.2.5 Saugus Formation

Based on historical operating experience and recent (2005 and 2009) groundwater modeling analysis, the
Saugus Formation can supply water on a long-term sustainable basis in a normal range of 7,500 to 15,000
AFY. Intermittent increases to 25,000 to 35,000 AF in dry years have not been historically experienced
operationally, however, investigations of the Saugus Formation, historical groundwater level monitoring
data, and numerical modeling indicate that the Saugus Formation can be pumped sustainably at these
higher rates in dry years, followed by reductions in pumping in wet to normal years. The dry-year increases,
based on modeled projections, demonstrate that the 25,000 to 35,000 AFY is a small amount of the large
groundwater storage in the Saugus Formation and these amounts can be pumped over a relatively short
(dry) period. This would be followed by recharge (replenishment) of that storage during a subsequent
normal-to-wet period when the Saugus pumping would be reduced to 7,500 to 15,000 AFY.

Adequacy of Supply

For municipal water supply with existing wells, SCV Water has a combined pumping capacity from active
Saugus wells of nearly 16,200 gpm, which translates into a full-time Saugus Formation source capacity of
about 26,120 AFY. Additionally, LACWWD 36 completed a Saugus Formation Well with a pumping
capacity estimated at 2,000 gpm and an annual capacity of 3,220 AFY. Saugus Formation pumping
capacity from all the existing active municipal supply wells is summarized in Table 3-5A, as well as
restored, replacement, and planned new supply wells. The active wells include two Saugus Formation
wells contaminated by perchlorate (Saugus 1 and 2), which were returned to service in 2010 with treatment
facilities for use of the treated water for municipal supply under permit from the California Department of
Public Health (DPH). The permit is now with DDW. The active wells also include the most recent
replacement well, Well 207, in a non-impacted part of the basin. Also included in Table 3-5A is Well 201,
which was impacted by the detection of perchlorate and removed from service in 2010. The well has been
equipped with treatment facilities for perchlorate and was awaiting final DDW approval), however, a second
treatment train is being designed for treatment of VOCs. Well 201 is anticipated to provide a total of 2,000
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gpm of pumping capacity and is anticipated to return to service sometime in 2024. Similarly, Well 205, was
taken out of service for perchlorate. Treatment for this facility is under the early stages of design and it is
anticipated to return to service in 2024 as shown in Table 3-6.

To achieve full dry year production of 33,800 AFY six additional Saugus wells are planned. Two of these
wells, Saugus 3 and 4, located behind Magic Mountain, have been designed and re-bid after consultation
with DDW on the criteria for obtaining an operating permit as related to issues surrounding the proximity
of abandoned oil wells. It is estimated that these wells should be available in 2025. The next wells
anticipated to be available are Saugus 5 and 6, located in the Castaic Junction area. Sites have been
secured for these wells and they are anticipated to be available in 2027. To accommodate the shifting of
pumping patterns associated with treatment being added at Well 201 and Well 205 the GSP Water Budget
Analysis concluded that two additional dry-year wells would be required to meet the Saugus Formation
pumping objectives. These final two wells, Saugus 7 and Saugus 8, do not have specific sites. The GSP
Water Budget Analysis assumed these wells would be located near the South Fork of the Santa Clara
River in the vicinity of the existing well 12 and 13. These wells are anticipated to become available in 2030.
Additional details on DDW permitting and associated timeline for Saugus wells are provided in Section 4.7.

In terms of adequacy and availability, the combined active (existing) Saugus groundwater source capacity
of municipal wells of about 29,340 AFY is more than sufficient to meet the planned use of Saugus
groundwater in normal years of 7,500 to 15,000 AFY. This existing active capacity is also more than
sufficient to meet near-term dry year water demands, in combination with other sources. In order to
supplement long term dry-year supplies, additional Saugus Formation wells are planned to be operational
within the next ten years.

With the restored capacity of Wells 201 and 205 and the additional planned new Saugus Formation wells,
the total dry year combined capacity will increase to about 54,680 AFY. As shown in Table 3-5C, this
combined capacity is more than sufficient to meet the multiple dry year municipal production target of
33,880 AFY.
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TABLE 3-5A
MUNICIPAL GROUNDWATER SOURCE CAPACITY
EXISTING, FUTURE AND RECOVERED SAUGUS FORMATION WELLS®

Max. GSP Water Budget
Permitted Annual Analysis®®
Capacity®?  Capacity® Normal Year Dry Year
Well (gpm) (AF) (AF) (AF)
Existing Wells®©
LACWWD36@
Palmer 2,000 3,230 500 1,250
SCV Water
120 2,500 3,2300 530 2,280
13 2,500 4,030 540 2,280
160 2,000 3,230 0 680
206 2,500 4,030 180 2,830
207 2,500 4,030 140 2,860
Saugus 1 1,100 1,770 1,450 1,450
Saugus 2 1,100 1,770 1,350 1,350
SCV Water Subtotal 14,200 22,090 4,190 13,730
Existing Purveyor Subtotal 16,200 25,320 4,690 14,980
Future® and Recovered Wells
201©® 2,000 3,230 2,420 2,900
205@ 2,700 4,360 2,610 2,920
Saugus 30 2,500 4,030 30 2,620
Saugus 40 2,500 4,030 30 2,620
Saugus 50 2,000 3,230 30 1,940
Saugus 60 2,000 3,230 30 1,940
Saugus 7 2,000 3,230 30 1,940
Saugus 80 2,000 3,230 30 1,940
Future Subtotal 17,700 28,570 5,210 15,920
Total Purveyors 33,900 53,890 9,900 33,800
Notes:

(@) The quantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the GSP (GSI 2022) and the updated
Basin Yield Analysis (LSC & GSI 2009).

(b) Production for Normal and Dry years represented in this table represent the period after all impacted wells (PFAS and
Perchlorate impacts) are recovered. See Tables 3-5B and 3-5C for anticipated production from 2021-2030. Dry-year
production represents anticipated maximum dry year production. Schedule for recovered well capacity based on
Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks 2021 in Appendix M of the 2020
UWMP.

(c) Existing Category includes all wells currently online and in use.

(d) LAWWND36 anticipated production for normal and dry years.

(e) Well 201 is awaiting VOC treatment and DDW permitting, returning to service in 2024.

(f) Future Category includes two wells restored from Perchlorate and VOC water quality issues, and other future Saugus wells.

(g) Well 205 is impacted by Perchlorate and is expected to return to service in 2024.

(h) Future wells, Saugus 3 & 4, are planned replacement wells, Saugus 5-8 are new Dry Year wells. The new dry-year wells
would not typically be operated during average/normal years.

(i) Permitted at 2,500 gpm but capacity was reduced to 2,000 gpm (3,230 AF) during last rehab

(i) Permitted and Max. Annual Capacity for wells does not represent anticipated annual water supply provided by the wells.
Anticipated water supply from the wells is shown in the GSP Water Budget Analysis columns.
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TABLE 3-5B
MUNICIPAL GROUNDWATER SOURCE CAPACITY
EXISTING, FUTURE AND RECOVERED SAUGUS FORMATION WELLS®
NORMAL YEAR DETAIL (2021-2030)

Permit Max.
Well Capacity) Capacity? Normal Year (AF)®)
(gpm) (AFY)
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Existing
Wells®
LACWWD36'¥
Palmer 2,000 3,230 500 500 500 500 500 500 500 500 500 500
SCV Water
12(i) 2,500 3,230 2,220 2,220 2,220 1,800 1,500 530 530 530 530 530
13 2,500 4,030 2,280 2,280 0 1,200 1,500 540 540 540 540 540
160 2,000 3,230 - - - - - - - - - -
201 2,000 3,230 - - - 2,580 2,580 2,480 2,420 2,420 2,420 2,420
206 2,500 4,030 2,830 2,830 2,830 2,020 2,020 200 200 200 200 180
207 2,500 4,030 2,860 2,860 2,860 2,040 2,040 180 180 180 180 140
Saugus 1 1,100 1,770 1,450 1,450 1,045 800 1,450 1,450 1,450 1,450 1,450 1,450
Saugus 2 1,100 1,770 1,350 1,350 1,000 1,500 1,350 1,350 1,350 1,350 1,350 1,350
:Ezt‘cﬁ:er 16,200 25,320 12,990 12,990 9,955 11,940 12,440 6,730 6,670 6,670 6,670 6,610
Existing
Purveyor 18,200 28,550 13,490 13,490 10,455 12,440 12,940 7,230 7,170 7,170 7,170 7,110
Subtotal
Future and Recovered
Wells
205 2,700 4,360 - - - 0 1,500 2,610 2,610 2,610 2,610 2,610
Saugus 3 2,500 4,030 - - - - 750 30 30 30 30 30
Saugus 4™M 2,500 4,030 - - - - 750 30 30 30 30 30
Saugus 5 2,000 3,230 - - - - - - 30 30 30 30
Saugus 6" 2,000 3,230 - - - - - - 30 30 30 30
Saugus 7 2,000 3,230 - - - - - - - - - 30
Saugus 8" 2,000 3,230 - - - - - - - - - 30
Future
15,700 25,340 - - - 0 3,000 2,670 2,730 2,730 2,730 2,790
Subtotal
Total 0 33,900 53,890 13,490 13,490 10,455 12,440 15,940 9,900 9,900 9,900 9,900 9,900
Purveyors !
Notes:

(@) The quantities of groundwater extracted by existing or future and recovered well capacity will vary depending on
operating conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA
Water Budget Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).
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(b) Schedule for recovered well capacity based on Groundwater Treatment Implementation Plan Technical Memorandum,
Kennedy Jenks 2021 in Appendix M of the 2020 UWMP. 2022-2025 updates based on permitting and treatment project

schedule changes as of August 2022.

(c) Existing Category includes all wells currently online and in use.
(d) LAWWND36 anticipated production for normal and dry years.
(e) Well 201 could have been put online through 97-005 permitting process, however treatment plans were altered and
Well 201 is now awaiting supplemental VOC treatment and DDW permitting. Anticipated return to service in 2024.
(f) Future Category includes one well restored from Perchlorate water quality issues, and other future Saugus wells.
(g) Well 205 is impacted by Perchlorate and is expected to return to service in 2024.
(h) Future wells, Saugus 3 & 4, are planned replacement wells, Saugus 5-8 are new Dry Year wells. The new dry-year

wells would not typically be operated during average/normal years.
(i) Permitted at 2,500 gpm but capacity was reduced to 2,000 gpm (3,230 AF) during last rehab.

(i) Permitted and Max. Annual Capacity for wells does not represent anticipated water supply provided by wells

TABLE 3-5C

MUNICIPAL GROUNDWATER SOURCE CAPACITY

EXISTING, FUTURE AND RECOVERED SAUGUS FORMATION WELLS®
DRY YEAR DETAIL (2021-2030)

Permit Max.
Well Capacity Capacity Dry Year (AF)®
(gpm)?  (AFY)0
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Existing
Wells®
LACWWD36'¥)
Palmer 2,000 3,230 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1,250 1,250
SCV Water
120 2,500 3,2300) 2,280 2,280 2,280 1,800 1,500 2,280 2,280 2,280 2,280 2,280
13 2,500 4,030 2,280 2,280 0 1,200 1,500 2,280 2,280 2,280 2,280 2,280
160 2,000 3,230 680 680 680 680 680 680 680 680 680 680
201 2,000 3,230 - - - 2900 2,900 2,900 2,900 2,900 2,900 2,900
206 2,500 4,030 2,830 2,830 2,830 2,830 2,830 2,830 2,830 2,830 2,830 2,830
207 2,500 4,030 2,860 2,860 2,860 2,860 2,860 2,860 2,860 2,860 2,860 2,860
Saugus 1 1,100 1,770 1,450 1,450 1,045 800 1,450 1,450 1,450 1,450 1,450 1,450
Saugus 2 1,100 1,770 1,350 1,350 1,000 1,500 1,350 1,350 1,350 1,350 1,350 1,350
:E:t‘ﬁ:::er 16,200 25,320 13,730 13,730 10,695 14,570 15,070 16,630 16,630 16,630 16,630 16,630
Existing
Purveyor 18,200 28,550 14,980 14,980 11,945 15,820 16,320 17,880 17,880 17,880 17,880 17,880
Subtotal
Future and Recovered
Wells
205@ 2,700 4,360 - - - 0 1,500 3,050 3,050 3,050 3,050 2,920
Saugus 3" 2,500 4,030 - - - - 3,020 3,020 2,620 2,620 2,620 2,620
Saugus 4" 2,500 4,030 - - - - 3,020 3,020 2,620 2,620 2,620 2,620
Saugus 5 2,000 3,230 - - - - - - 2,420 2,420 2,420 1,940
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Saugus 6 2,000 3,230 - - - - - - 2,420 2,420 2,420 1,940

Saugus 7" 2,000 3,230 - - - - - - - - - 1,940
Saugus 8 2,000 3,230 - - - - - - - - - 1,940
Future
Subtotal 15,700 25,340 0 0 0 0 7,540 9,090 13,130 13,130 13,130 15,920
:?Jt‘sleyors“) 33,900 53,890 14,980 14,980 11,945 15,820 23,860 26,970 31,010 31,010 31,010 33,800
Notes:

(@) The quantities of groundwater extracted by existing or future and recovered well capacity will vary depending on
operating conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA
Water Budget Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(b) Dry-year production represents anticipated maximum dry year production. Schedule for recovered well capacity based
on Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks 2021 in Appendix M of the
2020 UWMP. 2023-2025 updates based on permitting and treatment project schedule changes as of August 2022.

(c) Existing Category includes all wells currently online and in use.

(d) LAWWND36 anticipated production for normal and dry years.

(e) Well 201 could have been put online through 97-005 permitting process, however treatment plans were altered and
Well 201 is now awaiting supplemental VOC treatment and DDW permitting. Anticipated return to service in 2024.

(f) Future Category includes one well restored from Perchlorate water quality issues, and other future Saugus wells.

(g) Well 205 is impacted by Perchlorate and is expected to return to service in 2024.

(h) Future wells, Saugus 3 & 4, are planned replacement wells, Saugus 5-8 are new Dry Year wells. The new dry-year
wells would not typically be operated during average/normal years.

(i) Permitted at 2,500 gpm but capacity was reduced to 2,000 gpm (3,230 AF) during last rehab.

() Permitted and Max. Annual Capacity for wells does not represent anticipated water supply provided by wells

Sustainability

Until 2003, the long-term sustainability of Saugus Formation groundwater was empirically estimated from
limited historical experience. Historically (and continuing to the present), pumping from the Saugus
Formation has been fairly low in most years, with one four-year period of increased pumping up to about
15,000 AFY that had short-term water level impacts but produced no long-term depletion of the substantial
groundwater storage in the Saugus Formation. Those empirical observations have now been
complemented by the development and application of the numerical groundwater flow model. The
numerical groundwater flow model has also been used to analyze the control of perchlorate contaminant
migration on two separate occasions under selected pumping conditions. The first occasion resulted in the
implementation of a plan to restore, with treatment, pumping capacity that was formerly inactivated due to
perchlorate contamination detected in the Saugus 1 and Saugus 2 wells in the Basin. The second occasion
utilized the numerical groundwater flow model to evaluate preferred plans to control the migration of
perchlorate in the vicinity of Well 201. As discussed in Section 3, those restoration efforts have been
undertaken and the restoration of that pumping is reflected in the Saugus Formation operating plan (Table
3-2) and pumping distribution (Table 3-5A).

To examine the yield of the Saugus Formation, or its sustainability on a renewable basis, the original
groundwater flow model was used to examine long-term projected response to pumping from both the
Alluvium and the Saugus Formation over the synthetic 78-year period of hydrologic conditions that
incorporated alternating wet and dry periods as have historically occurred (CH2M Hill and LSCE, 2005).
The model was based upon field investigations and historical data collected from numerous sources
including annual reports prepared by LSCE and investigations of Saugus Formation and Alluvial aquifers
by CH2M Hill and Richard C. Slade and Associates among others (CH2M Hill, 2004a, 2004b, 2005a;
CH2M Hill & LSCE 2005; LSCE 2005; Slade & Associates 1986, 1988, 2002). The pumping simulated in
the model was in accordance with the then-current operating plan for the Basin. For the Saugus Formation,
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simulated pumping included the then-planned restoration of historic pumping from the wells impacted by
perchlorate at that time (Saugus 1 and Saugus 2).

The originally simulated Saugus Formation response to the ranges of operating plan pumping under
assumed recurrent historical hydrologic conditions was consistent with actual experience under smaller
pumping rates: (1) short-term declines in groundwater levels and storage near pumped wells during dry-
period pumping, (2) recovery of groundwater levels and storage after cessation of dry-period pumping and
(3) no long-term decreases or depletion of groundwater levels or storage. The combination of actual
experience with Saugus Formation recharge and pumping up to about 15,000 AFY, complemented by
modeled projections of aquifer response that showed long-term utility of the Saugus Formation at 7,500 to
15,000 AFY in normal years and rapid recovery from higher pumping rates during intermittent dry periods,
was the basis for concluding that the Saugus Formation could be considered a sustainable water supply
source to meet the Saugus Formation portion of the operating plan for the groundwater Basin.

As discussed under Sustainability of the Alluvium above, an updated basin yield analysis was undertaken
in 2008 to assess groundwater development potential and possible augmentation of the groundwater
operating plan. After extended and updated model calibration and incorporation of extended historical
records, the overall operating plan (Table 3-2) and specific distribution of Saugus Formation pumping were
found to produce the same kinds of resultant Saugus Formation groundwater conditions as concluded to
be sustainable in 2005 — (1) long-term stability of groundwater levels, with no sustained declines; (2)
groundwater levels slightly below historic Saugus Formation levels, in response to greater long-term
utilization of the Saugus and (3) maintenance of sufficiently high Saugus Formation groundwater levels to
ensure achievement of planned individual pumping capacities (Table 3-5). Thus, the operating plan for the
Saugus Formation, with fairly low pumping in wet/normal years and increased pumping through dry
periods, is concluded to reflect sustainable groundwater supply rates.

The SCV-GSA’s work on basin sustainability for the GSP has advanced the technical understanding of
basin conditions since the 2009 basin yield analysis and confirms the previous conclusion. A new
groundwater flow model using the U.S Geological Survey software MODFLOW-USG was developed
calibrated and peer reviewed. The MODFLOW-USG model improves spatial resolution and employs more
sophisticated methods of representing stream/aquifer interactions among other advancements over the
previous model. A more thorough discussion is documented in Development of a Numerical Groundwater
Flow Model for the Santa Clara River Valley East Groundwater Subbasin (GSI 2020). Additionally, the
GSP Water Budget Analysis reflects updated climate change assumptions provided by DWR. New GSP
technical reports defining the extent and nature of groundwater dependent ecosystems informed potential
future adjustments of pumping distributions throughout the Alluvial Aquifer and Saugus Formation when
considering likely sustainability criteria and potential impacts on groundwater dependent ecosystems.
Accordingly, the 2020 UWMP reflects adjusted pumping distributions that are reflected in this WSA'’s Table
3-5A.

On January 3, 2022, the SCV GSP adopted the GSP which reflected updated technical resources and
analysis, and a robust public involvement and review process. The plan can be accessed at:
https://scvgsa.org/wp-content/uploads/2022/02/Santa-Clara-River-Valley-East-Groundwater-Subbasin-

GSP.pdf

The plan reached the following conclusions relating to sustainability:

1. Chronic Lowering of Groundwater Levels — Alluvium and Saugus Formation pumping consistent
with the basin operating plan does not result in chronic lowering of groundwater levels.
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2. Reduction of Groundwater Storage - Alluvium and Saugus Formation pumping consistent with
the basin operating plan does not result in long-term groundwater storage depletion.

3. Degraded Water Quality — Implementation of treatment for known contaminants support
continued Alluvium and Saugus Formation pumping consistent with the operating plan.

4. Land Subsidence — An evaluation of the available information indicates there is no evidence of
land subsidence occurring. The GSP does identify additional data collection needs to ensure
land subsidence remains a non-issue while achieving the basin operating plan. The GSP
incorporates active monitoring stations.

5. Depletion of Interconnected Surface Water/Groundwater Dependent Ecosystems — EXxisting
riparian habitat along the Santa Clara River is considered by resource agencies as having very
high value. The extent and quality of the habitat can vary significantly from year to year in
response to very wet or dry conditions and demonstrates considerable resiliency. Certain aquatic
habitats are critical for known protected species such as the Three Spined Unarmored Stickle
Back. The GSP incorporates a process that avoids groundwater pumping related to permanent
loss of riparian habitat or the temporary loss of critical aquatic habitat. Active monitoring of
groundwater levels will occur and when trigger levels (set at or above historical groundwater
levels) are reached, an assessment of the cause would be conducted. If impacts are related to
pumping, then responsive measures and/or projects would be implemented. These could include
a reduction of groundwater pumping

6. Sea Water Intrusion — The proximity of the Alluvial Aquifer and Saugus Formation to the ocean
as well as differences in elevation, do not allow for seawater intrusion into the upper basin.

The results of the 2009 basin yield analysis and the results of the updated groundwater analysis performed
by the SCV-GSA for the GSP, which included pumping distributions consistent with those shown in Table
3-5A, show that the basin can be sustainably operated without chronic lowering of groundwater levels or
groundwater storage.

Thus, the operating plan for the Saugus Formation, with fairly low pumping in wet/normal years and
increased pumping through dry periods, is concluded to reflect sustainable groundwater supply rates.

3.3.3 Existing and Planned Groundwater Pumping

3.3.3.1 Impacted Well Capacity

As discussed in Section 6, USEPA recently implemented a new lifetime health advisory level of 70 parts
per trillion (or 70 nanogram per liter (ng/1)) for polyfluoroalkyl substances (PFAS). In August of 2019, DDW
set notification level (NL) and response levels for various PFAS constituents. SCV Water wells were tested
and as of February 2020, over 60% of Alluvium wells exceeded the NL or RL resulting in 18 wells being
taken out of service. Treatment for three of these wells (N-Wells) has been installed and is now operational.
Design is underway for treatment of two additional wells, Honby and Santa Clara, that are scheduled to be
returning to service by 2024. Preliminary design for an additional 6 wells is under way and these are
anticipated to be returning to service between 2024 and 2025. The remaining wells are anticipated to have
treatment installed by 2030. A feasibility assessment and schedule for completion of these wells are shown
in the April 2021 Technical Memorandum, Groundwater Treatment Implementation Plan (Kennedy Jenks
2021). The Capital Improvement Section of SCV Water's FY 2021/222 and FY2022/23 Biennial Budget
provides near term funding treatment for PFAS impacted alluvial wells.
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As discussed in Section 6.2.1 of the 2020 UWMP and incorporated herein, certain wells in the Basin were
impacted by perchlorate contamination and thus represented a temporary loss of well capacity within SCV
Water’s service area. Six wells were initially taken out of service upon the detection of perchlorate including
four Saugus wells and two Alluvial wells. All have either been (1) abandoned and replaced, (2) returned to
service with the addition of treatment facilities that allow the wells to be used for municipal Water supply
as part of the overall water supply systems permitted by DDW, or (3) will be replaced under an existing
perchlorate litigation settlement agreement (see Section 4). The restored wells (two Saugus wells and one
Alluvial well), one Saugus well which is currently being restored, and the replacement wells (one Saugus
and one Alluvial well), which collectively restore much of the temporarily lost well capacity, are now
included as parts of the municipal groundwater source capacities. Additional wells will be drilled to fully
restore the impacted well capacity, thus restoring the operational flexibility that existed prior to perchlorate
contamination being discovered.

In August 2010, Well 201, located downgradient from the Whittaker-Bermite site and downgradient from
the initially impacted Saugus 1 and Saugus 2 wells and well 157 had detections of perchlorate and was
removed from service. Treatment facilities were constructed, are operational, and are now awaiting final
DDW approval to be returned to potable drinking water service, similar to the Saugus 1 and Saugus 2
wells. Well 201 is anticipated to provide a total of 2,000 gpm of pumping capacity (for a dry-year production
capacity of 2,900 AFY) and is shown in Table 3-5A. Similarly, Well 205, was taken out of service for
perchlorate. Treatment for this facility is under the early stages of design and it is anticipated to return to
service in 2024 as shown in Tables 3-5B and 3-5C. Additional details on DDW permitting and associated
timeline for Saugus wells 201 and 205 are provided in Section 4.7.

To achieve full dry-year production of 33,800 AFY six additional Saugus wells are planned. Two of these
wells Saugus 3 and 4, located west of Magic Mountain, have been designed and are being rebid. As
indicated above, this delay was related to issues surrounding the proximity to abandoned oil wells and
discussion with DDW resulted in an approach that should facilitate DDW issuing an operating permit. It is
estimated that these wells should be available in 2025. The next wells anticipated to be available are
Saugus 5 and 6, located in the Castaic Junction area. Sites for these wells have been secured and the
wells are anticipated to be available in 2027. The final two wells, Saugus 7 and 8, do not have specific
sites. The GSP Water Budget Analysis (GSI 2020a) assumed these wells would be located near the South
Fork of the Santa Clara River in the vicinity of the existing well 12 and 13. These wells are anticipated to
become available in 2030. Additional details on DDW permitting and associated timeline for Saugus wells
are provided in Section 4.7.

3.3.3.2 Alluvium

In terms of adequacy and availability, the current Alluvial Aquifer groundwater pumping capacity is
constrained, however the current reductions in supply are being met by other sources of supply such as
imported SWP water or banked water supplies. The schedule for recovery of this supply is shown in Table
3-4B for normal years and Table 3-4C for dry years. When well capacity is recovered in 2030 and other
future wells are in service in 2035 the combined Alluvial Aquifer groundwater source municipal well
capacity of approximately 83,090 AFY will be sufficient to meet anticipated demands. The higher
cumulative pumping capacities are for operational reasons (i.e., to meet daily and other fluctuations from
average day to maximum day and peak hour system demands).
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Table 3-4B and 3-4C include future and recovered Alluvial Aquifer supplies. These planned supplies do
not increase the total quantity of water being withdrawn from the Alluvial Aquifer but represent anticipated
or potential shifts in pumping involving different or new wells.

For example, as shown on Table 3-4, planned Alluvial Aquifer supplies assume a reduction of Newhall
Land agricultural uses and a corresponding increase in SCV Water Alluvial water use for the Newhall
Ranch Specific Plan area. Total purveyor and non-purveyor supplies remain consistent with the operating
plan shown on Table 3-2. Based on existing information the conclusion of the analysis is that total Alluvial
Aquifer pumping is sustainable. However, should droughts extend for periods longer than those shown in
the historical record, potential exists for future curtailments.

3.3.3.3 Saugus Formation

In terms of adequacy and availability, the combined active Saugus groundwater source municipal well
capacity of 26,120 AFY (29,340 including LACWD36 well) is more than sufficient to meet the planned use
of Saugus groundwater in normal years of 7,500 to 15,000 AFY (Table 3-5A). Near term dry-year supplies
will be augmented once Well 205 is restored to service by 2024 utilizing treatment technologies currently
being used in the Santa Clarita Valley. In order to accommodate the longer-term demands, current GSP
Water Budget Analysis indicates six additional wells will be required. Two of these wells have been
designed and await permitting, sites for two additional wells have been secured and the final two wells
need to be sited. These additional Saugus wells would provide for meeting the planned maximum purveyor
use of 33,800 AFY of Saugus groundwater during a multiple-dry year period. That amount combined with
non-purveyor pumping of 1,200 AFY is at the maximum of 35,000 AFY consistent with operating plan
shown on Table 3-2. The conclusion of the analysis is that the Saugus operating plan is sustainable.
However, associated with the implementation of the GSP, the potential exists for some future curtailment
of pumping during extreme long-term drought events over the upcoming twenty years. Table 3-6, Table 3-
7, and Table 3-8 include planned Saugus Formation supplies.

3.3.3.4 Summary

Overall, the total municipal supply in the 2020 UWMP, incorporated herein, includes a groundwater
component that is, in turn, part of the overall groundwater supply of the Santa Clarita Valley. As such, the
municipal groundwater supply recognizes the existing and projected future uses of groundwater by
overlying interests in the Valley, such that the combination of municipal and all other groundwater pumping,
remains within the groundwater operating plan (Table 3-2) that has been analyzed for sustainability.
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TABLE 3-6

AVERAGE/NORMAL YEAR EXISTING AND PLANNED GROUNDWATER USAGE (AF)®

Alluvium Supplies 2025 2030 2035 2040 2045 2050
Purveyors Existing 8,900 8,180 7,300 7,300 7,300 7,300
Purveyors Future and Recovered® 10,340 19,870 23,490 23,490 23,490 23,490
Purveyors Total 19,240 28,050 30,790 30,790 30,790 30,790
Non-Purveyors (Agricultural & Other)© 11,540 9,150 6,410 6,410 6,410 6,410
Total Alluvium Production 30,780 37,200 37,200 37,200 37,200 37,200
Alluvial Operating Plan Range for Average/Normal Year (30,000-40,000)
Saugus Formation Supplies 2025 2030 2035 2040 2045 2050
Purveyors Existing 14,440 7,110 7,110 7,110 7,110 7,110
Purveyors Future and Recovered© 3,010 2,790 2,790 2,790 2,790 2,790
Purveyors Total 17,450 9,900 9,900 9,900 9,900 9,900
Non purveyors® 1,200 1,200 1,200 1,200 1,200 1,200
Total Saugus® 18,650 11,100 11,100 11,100 11,100 11,100

Saugus Operating Plan Range for Average/Normal Year (7,500-15,000)

Notes:

(@) The gquantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA Water Budget

Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(b) These values account for recovery of alluvial PFAS and Perchlorate impacted wells along with additional pumping to supply

Newhall Ranch Specific Plan.

(c) Alluvial non purveyor pumping includes Five Point (Newhall Ranch Agriculture), Pitches Detention Center, and Small
Private Domestic pumping and irrigation at Sand Canyon Country Club. Decline in pumping rates incorporate reduced

pumping by Five Point of 7,038 AFY for Newhall Ranch Specific Plan.

(d) This includes Saugus Perchlorate impacted wells 201 and 205, two replacement wells (Saugus 3 & 4), and up to four new
wells (Saugus 5-8) planned to provide additional dry-year supply. The new dry-year wells would not typically be operated

during average/normal years.

(e) This includes private irrigation pumping from Valencia Country Club and Vista Valencia Golf Course, as well as projected

Whittaker-Bermite pumping for perchlorate treatment, assumed constant.

(f) Higher total Saugus Production from 2021 to 2026 reflect temporary increase in purveyor production to mitigate for lost

Alluvial pumping capacity due to PFAS impacted wells.
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TABLE 3-7
SINGLE DRY YEAR EXISTING AND PLANNED GROUNDWATER USAGE (AF)®@

Alluvium Supplies 2025 2030 2035 2040 2045 2050
Purveyors Existing 7,300 6,330 5,590 5,590 5,590 5,590
Purveyors Future and Recovered® 9,030 17,020 20,500 20,500 20,500 20,500
Purveyors Total 16,330 23,350 26,090 26,090 26,090 26,090
Non-Purveyors (Agricultural & Other)© 11,540 9,150 6,410 6,410 6,410 6,410
Total Alluvium Production 27,870 32,500 32,500 32,500 32,500 32,500

Alluvial Operating Plan Range for Single Dry Year (30,000-35,000)

Saugus Formation Supplies 2025 2030 2035 2040 2045 2050
Purveyors EXxisting 17,880 17,880 17,880 17,880 17,880 17,880
Purveyors Future and Recovered® 9,090 15,920 15,920 15,920 15,920 15,920
Purveyors Total 26,970 33,800 33,800 33,800 33,800 33,800
Non purveyors® 1,200 1,200 1,200 1,200 1,200 1,200
Total Saugus 28,170 35,000 35,000 35,000 35,000 35,000

Saugus Operating Plan Range for Single Dry Year (21,000-35,000)

Notes:

(@) The gquantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA Water Budget
Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(b) These values account for recovery of alluvial PFAS and Perchlorate impacted wells along with additional pumping to supply
Newhall Ranch Specific Plan.

(c) Alluvial non purveyor pumping includes Five Point (Newhall Ranch Agriculture), Pitches Detention Center, and Small
Private Domestic pumping and irrigation at Sand Canyon Country Club. Decline in pumping rates incorporate reduced
pumping by Five Point of 7,038 AFY for Newhall Ranch Specific Plan.

(d) This includes Saugus Perchlorate impacted well 205, two replacement wells (Saugus 3 & 4), and up to four new wells
(Saugus 5-8) planned to provide additional dry-year supply. The new dry-year wells would not typically be operated during
average/normal years.

(e) This includes private irrigation pumping from Valencia Country Club and Vista Valencia Golf Course, as well as projected
Whittaker-Bermite pumping for perchlorate treatment, assumed constant.
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TABLE 3-8
MULTIPLE DRY YEAR (5-YEAR) EXISTING AND PLANNED GROUNDWATER USAGE (AF)®

Alluvium Supplies 2025 2030 2035 2040 2045 2050
Purveyors Existing 7,300 6,330 5,890 5,590 5,590 5,590
Purveyors Future and Recovered® 11,930 16,310 19,900 20,500 20,500 20,500
Purveyors Total 19,230 22,640 25790 26,090 26,090 26,090
Non-Purveyors (Agricultural & Other)© 11,490 9,190 6,710 6,410 6,410 6,410
Total Alluvium Production 30,720 31,830 32500 32,500 32,500 32,500

Alluvial Operating Plan Range for Multiple Dry Year (30,000-35,000)

Saugus Formation Supplies 2025 2030 2035 2040 2045 2050
Purveyors Existing 17,880 17,610 17,610 17,610 17,610 17,610
Purveyors Future and Recovered© 5,750 8,020 8,020 8,020 8,020 8,020
Purveyors Total 23,630 25,630 25,630 25,630 25,630 25,630
Non purveyors® 1,200 1,200 1,200 1,200 1,200 1,200
Total Saugus 24,830 26,830 26,830 26,830 26,830 26,830

Saugus Operating Plan Range for Multiple Dry Year (21,000-35,000)

Notes:

(@) The quantities of groundwater extracted by existing or future and recovered well capacity will vary depending on operating
conditions. However, overall pumping remains within the groundwater basin yields per the 2020 SCV-GSA Water Budget
Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(b) These values account for recovery of alluvial PFAS and Perchlorate impacted wells along with additional pumping to supply
Newhall Ranch Specific Plan.

(c) Alluvial non purveyor pumping includes Five Point (Newhall Ranch Agriculture), Pitches Detention Center, and Small
Private Domestic pumping and irrigation at Sand Canyon Country Club. Decline in pumping rates incorporate reduced
pumping by Five Point of 7,038 AFY for Newhall Ranch Specific Plan.

(d) This includes Saugus Perchlorate impacted well 205, two replacement wells (Saugus 3 & 4), and up to four new wells
(Saugus 5-8) planned to provide additional dry-year supply. The new dry-year wells would not typically be operated during
average/normal years.

(e) This includes private irrigation pumping from Valencia Country Club and Vista Valencia Golf Course, as well as projected
Whittaker-Bermite pumping for perchlorate treatment, assumed constant.

3.4 Transfers and Exchanges

An opportunity available to SCV Water to increase water supplies is to participate in voluntary Water
transfer programs. Since the drought of 1987-1992, the concept of water transfer has evolved into a viable
supplemental source to improve supply reliability. The initial concept for water transfers was codified into
law in 1986 when the California Legislature adopted the “Katz” Law (California Water Code, Sections 1810-
1814) and the Costa-Isenberg Water Transfer Law of 1986 (California Water Code, Sections 470, 475,
480-483). These laws help define parameters for water transfers and set up a variety of approaches
through which water or water rights can be transferred among individuals or agencies.

Up to 27 million AF of water are delivered for agricultural use every year. Over half of this water use is in
the Central Valley, and much of it is delivered by, or adjacent to, SWP and CVP conveyance facilities. This
proximity to existing water conveyance facilities could allow for the voluntary transfer of water to many
urban areas, including SCV Water, via the SWP. Such water transfers can involve water sales, conjunctive
use and groundwater substitution and water sharing. They usually occur as a form of spot, option, or core
transfers agreements. The costs of a water transfer would vary depending on the type, term, and location
of the transfer.
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One of the most important aspects of any resource planning process is flexibility. A flexible strategy
minimizes unnecessary or redundant investments (or stranded costs). The voluntary transfer of water
between willing sellers and buyers can be an effective means of achieving flexibility. However, not all water
transfers have the same effectiveness in meeting resource needs. Through the resource planning process
and ultimate implementation, several different types of Water transfers could be undertaken.

3.4.1 Core Transfers

Core transfers are agreements to purchase a defined quantity of water every year. These transfers have
the benefit of more certainty in costs and supply, but in some years can be surplus to imported water
(available in most years) that is already paid for.

3.4.2 Spot Market Transfers

Spot market transfers involve water purchased only during a time of need (usually a drought). Payments
for these transfers occur only when water is actually requested and delivered, but there is usually greater
uncertainty in terms of costs and availability of supply. Examples of such transfers were the Drought Water
Banks of 1991, 1992 and 1994 and DWR Dry Year Water Purchase Programs in 2001 through 2004 and
2008 along with transfers between willing sellers and buyers during the current drought period. In 2021,
the Dry Year Water Purchase Program provided approximately 200 AF. An additional risk of spot market
transfers is that the purchases may be subject to institutional limits or restricted access (e.g., requiring the
purchasing agency to institute rationing before it is eligible to participate in the program).

3.4.3 Option Contracts

Option contracts are agreements that specify the amount of water needed and the frequency or probability
that the supply will be called upon (an option). Typically, a relatively low up-front option payment is required
and, if the option is actually called upon, a subsequent payment would be made for the amount called.
These transfers have the best characteristics of both core and spot transfers. With option contracts, the
potential for redundant supply is minimized, as are the risks associated with cost and supply availability.

SCV Water has entered into one such transfer, for Yuba Accord water, as discussed previously. SCV
Water and a number of other entities entered into the Yuba Accord Agreement, which allows for the
purchase of water from the Yuba County Water Agency through DWR. Under the agreement, an estimated
average of up to 1,000 AFY of Water (after losses) is available to SCV Water in dry years, through 2025.
Under certain hydrologic conditions, additional water may be available to SCV Water under this program.
In 2014, 2020, and 2021, SCV Water received approximately 1,900 AF from this source (see Table 5-1).

3.4.4 Future Market Transfers

The most viable types of water transfers are core and option transfers and, as such, are a part of SCV
Water’s long-term strategy.

3.4.5 Water Exchanges

In addition to water transfers, short-term water exchanges may also serve as a means to enhance water
reliability.
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In 2011 SCV Water entered into two unbalanced exchange agreements to enhance the management of
its water supplies. SCV Water executed a Two-for-One Water Exchange Program with RRBWSD, whereby
SCV Water can recover one acre-foot of water for each two acre-feet SCV Water delivered to RRBWSD
(less losses). SCV Water delivered 15,602 AF to the program in 2011, delivered another 3,969 AF in 2012
and, after program losses, had about 9,500 AF of recoverable water. The term for this agreement was ten
years. In 2020, 9,500 AF of water was withdrawn from this exchange account, completing the execution of
this agreement.

SCV Water also entered into a Two-for-One Water Exchange Program with the West Kern Water District
(WKWD) in Kern County and SCV Water delivered 5,000 AF in 2011, resulting in a recoverable total of
2,500 AF. The term of the agreement was ten years. In 2014, 2,000 AF of water was withdrawn from this
exchange program leaving a balance of 500 AF. In 2020, the remaining balance of 500 AF of water was
withdrawn, completing the execution of this agreement.

In 2014, SCV Water entered into an unbalanced exchange agreement to enhance the management of its
water supplies. SCV Water executed a Two-for-One Water Exchange Program with the NLF, whereby
SCV Water could recover one acre-foot of water for every two acre-feet SCV Water delivered to NLF's
Semitropic Water Storage District Banking Program. SCV Water transferred 10,000 AF of water to the
program in 2014 and recovered 4,950 AF in 2014, fully executing the exchange. Additional details on the
Semitropic Banking Program are provided below.

In 2016, SCV Water entered into an unbalanced exchange agreement to enhance the management of its
water supplies. SCV Water executed a Two-for-One Water Exchange Program with the Central Coast
Water Agency (CCWA) on behalf of the Santa Barbara County Flood Control and Water Conservation
District (Santa Barbara), whereby SCV Water could recover one acre-foot of water for every two acre-feet
SCV Water delivered to CCWA. SCV Water delivered 1,500 AF to the program in 2016 and recovered 750
AF in 2019, fully executing the exchange.

In 2019, SCV Water entered into three separate unbalanced exchange agreements to enhance the
management of its water supplies. First, SCV Water executed a Two-for-One Water Exchange Program
with RRBWSD whereby SCV Water could recover one acre-foot of water for every two acre-feet SCV
Water delivered to RRBWSD (less losses). SCV Water delivered 11,000 AF to the program in 2019 and
recovered 5,500 AF in 2020, fully executing the exchange.

In 2019, SCV Water also executed a Two-for-One Water Exchange Program with Antelope Valley-East
Kern Water Agency (AVEK), whereby SCV Water could recover one acre-foot of water for every two acre-
feet SCV Water delivered to AVEK. SCV Water delivered 7,500 AF to the program in 2019 and has 3,750
AF of recoverable water. In 2020, 1,406 AF of Water was withdrawn from this exchange program leaving
a balance of 2,344 AF. Recovery of the balance is limited to years where the SWP allocation is at least
30%. The term for this agreement is for ten years.

In 2019, SCV Water also executed a Two-for-One Water Exchange Program with UWCD, whereby SCV
Water could recover one acre-foot of water for every two acre-feet SCV Water delivered to UWCD. SCV
Water delivered 1,000 AF to the program in 2019 and has 500 AF of recoverable water. Recovery of the
balance is limited to years where the SWP allocation is at least 30%. The term for this agreement is for ten
years.
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3.5 Groundwater Banking Programs

With the development of conjunctive use and groundwater banking, the water supply reliability for SCV
Water has improved significantly. Conjunctive use is the coordinated operation of multiple water supplies
to achieve improved supply reliability. Most conjunctive use concepts are based on storing surface supplies
in groundwater basins in times of surplus for withdrawal and use during dry periods and drought when
surface water supplies would likely be reduced.

Groundwater banking programs involve storing available SWP surface water supplies during wet years in
groundwater basins in, for example, the San Joaquin Valley. Water would be stored either directly by
surface spreading or injection, or indirectly by supplying surface water to farmers for their use in lieu of
their intended groundwater pumping. During water shortages, the stored water could be pumped out and
conveyed through the California Aqueduct to SCV Water as the banking partner or used by the farmers in
exchange for their surface water allocations, which would be delivered to SCV Water as the banking
partner through the California Aqueduct.

SCV Water is a partner in two existing groundwater banking programs, the Semitropic Banking Program
and RRBWSD Banking Program, respectively. Newhall Land is also a partner in the Semitropic Banking
Program, described below. In addition, SCV Water has updated its plan to enhance its overall supply
reliability, including the need for additional banking programs.

3.5.1 Semitropic Banking Program

Semitropic Water Storage District (Semitropic) provides SWP Water to farmers for irrigation. Semitropic is
located in the San Joaquin Valley in the northern part of Kern County immediately east of the California
Aqueduct. Using its available groundwater storage capacity (approximately 1.65 million AF), Semitropic
has developed a groundwater banking program, which takes available SWP supplies in wet years and
returns the water in dry years. As part of this dry-year return, Semitropic can either leave its SWP Water
in the Aqueduct for delivery to a banking partner and increase its groundwater production for its farmers,
or Semitropic can pump groundwater that can be pumped into a Semitropic canal and, through reverse
pumping plants, be delivered to the California Aqueduct. Semitropic’s original banking program currently
has six long-term first priority banking partners: the Metropolitan Water District of Southern California
(Metropolitan), Santa Clara Valley Water District, Alameda County Water District, Alameda County Flood
Control and Water Conservation District Zone 7, Newhall Land and Farming, and San Diego County Water
Authority. The total amount of storage capacity under contract in the original banking program is 1 million
AF, with approximately 700,000 AF currently in storage. Under its original program, Semitropic can pump
back a maximum of 90,000 AFY of water into the California Aqueduct.

Semitropic has recently expanded its groundwater banking program to incorporate its Stored Water
Recovery Unit (SWRU). This supplemental program includes an additional storage capacity of 650,000 AF
and an expansion of pumpback recovery capacity by 200,000 AFY. That pumpback capacity includes well
connections and conveyance facility improvements to increase the existing Semitropic pumpback capacity
to the California Aqueduct by an additional 50,000 AFY, and the future development of a new well field
with approximately 65 wells along with new collection and transmission facilities to convey an additional
150,000 AFY to the California Aqueduct. Participants in the SWRU include Poso Creek Water Company,
San Diego County Water Authority, City of Tracy, Homer LLC, Harris Farms, Shows Family Farms, Lazy
Dog Orchard, and SCV Water.
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In 2002, SCV Water entered into a temporary storage agreement with Semitropic and stored an available
portion of its Table A supply (24,000 AF) in an account in Semitropic’s program. In 2004, 32,522 AF of
SCV Water’s available 2003 Table A supply was stored in a second temporary Semitropic account. In
accordance with the terms of SCV Water’s storage agreements with Semitropic, 90 percent of the banked
amount, or a total of 50,870 AF, was recoverable through 2013 to meet SCV Water demands when needed.
SCV Water executed an amendment for a ten-year extension of each banking agreement with Semitropic
in April 2010. After storage withdrawals in 2009, 2010, and 2014 (and with 5,000 AF given to Newhall Land
in consideration for SCV Water's use of Newhall Land’s first priority extraction capacity), the storage
balance available to SCV Water was 35,970 AF.

In 2015 SCV Water entered into an agreement with Semitropic to participate in the SWRU. Under this
agreement, the two short-term accounts containing 35,970 AF were transferred into this new program.
Under the SWRU agreement, SCV Water can store and recover additional Water within a 15,000 AF
storage account. SCV Water increased storage in the SWRU by 4,806 AF in 2017, and 4,502 AF in 2019,
and recovered 5,000 AF in 2020, 2021 and scheduled 5,000 AF recovery in 2022, leaving the total storage
available at 30,728 AF. The term of the Semitropic Banking Program extends through 2035 with the option
of two 10-year renewals. SCV Water may withdraw up to 5,000 AFY from its account.

Current operational planning includes use of the water stored in Semitropic for dry-year supply.
Accordingly, it is reflected in the available supplies delineated in this section and in the Annual Reports
prepared for SCV Water. It is also reflected as contributing only to dry-year supply reliability in Section 7,
through 2045.

3.5.2 Rosedale-Rio Bravo Banking Program

Also located in Kern County, immediately adjacent to the Kern Water Bank, RRBWSD has developed a
Water Banking and Exchange Program. SCV Water has entered into a long-term agreement with
RRBWSD with a total storage capacity of 100,000 AF. Between 2005 and 2012 SCV Water delivered
sufficient water from the SWP and other supplies to fill its 100,000 AF account. SCV Water began storing
water in this program in 2005 and stored water in 2005, 2006, 2007, 2010, 2011, and 2012. In 2012, the
maximum storage capacity of 100,000 AF was reached. Withdrawals from the water bank occurred in
2014, 2015, 2020, 2021 and have been scheduled for 2022. Storage into the water bank occurred in 2016
leaving storage at approximately 58,810 AF currently available for withdrawal.

SCV Water's existing firm withdrawal capacity in this program is 10,000 AFY. To enhance dry-year
recovery capacity, in 2015 SCV Water in cooperation with RRBWSD and Irvine Ranch Water District
initiated construction of additional facilities that were completed in 2019. These facilities became available
in 2020 and increased the firm extraction capacity for SCV Water to 10,000 AFY. In addition, SCV Water
has the right under the contract to develop four additional wells which would bring the firm recovery
capacity to 20,000 AFY. This additional capacity is anticipated to be available by 2030. In addition to
existing firm recovery capacity, in moderately dry years Rosedale is required to use other available
recovery capacity to meet its recovery obligations under the banking agreement, up to 20,000 AFY. This
occurred in 2021 when RRBWSD was able to recover a total of 20,000 AF of SCV Water’s banked supply.

This project is a water management program to improve the reliability of SCV Water’s existing dry-year
supplies. It is not an annual supply that could support growth. Accordingly, it is reflected in the available
supplies delineated in this section and it is also reflected as contributing only to dry-year supply reliability.
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3.5.3 Semitropic Banking Program - Newhall Land

As mentioned above, one of Semitropic’s long-term groundwater banking partners is Newhall Land (now
owned by Five Point). In its agreement with Semitropic, Newhall Land has available to it a pump-back
capacity of 4,950 AFY and a total storage capacity of 55,000 AF. At the end of 2020, Newhall Land had a
storage balance of approximately 38,000 AF. This storage volume is primarily the result of Newhall Land
storing its annual allotment of Nickel Water in the program as well as 5,000 AF of exchange water provided
by SCV Water.

Newhall Land entered into this groundwater banking program in anticipation of the development of Newhall
Ranch. It provides a supply that is committed by Newhall Land under the Newhall Ranch Specific Plan to
make up shortfalls in water supply for Newhall Ranch should such shortfall be shown to exist. Under its
agreement with Semitropic, Newhall Land may transfer its rights to this program to SCV Water (as the
successor to CLWA). In this WSA and in the 2020 UWMP, it is assumed for planning purposes construction
of the Newhall Ranch Specific Plan will be completed by 2035 and that Newhall Land’s rights in this banking
program will be transferred to SCV Water at that time. Based on previous cooperation between CLWA and
Newhall Land in 2009 and 2014, when Newhall Land effectively made its withdrawal capacity available to
CLWA, it is likely that this practice would continue and SCV Water could access additional water from its
Semitropic account using Newhall Land’s firm extraction capacity. However, as no such contract to
accomplish this is currently in place a conservative assumption has been made in the 2020 UWMP and
this WSA that supplies associated with this source will not be available prior to 2035 when SCV Water is
presumed to control this program.

3.5.4 Other Opportunities

In addition to those dry year water supplies identified in the 2020 UWMP, SCV Water has identified two
additional groundwater banking programs. While not a part of the resource mix currently incorporated into
the water supply reliability tables in the 2020 UWMP or this WSA, these projects represent projects that
SCV Water could consider providing redundancy or substitute for some portion of the UWMP’s programs
if those were not brought online.

The first is the High Desert Water Bank being developed by the Antelope Valley East Kern Water Agency.
The project overlies an adjudicated groundwater basin in the Antelope Valley. The Metropolitan Water
District of Southern California has contracted with AVEK to develop the first phase of the project’s four
phases. The first phase will store up to 200,000 AFY with 70,000 AFY of recovery capacity. AVEK is
currently working with SCV Water and other SWP Contractors including Santa Clara Valley Water District,
and Palmdale Water District to define the second phase. The second phase may incorporate a direct
connection to the West Branch of the California Aqueduct to facilitate return deliveries. The location of this
water bank is desirable as it is located south of the San Andreas Fault. The second phase could provide
SCV Water with up to 80,000 AF of storage with recovery capacity of up to 20,000 AFY.

The second is the Aquaterra Water Bank being developed by the McMullin Groundwater Sustainability
Agency. This water bank in Fresno County adjacent to Delta Mendota Pool, is projected to store up to
800,000 AF and have an extraction capacity of 146,000 AFY. Water would be available to SWP Contractors
and Central Valley Project Contractors through an exchange with the Central Valley Project participating
Contractors. The McMullin GSA intends to initiate environmental review for this projectin 2022. SCV Water
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could potentially participate in this project at levels similar to those contemplated for the AVEK High Desert
Water Bank.

3.6 Planned Water Supply Projects and Programs

SCV Water prepared the Water Resources Reconnaissance Study (Study) (Carollo, 2015). The Study
discusses the potential for acquiring additional water supplies. The Study evaluated a series of supply
measures in the hopes that an additional 10,000 AFY of supply could be made available to the service
area. The study identified two local measures that might enable SCV Water to get at least part way to that
goal: (1) a groundwater recharge project using recycled water and (2) an imported water injection project
during wet years to augment Saugus formation groundwater storage. Both projects were evaluated at the
conceptual level, but significantly more investigation would need to be completed before either was
implemented.

While the recycled groundwater recharge measure is not currently being pursued, as detention and dilution
challenges were analyzed by Trussell Technologies Inc in its USCR Watershed Recharge Feasibility
Study, 2017. SCV Water continues investigating the potential to spread imported water directly into the
Alluvial Aquifer at several sites. Promising infiltration tests have been conducted on SCV Water owned
property adjacent to Castaic Creek. Additional siting is being conducted along the easterly portions of the
Santa Clara River. Further, the potential exists to cooperate with the City of Santa Clarita to use future
storm water detention facilities. One such site is located near along the Santa Clara River near the
intersection of Whites Canyon Road and Via Princessa.

3.6.1 Sites Reservoir

Sites Reservoir is a proposed new 1,500,000 acre-feet off-stream storage reservoir in northern California
near Maxwell. Sacramento River flows will be diverted during excess flow periods and stored in the off-
stream reservoir and released for use in the drier periods. Sites Reservoir is expected to provide water
supply, environmental, flood, and recreational benefits. The proponents of Sites Reservoir include 23
entities including several individual SWP PWAs including SCV Water. Sites Reservoir is expected to
provide approximately 240,000 AFY (Sites Reservoir Value Planning Report, 2020, Table 8-1) of additional
deliveries on average to participating agencies under existing conditions. SCV Water’s current participation
is 3% of that total. Further, SCV Water would operate its share of project storage so as to maximize delivery
during dry and critically dry years and the project is projected to provide between 9,800 and 7,100 AFY
depending on final project configuration and level of Federal participation by the United States Bureau of
Reclamation (USBR). Sites Reservoir is currently undergoing environmental planning and permitting. Full
operations of the Sites Reservoir are estimated to start by 2029 following environmental planning,
permitting, and construction. Sites was conditionally awarded $816 million from the California Water
Commission for ecosystem, recreation, and flood control benefits under Proposition 1. Reclamation may
also invest in Sites under the Water Infrastructure Improvements for the Nation (WIIN) Act and recently
transmitted a final Federal Feasibility Report to Congress for the project.

DWR estimates of SWP supply reliability in its 2019 DCR are based on existing facilities, and do not include
the proposed Sites Reservoir. SCV Water along with other SWP public water agencies and north of Delta
participants, however, are members of the Sites Reservoir Committee and are sharing costs, to advance
environmental, permitting, and other planning activities. The Sites Reservoir staff has performed modeling
of potential water supply from this project. While not identified as a project in the reliability tables provided
in this WSA, the project is analyzed as part of the SCV Water’'s Updated Water Reliability Report and could
serve as an alternative if other future water supply programs are not feasible. The Capital Improvement
section of SCV Water's current FY 2021-22 FY2022-23 Capital Budget provides for continued participation
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in the planning of Sites Reservoir. At the end of the planning period the project is anticipated to complete
CEQA and NEPA documentation, have acquired water rights and key permits including incidental take
permits. The project is scheduled to become operational in 2030.

3.7 Recycled Water

This section of the WSA describes the existing and future recycled water opportunities available to the
SCV Water service area. The description includes estimates of potential recycled water supply and
demand through 2050 in five-year increments, as well as SCV Water's proposed incentives and
implementation plan for recycled water.

As discussed below, SCV Water’'s source of supply for current and planned recycled water consists of
flows coming from the Valencia Water Reclamation Plant and the future Newhall Ranch Water Reclamation
plant as well as the Vista Canyon Ranch Water Factory (Vista Canyon WRP). SCV Water recently
extended the term of its recycled water purchase agreement with the Santa Clarita Valley Sanitation District
(SCVSD) and is currently negotiating a recycled water purchase agreement with the City of Santa Clarita
for supplies from the Vista Canyon WRP. An additional recycled water purchase agreement with the
Newhall Ranch Sanitation District is anticipated when it becomes operational. Collectively these sources
are anticipated to make 8,961 AFY available to SCV Water. That supply includes 450 AFY to existing users
identified under SCVSD’s approved State Water Resources Control Board petition. Currently planned
additional supplies would be developed under the SCV Water's New Drop Program, which is based on
using wastewater flows from new customers rather than treated wastewater that has historically been
discharged into the Santa Clara River. The New Drop Program would not require a requested change to
the SCVSD’s existing petition. This is particularly important because there are potential regulatory
challenges to using additional recycled water that would reduce flows in the Santa Clara River. This is
discussed in more detail below.

Recycled water is dependent on potential user demands, availability of supplies, and the economics and
feasibility of serving those users. The Draft Update of the Recycled Water Master Plan identified over
20,000 AFY of existing and future landscape demands that could potentially be irrigated using recycled
water. However, due to the potential need for instream flows and feasibility considerations including costs,
SCV Water plans call for a recycled water distribution system that would be sufficient to meet demands of
9,749 AFY. This includes SCV Water's Phase 1 project, which is currently serving 450 AF of demand,
along with its Phase 2 projects and certain non-potable irrigation systems to be constructed by a developer
for a specific project described in more detail below.

As discussed below, additional opportunities to further expand recycled water use will be evaluated as part
of SCV Water's Water Resilience Initiative, however, these have not been incorporated into the prospective
water supplies accounted for in Section 3.

3.7.1 Recycled Water Master Planning Efforts

It is anticipated that water demands will continue to increase as a result of a growing population.
Accordingly, SCV Water is planning to secure additional reliable sources of water to help meet projected
water demands. SCV Water recognizes that recycled water is an important and reliable source of additional
water that should be pursued as an integral part of the SCV Water’s water supply portfolio. Recycled water
enhances reliability in that it provides an additional source of supply and allows for more efficient utilization
of potable groundwater and imported water supplies. Draft Recycled Water Master Plans for the SCV
Water service area were completed in 1993 and 2002. These master plans considered various factors
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affecting recycled water sources, supplies, users and demands so that SCV Water could develop a cost-
effective recycled water system within its service area. In 2007, SCV Water completed CEQA analysis of
the 2002 Recycled Water Master Plan (RWMP). This analysis consisted of a Programmatic EIR covering
the various phases for a recycled water system as outlined in the RWMP. The Programmatic EIR was
certified by the, then, CLWA Board in March 2007.

An update to the RWMP was initiated in 2016 (Kennedy/Jenks 2016) based on recent developments
affecting recycled water sources, supplies, uses, and demands. The update was not completed but it
provides important guidance on feasible projects in the short term. One reason the study was not finalized
was in part due to ongoing litigation related to recycled water supplies between the Affordable Clean Water
Alliance and SCVSD, which is SCV Water's main supplier of recycled water. Further, SCV Water
anticipates undertaking a water resiliency planning process that would in part explore the interconnection
of future groundwater operations, recycled water usage, and environmental uses of water in the USCR
Watershed. It is anticipated that this effort would inform future environmental evaluations and permitting
for future projects and programs. Overall, recycled water uses included in this WSA and the 2020 UWMP
update include uses prioritized in the Kennedy/Jenks 2016 report and available supplies from the SCV
Water New Drop program.

Table 3-9 provides a list of entities that participate in the implementation of the RWMP and RWMP Update.
In accordance with Water Code section 10633, the preparation of the 2020 UWMP was also coordinated
with these entities.

TABLE 3-9
PARTICIPATING ENTITIES®

Participating Entities Role in Plan Development

SCV Water Retail and Wholesale water provider
Los Angeles County Waterworks District No. 36 Retail water purveyor

Santa Clarita Valley Sanitation District Recycled Water supplier

Berry Petroleum Potential recycled water supplier
City of Santa Clarita® Potential recycled water supplier
Notes:

(@) The Newhall Ranch Water Reclamation Plant would serve the Newhall Ranch Specific Plan and will be owned and
operated by the Newhall Ranch Sanitation District.
(b) The City of Santa Clarita will eventually operate the Vista Canyon Water Reclamation Plant.

SCV Water has constructed Phase 1 of the 2002 RWMP (Kennedy Jenks 2002), which delivers on average
approximately 450 AFY. Although the original SCVSD contract and applicable permits anticipate the use
of 1,600 AFY for this initial phase project, demands for recycled water have not developed at all the specific
places of use identified in the SCVSD’s SWRCB Water Code Section 1211 petition. Deliveries of recycled
water began in 2003 for irrigation water supply and currently serve a golf course, a shopping center, and
roadway median strips. Use of the remaining volumes at new locations would require submission and
approval of a revised petition, triggering a similar State Water Resources Control Board petition process
to the new petition described below.

Phase 2 is planned to expand recycled water use within Santa Clarita Valley and consists of four projects
currently in various stages of design and/or construction. All available recycled water from the SCV Water's
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New Drop Program in the peak summer months is anticipated to be used to meet the demands of these
Phase 2 expansions currently in design and construction, including planned developments by Five Point
that are referred to as the Westside communities

3.7.2 Existing Wastewater Treatment Facilities

SCVSD owns and operates two Water Reclamation Plants (WRPs), the Saugus WRP and the Valencia
WRP, within the SCV Water service area. The water is treated to disinfected tertiary levels and, with the
exception of water used in Phase | of the RWMP, is discharged to the Santa Clara River. The Newhall
Ranch and Vista Canyon developments will have their own dedicated tertiary treatment WRPs, and non-
potable recycled water from these sources, when available, is anticipated to be incorporated directly into
the recycled water system.

The Valencia WRP, completed in 1967, is located on The Old Road near Magic Mountain Amusement
Park. The Valencia WRP has a current treatment capacity of 21.6 million gallons per day (MGD), equivalent
to 24,190 AFY, developed over time in stages. The average annual production is 15,500 AFY of tertiary
recycled water. Use of recycled water from the Valencia WRP for irrigation use is permitted under Los
Angeles Regional Water Quality Control Board (LARWQCB) Order Nos. 87-48 and 97-072.

The Saugus WRP, completed in 1962, is located southeast of the intersection of Bouquet Canyon Road
and Soledad Canyon Road. The Saugus WRP has a current treatment capacity of 6.5 MGD (7,280 AFY).
No future expansions are possible at the plant due to space limitations at the site. In 2020 the Saugus
WRP produced 5,150 AFY of tertiary recycled water. Use of recycled water from this facility is permitted
under LARWQCB Order Nos. 87-49 and 97-072.

The Saugus and Valencia WRPs operated independently of each other until 1980, at which time the two
plants were linked by a bypass interceptor. The interceptor was installed to transfer a portion of flows
received at the Saugus WRP to the Valencia WRP. Together, the Valencia and Saugus WRPs have a
design capacity of 28.1 MGD (31,470 AFY) and produce 20,450 AFY of treated effluent on average. The
primary sources of wastewater to the Saugus and Valencia WRPs are domestic. Both plants are tertiary
treatment facilities and produce high quality effluent. Historically, the effluent from the two WRPs has been
discharged to the Santa Clara River. The Saugus WRP effluent outfall is located at Bouguet Canyon Road.
Effluent from the Valencia WRP is discharged to the Santa Clara River at a point approximately 2,000 feet
downstream (west) of The Old Road Bridge.

SCVSD is currently constructing advanced treatment facilities (AWT) to desalinate tertiary recycled water
with a capacity of approximately 6,000 AFY to comply with the Regional Water Quality Control Board, Los
Angeles Region Chloride Total Maximum Daily Load (TMDL). The facilities are sized to treat enough
disinfected tertiary recycled water to blend down the chloride levels for discharge to the Santa Clara River
at the design capacity of the combined Saugus and Valencia WRPs at chloride levels during a drought.
Since design capacities will not be reached for a decade or more and chloride levels on average are much
lower during average precipitation years, the AWT will have excess capacity that could be utilized to
produce desalinated water for reuse purposes for sale to SCV Water. Desalinated recycled water could be
used to improve water quality or for indirect potable reuse in the future but only with the construction of
additional treatment.
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3.7.3 Wastewater Treatment Facility Improvements and Expansions

A third reclamation plant, the Vista Canyon Water Factory (Vista Canyon WRP), has been constructed as
a part of the Vista Canyon Project. The plant is located near Highway 14, just south of the Santa Clara
River and will be operated by the City of Santa Clarita. The plant will have an ultimate capacity of 440 AFY
(Kennedy Jenks, 2015). The Vista Canyon Development is anticipated to use 137 AFY of the recycled
water supply and the remaining excess flow would be available for reuse as part of Vista Canyon Recycled
Water Main Extension (Phase 2B) of the RWMP currently under construction.

It is intended that the Vista Canyon WRP would not discharge recycled water into the Santa Clara River.
Excess recycled water production from the Vista Canyon WRP would be sent to the Valencia WRP.

A fourth Santa Clarita Valley (Valley) reclamation plant, the Newhall Ranch WRP, is proposed as part of
the Newhall Ranch project. This proposed facility would be located near the western edge of the
development project along the south side of State Route 126. The Newhall Ranch WRP would serve the
Newhall Ranch Specific Plan and will be owned and operated by the Newhall Ranch Sanitation District.
Prior to Newhall Ranch WRP being available, Newhall Ranch Specific Plan generated wastewater would
be temporarily treated at the Valencia WRP, based on the need to build up an adequate, steady flow of
wastewater before constructing the initial increment of capacity at Newhall Ranch WRP. The Valencia
WRP has sufficient capacity to tertiary-treat wastewater from the Newhall Ranch Specific Plan during this
interim period, consistent with the Interconnection Agreement approved by SCVSD in 2002 and the Joint
Sewerage Services Agreement entered between SCVSD and NRSD in 2017. The Newhall Ranch WRP
currently has a permitted capacity of 2.0 MGD (approximately 2,200 AFY) but is anticipated to produce
4,200 AFY at ultimate buildout. Recycled water from the Valencia WRP would be used to meet the
remainder of the non-potable demands there, to the extent available in accordance with the Interconnection
Agreement. If for any reason, however, recycled water supplies from the Valencia WRP and/or other local
WRPs are not available in the amounts anticipated to meet the projected recycled water demands for that
development, other sources of supply available to SCV Water as provided in the 2020 UWMP would be
utilized to serve non-potable demands until such time as recycled water supplies may become available.

3.7.4 New Drop Program

As a means of developing additional recycled water supplies, without increasing the diversion of recycled
water flows discharged to the Santa Clara River, SCV Water has developed the New Drop Program to
utilize and account for “new” recycled water flows. These additional recycled water supplies would be
derived from wastewater flows generated from new residential and commercial development. The New
Drop Program accounts for the increase in wastewater flows associated with new development and
separates these projected wastewater flows from existing flows discharged to the Santa Clara River. As
new development occurs, potential additional recycled water supplies would be quantified through
calculations and measurements. The New Drop Program is illustrated in Figure 3-1 below.
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FIGURE 3-1
NEW DROP PROGRAM PROCESS
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The use of recycled water under the New Drop Program does not constitute a reduction to a surface
stream, specifically a reduction in flow in the Santa Clara River. As a result, a Section 1211 wastewater
change petition is not required to implement the recycled water program. However, in order to utilize these
recycled water supplies in accordance with SWRCB requirements, SCV Water has been working to obtain
formal approvals. A Notice of Applicability under the General Order No. WQ 2016-0068-DDW, Water
Reclamation Requirements for Recycled Water Use, was issued in April 2020 for SCV Water’s use of
recycled water from the Valencia WRP for non-irrigation uses as part of the New Drop Program. Upon
review of the Title 22 Report and related project documentation, the LARWQCB and the SWRCB
determined that the New Drop Program satisfies the general and specific conditions of the General Order
and does not require a change of use permit under Water Code section 1211. SCV Water is also in the
process of requesting expanded use of the New Drop Program recycled water from the Valencia WRP for
irrigation uses, currently allowed under Order No. 97-072. An addendum to the original Title 22 Engineering
Report was submitted in December 2020 for Phase 2D. The final revised Engineering report is scheduled
to be submitted during the first half of 2022.

3-59

SCV Water — Water Supply Assessment — September 2022
Shadowbox Studios Development



3.7.5 Instream Flow Requirements

In general, the use of recycled water from the WRPs is limited and can be affected by various state water
laws, codes, and regulatory and court decisions, which are summarized in the RWMP Update. The
production, discharge, distribution, and use of recycled water are subject to federal, state, and local
regulations; the primary objectives of which are to protect public health. Appendix B of the RWMP
summarizes the regulatory requirements and their administration, with an emphasis on regulations relating
to the distribution and use of recycled water in California. Use of recycled water from the Valencia and
Saugus WRPs is permitted under Los Angeles RWQCB Order Nos. 87-48 and 87-49, respectively and re-
adopted by Order No. 97-072. Copies of these recycled water permits, along with SCVSD Ordinances and
Requirements for Recycled Water Users in Santa Clarita Valley and Los Angeles County Department of
Public Health (CDPH) guidelines and inspection requirements, are provided in the Santa Clarita Valley
Rules and Regulations Handbook (Kennedy Jenks 2016b).

SCV Water has a contract with the SCVSD to use recycled water from the Valencia WRP, which was
recently extended through 2026. The contract permits SCV Water to receive 1,600 AFY, corresponding to
the amount of recycled water permitted for reuse by the SWRCB. However, as noted above that permit
limited uses to specific approved sites and because demand at some of those sites has not materialized,
current use is limited to only about 450 AFY.

The New Drop Program will generate additional supplies and those supplies will be available to multiple
new use sites when and as they are connected to the expanding recycled water system.

At this time, SCVSD is not seeking an amendment to its SWRCB petition to increase the amount of
recycled water it may deliver that has historically been discharged into the Santa Clara River. In the future,
if SCV Water develops feasible projects to use recycled water in amounts greater than the New Drop
Program supplies, it is anticipated that SCV Water and SCVSD would cooperate in obtaining any
necessary permits from the SWRCB. Obtaining an approved petition will require compliance with CEQA.
However, as indicated above and described in more detail below, SCVSD’s previous evaluations of
potential withdrawals of discharge from the Santa Clara River to use for recycled water have been the
subject of litigation.

In October 2013, the SCVSD Board certified an EIR (2013 EIR) that included two components: (1) the
Chloride Compliance Project to remove chloride from wastewater to meet the Chloride TMDL and (2) a
Recycled Water Project to make treated wastewater available for reuse. The Chloride Compliance Project
consists of 3 main elements that include ultraviolet disinfection at the Saugus and Valencia WRPs, AWT
at Valencia WRP, and brine management and disposal. The Recycled Water Project was designed to
support municipal reuse of recycled water and was solely focused on proposed future reductions in
discharges of recycled water to the Santa Clara River.!!

The 2013 EIR was subsequently challenged by the Affordable Clean Water Alliance (ACWA) on the
grounds that the document failed to comply with CEQA. The LA Superior Court (the Court) did not find any
deficiencies in the environmental analysis related to the Chloride Compliance Project; however, the Court
found two aspects of the 2013 EIR did not fully comply with CEQA. First, the Court found that the 2013
EIR lacked substantial evidence to support the conclusion of no significant impacts on populations of the

11 No recycled water infrastructure, such as treatment, pump stations or pipelines, were included in the scope of the Recycled
Water Project.
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unarmored threespine stickleback fish (UTS) with respect to the reduced discharge to the Santa Clara
River associated with the Recycled Water Project; and second, the 2013 EIR lacked a clear brine
management alternative because of the "abandonment” of the deep well injection brine management
method approved in the 2013 EIR, making the Chloride Compliance Project incomplete.

In an effort to move forward with the Chloride Compliance Project, SCVSD separated the Chloride
Compliance Project from the Recycled Water Project and, in 2017, certified a Recirculated EIR evaluating
the Chloride Compliance Project separate from the Recycled Water Project.

SCVSD proceeded with the Recycled Water Project on a separate, but parallel path. SCVSD retained a
consultant and engaged in consultations with CDFW. SCVSD released a Notice of Preparation (NOP) in
August 2016. In response to the NOP, CDFW wrote a letter indicating that they could not conclude that
the project would not result in take of UTS and recommended that SCVSD do additional studies and
consider applying for an Incidental Take Permit under the California Endangered Species Act prior to
implementing the project. Further, in summer 2018, CDFW requested additional review to analyze potential
impacts to groundwater and surface water levels because of the proposed reduction in discharge from the
Valencia WRP. At the time, a comprehensive model needed to evaluate surface water and groundwater
level impacts did not exist. Given that the SWRCB defers to CDFW in matters related to habitat when
considering petitions for reduction in discharges and the positions expressed by CDFW, SCVSD
determined that obtaining a 1211 petition from the SWRCB for a reduction in discharge would be very
difficult.

By resolution dated February 2019 SCVSD stated it had no current intent to proceed with an EIR related
to the support of additional recycled water development by reducing existing discharge to the Santa Clara
River. The decision by SCVSD to remove the recycled water component and approve the modified chloride
compliance project had been challenged in separate lawsuits filed in Los Angeles Superior Court from
2017-2019. The cases have recently been resolved in favor of SCVSD, who is proceeding with its chloride
compliance project.

SCV Water would undertake thorough and careful evaluation of effects on the Santa Clara River and would
consult with California Department of Fish and Wildlife (CDFW) before proposing any project to reduce
existing discharges and supply additional recycled water within the SCV service area.

3.7.6 Other Potential Sources of Recycled Water

Qilfield produced water is a by-product of oil production generated when oil is extracted from the oll
reservoir. It is generally of poor quality and unsuitable for potable, industrial, or irrigation use without
treatment. Because of the poor water quality, reinjection has often been the most cost-effective disposal
option. Treatment processes can produce potable quality water; yet, because of the poor initial water
quality and the organic constituents, it is often more appropriate for treated oilfield produced water to be
used for irrigation or industrial purposes to offset potable water demand. The economics of oil production
are market-driven and are different from those of drinking water supplies. As oil prices rise or drop, oilfield
production is increased or decreased as dictated by economics. Also, oilfields are eventually depleted of
supply and abandoned. Therefore, while oilfield produced water should be considered as long-term, it is
not a completely firm supply and is not permanent.

Berry Petroleum has expressed interest in the past in treating oilfield produced water from the Placerita
Qilfield for sale to SCV Water for non-potable uses. Studies of the potential reuse of treated oilfield
produced water from the Placerita Oilfield have indicated that approximately 44,000 barrels per day
(1.8 MGD or 2,016 AFY) of treated oilfield produced water may be available. Pilot studies performed at the
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Placerita Oilfield have indicated that, even with reverse osmosis (RO) treatment, some organic compounds
such as naphthalene, 2-butanone and ethylbenzene can be detected in the RO effluent. For irrigation
reuse, the produced water would need to be cooled and treated to remove hardness, silica, total dissolved
solids (TDS), boron, ammonia, and total organic carbon (TOC).

Due to water reliability and water quality issues, the use of oilfield produced water for a source of recycled
water was not considered in the 2016 Salt and Nutrient Management Plan (SNMP) or in the RWMP Update
and was not included as a supply opportunity in the 2020 UWMP.

3.7.7 Recycled Water Supply and Demand

Recycled water has the potential to play a critical role in meeting a portion of future water demands in the
Valley, as the population grows. SCV Water is in various stages of planning and constructing its Phase 2
projects. SCV Water has included Phase 2 projects in its capital program. Phase 2B and 2D are currently
under construction Further, Phase 2C is currently under design. Additionally, Five Point's Westside
development projects are proceeding with construction of the Mission Village project currently underway.
A summary of demands anticipated from these activities are shown in Table 3-10.

TABLE 3-10
EXISTING AND PROJECTED RECYCLED WATER DEMAND

Timeframe for

Coming Source of Location of Use/Water
Phase/Project Demand (AFY) Online Recycled Water Service Area
Phase 1 450 Existing Valencia WRP VWD
Phase 2A 560 2029 Valencia WRP NCWD, VWD
Phase 2B 300 2021-2023 Vista Canyon WRP SCWD
Phase 2C 759 2021-2023 Valencia WRP NCWD, VWD
_ 600
CP:hase (Za? Golf 2023 Valencia WRP Valencia Golf Course
ourse
Phase 2D 221 2021-2023 Valencia WRP VWD
5,174-6,505
Five Point® 2021-2043 Newhall Ranch/ Newhall Ranch/Five Point
Valencia WRP
Total 8,064-9,395 2050 As shown above As shown above
Notes:

(@) Raw water conversion to recycled water (not an existing potable offset).

(b) Range reflects estimated demand using MEWLO and observed over watering of 25.6% in recently developed irrigation
systems.

(c) Assumes 3.77% demand increase due to climate change.

As previously discussed, aside from the existing 450 AFY of recycled water supply, planned recycled water
supplies from the Valencia, Newhall Ranch, and Vista Canyon WRPs would come from the New Drop
Program. Importantly, as indicated above, water from these New Drop Program sources would not be
required to maintain environmental discharges to the Santa Clara River. As a result, it would be available
to meet a considerable portion of the total projected long-term recycled water demands.

Total projected recycled water use projections through 2050 are summarized in Table 3-11. As annual
demands discussed above exceed supplies, recycled water usage is based on available supplies. In later
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years, itis projected that seasonal storage may be needed to store recycled water during the winter months
to help meet peak summer demands. Additionally, potable make-up water will be needed to help meet
summer peaking demands in the non-potable irrigation system.

TABLE 3-11
PROJECTED RECYCLED WATER USE

2025 2030 2035 2040 2045 2050
Existing Recycled Water Use 450 450 450 450 450 450
New Recycled Water Use 1,849 3,696 5,091 6,498 7,499 8,511
Total Projected Recycled Water Use® 2,299 4,146 5,541 6,948 7,949 8,961
Total Potk:antlal Recycled Water 4.559 6,514 8441 9,101 9,469 9.749
Demand®

Notes:

(a) Total projected water use is equal to total projected recycled water supply as total potential recycled water demand exceeds
total projected supply.
(b) Difference in recycled water supply and total potential recycled water demand will be made up by potable water supplies, i.e.,

make-up water.

In accordance with the UWMP Act, the 2020 UWMP describes and quantifies the potential uses of recycled
water in the Valley based on the substantial wastewater flows and recycled water generated by the local
WRPs. However, as noted above, if recycled water supplies from the local WRPs are not available in the
amounts identified in Table 3-11 to meet potential uses because of regulatory or other constraints, other
sources of supply available to SCV Water as provided in the 2020 UWMP would be utilized to meet non-
potable demands until such time as recycled water supplies may become available.

3.7.8 Recycled Water Demand

Currently, an average of 450 AFY of recycled water is served to landscape irrigation customers, including
The Oaks Club golf course (formerly known as the Tournament Players Club Golf Course). Potential
recycled water users have been identified through several sources including:

1993 Recycled Water Master Plan

Water consumption records for SCV Water and LACWWD 36

Land use maps

General Plans and Specific Plans for the City of Santa Clarita and County of Los Angeles
Discussions with City, County, SCV Water, LACWWD 36 and land developer staff
On-site surveys of the SCV Water service area

2002 Recycled Water Master Plan

2016 Recycled Water Master Plan Update (in development)

To be considered as a potential recycled water user, the user must be located within SCV Water's service
area and have a potential non-potable water demand of at least 50,000 gallons per day. At this time no
specific or Valley-wide ordinance(s) or other enactments are proposed that would require the installation
of dual distribution systems for recycled water, or that would require the use of recycled water for
recirculating uses. A total existing demand of approximately 12,000 AFY (based on current non-potable
uses from irrigation meters) and a future demand of 8,511 AFY (based on planned developments), totaling
approximately 21,000 AFY. The majority of recycled water uses are projected to be landscape irrigation.
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As noted above, Phase 1 of the RWMP has been constructed and begins with a 4,000-gpm pump station
at the Valencia WRP that connects to a 1.5 MG reservoir in the Westridge area with 15,600 linear feet of
24- and 20-inch pipeline. It serves landscape customers along The Old Road and The Oaks Club at
Valencia.

Four projects planned to expand recycled water use within Santa Clarita Valley, which are collectively
known as Phase 2.

Phase 2A, 2C and 2D would use recycled water from the Valencia WRP and Phase 2B would use recycled
water produced at the Vista Canyon WRP, which will treat flows from the planned Vista Canyon
Development. Phase 2A would serve Central Park and customers along the path from the Valencia WRP
to the park. Phase 2B would serve the proposed Vista Canyon Development and nearby irrigation
customers. Phase 2C would serve Valencia Country Club, Vista Valencia Golf Course, College of the
Canyons, California Institute of the Arts, Hart High School, and Newhall Elementary School. Phase 2D
would serve West Ranch High School, Ranch Pico Junior High School, Oak Hills Elementary School, and
customers along the way.

Anticipated annual demands and completion dates for Phase 2 components are listed below:

Phase 2A: 560 AFY in 2029

Phases 2B, 2C, 2D: 1880 AFY between 2021 and 2023 (1,200 AFY would consist of raw water
conversion to non-potable at the Valencia golf course by 2023). Phase 2D and 2B are under
construction.

In addition, the FivePoint project is anticipated to result in 5,174 AFY of demand between 2021 and 2043.
These Phase 2 and FivePoint anticipated demands take into account demand adjustment factors over the
planning period.

Future recycled water use expansion beyond Phase 2 was explored as part of the RWMP Update and
could potentially include extensions of the Phase 2 alignments to utilize any additional available recycled
water resulting from a decrease in discharges from the Valencia WRP. However, as discussed above there
are no current plans to pursue reduction of discharges from the Valencia WRP to the Santa Clara River.
Current plans call for reliance on the SCV Water's New Drop Program. Consistent with the New Drop
Program there is currently no plan to use recycled water from the Saugus WRP since the majority of the
effluent is committed to meeting discharge requirements in the Santa Clara River.

The RWMP Update also included a high-level assessment of opportunities for potable reuse within the
Santa Clarita Valley via groundwater recharge, surface water augmentation and direct potable reuse and
the development of seasonal storage (Woodard and Curran 2021). In general, due to the seasonal
variability of recycled water demand, SCV Water has an excess of recycled water supply during the winter
months. Excess recycled water flows are currently discharged to the Santa Clara River. These excess
flows could be better utilized by constructing seasonal storage facilities which can store recycled water
during winter months when the demands are low and feed the system with the stored supply in the summer
months when demands exceed the operational supply. These opportunities would be evaluated further in
future UWMP updates.

e Groundwater recharge (“indirect potable reuse”) via surface spreading at an off-stream

location near the Santa Clara River could provide for recharge of excess available recycled water
in the winter and off-peak irrigation months. A more detailed feasibility study would be required to
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confirm the volume of recycled water that could be recharged and recovered based on current
regulations, source water quality, operational and cost considerations.

e Surface Water augmentation at Castaic Lake would require full advanced treatment of the
recycled water from SCVSD, brine disposal and significant conveyance requirements at a very high
cost. It is also unknown at this time whether a surface water augmentation project would be able to
meet applicable regulatory criteria and how much water could be augmented.

e Direct potable reuse (DPR), though not currently permitted in California, would involve the
purposeful introduction of highly purified recycled water into a drinking water supply, immediately
upstream of a drinking Water treatment plant or directly into the potable water supply distribution
system downstream of a water treatment plant. A DPR concept could potentially utilize recycled
water not already allocated or planned for non-potable reuse or determined necessary for instream
use and would require full advanced treatment of the recycled water from SCVSD, brine disposal
and only minimal conveyance requirements. SCV Water intends to track direct potable reuse
developments in California and revisit the feasibility of DPR in the future.

3.7.9 Recycled Water Comparison

The 2015 UWMP projected a total recycled water demand of 1,015 AFY by the year 2020. Actual data
shows 468 AF was served in 2020 which reflects the existing golf course and landscape demands. 2020
demand is lower than originally predicted because the recycled water distribution system expansion did
not occur as anticipated. Table 3-12 provides a comparison of the projected versus the actual 2020
demand. Based on current estimates, recycled water demand over the next five years is anticipated to
increase 10-fold as shown in Table 3-12.

TABLE 3-12
RECYCLED WATER USES — PROJECTION COMPARED WITH ACTUAL USE (AFY)

User Type 2015 Projection for 2020 2020 Actual Use
Landscape 622 99
Golf Course Landscape 393 375
Total 1,015 468

3.7.10 Methods to Encourage Recycled Water Use

Currently, to the extent feasible SCV Water is offering recycled water as available at a lower rate to
encourage the use of recycled water and to help offset some of the conversion costs. SCV Water is
considering pricing options to encourage participation in the recycled water program. In addition to pricing
incentives SCV Water is committed to a Valley-wide messaging regarding recycled water benefits and
costs. At its March 2, 2021, Board Meeting, SCV Water authorized the General Manager to implement a
Purple PREP (Planning Readiness and Effectuating Program) Pilot to facilitate conversion of the Phase
2B and 2D customer irrigation systems to recycled water. Under the program customers can choose either
direct installation of required retrofit materials or receive a financial incentive up to the actual cost of the
retrofit. Other incentives may include financial assistance to offset the costs to convert (or retrofit) potable
water systems or the development of a Valley-wide recycled water ordinance, which would require the use
of recycled water if available, rather than relying solely on pricing incentives and voluntary connections.
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It is important to note that SCV Water's New Drop Program is a critical component for optimizing recycled
water use across the service area. As described above, this program allows SCV Water to develop
additional recycled water supplies from wastewater flows generated from new residential and commercial
development, without increasing the diversion of recycled water flows discharged to the Santa Clara River.

3.7.11 Optimization Plan for Recycled Water

Currently, the amount of recycled water available from the WRPs is not adequate to meet the total
demands of the completed recycled water system, which relates to both infrastructure and regulatory
factors. Notably, however, as potable water demands increase in the Valley over time, wastewater flows
will increase and the amount of recycled water production to meet future system demands would also
increase. Therefore, SCV Water anticipates that construction of the recycled water system will be phased
to utilize the increases in WRP production. A detailed discussion of the recommended phasing plan was
provided in the RWMP Update.

Phasing implementation of the recycled water system is recommended for the following reasons:

e A number of the potential recycled water users are future users that do not yet need recycled water.

® The current amount of recycled water available from the local WRPs is not yet adequate to meet
the total demands of all the existing and planned future identified recycled water users.

e (Capital funding requirements would be spread over the current planning period through 2050.

The implementation phases are prioritized based on the status of the potential recycled water users
(existing or future), the anticipated construction schedule of future users and the proximity of the users to
the non-potable water source (e.g., Valencia WRP, Vista Canyon WRP and Newhall Ranch WRP).

Phase 2A, 2B, 2C and 2D are planned for construction over the next 10 years and would increase recycled
water deliveries by approximately 2,440 AFY. These projects are being prioritized to take advantage of
available funding for recycled water projects under Proposition 1 and to align with the construction
schedule for the Vista Canyon Development.

The Newhall Ranch/Five Point project represents the next major increase in recycled water use and is
anticipated to be constructed over the next 20 to 25 Years. These facilities will be paid for by the developer.

As these uses come are on-line, recycled water demand may exceed supplies particularly during the
summer months, thus the distribution to future users would be based on the following considerations:

Service area boundaries,

Ease or willingness of customers to connect to recycled water,

Capital and operational costs,

Funding availability,

Community impacts and development requirements,

Supply reliability and system flexibility considerations, and

Avalilability of recycled water supplies due to regulatory or other legal constraints.

3.7.12 Additional Considerations Relating to the Use of Recycled Water

Additional information relating to recycled water concerning the SCVSD Chloride Compliance Plan, and
the groundwater basin’s Salt and Nutrient Management Plan are in the 2020 UWMP.
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3.7.13 Capital Outlay Program

Financing the delivery of water supplies for SCV Water’s customers, including this project, are set forth in
SCV Water’s Biennial Budget for FY 2021/22 and FY 2022/23. The link to these documents is on Page
6-6 of this Water Supply Assessment. Water operations and new projects are paid from various funds as
described below:

¢ General Fund — Fund used to account for and report all financial resources not accounted for and
reported in another fund

o Capital Project Fund — Capital projects that are financed

e State Water Contract Fund — Funds received from ad valorem property taxes for payment of DWR
fixed and variable costs

¢ Facility Capacity/Connection Fees — Funds that are collected from development or developers

The Biennial Budget describes anticipated revenues from various sources such as water sales, taxes, and
fees along with anticipated expenditures associated with these funds including those to pay for existing
and new sources of water supply.

Further, the budget contains a Capital improvement section (pg. 131) that identifies near term capital
expenditures and their funding sources. SCV Water plans to invest $84 million in FY 21/22 and $86 million
in FY 22/23. (pg. 133). These include projects described in this section such as installation of treatment
facilities for Perchlorate and PFAS impacted wells, construction of new Saugus Formation wells, and
construction of recycled water facilities.

The capital budget also contains expenditures for planning efforts for new projects such as additional
extraction capacity from new banking programs and Sites Reservoir planning costs. A summary of
expenditures and revenues are shown on the Tables on page 136 and 137 of the budget, with individual
project summaries on the following pages. Some of the future water projects will be the subject of future
budgets to be adopted by the SCV Waters Board of Directors.
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Section 4: Supply Reliability Planning and Accounting for
Uncertainties Associated with Groundwater Contamination and
other Factors

Planning for water supplies in California inherently involves the management of risks and uncertainties.
Changes in public policy, regulatory requirements, and advancement of scientific knowledge can all affect
future water supplies. This section addresses some of these risks and uncertainties that SCV Water is
managing. Specifically, this section addresses risk and uncertainties associated with water quality,
specifically restoration of existing wells and proposed wells given ongoing groundwater contamination,
how climate change may impact various sources of supplies and demand for water, and how ongoing
development of new water use efficiency may impact water supplies and demands. Finally, this section
discusses how analysis undertaken by SCV Water in its Water Supply Reliability Plan Report, supplements
the analysis performed in the 2020 UWMP and demonstrates how SCV Water can manage risk should the
path to implementing certain future water supplies are blocked.

A key factor to meeting future demands is restoring existing groundwater supplies that are currently
contaminated with Perchlorate, PFAS, and VOCs. This section provides a detailed discussion based
primarily on Section 6 of the 2020 UWMP, regarding water quality and steps necessary to recover these
supplies as well as access additional groundwater supplies from the Saugus Formation. The discussion in
this report, however, contains certain updates regarding the schedules relating to recovery of existing well
capacity impacted by contaminates.

Further, anticipated climate change is projected to impact nearly all of SCV Water's water supplies. While
Sections 1.7 of the 2020 UWMP provides a summary of potential effects of climate change on California
and the Santa Clarita Valley, this WSA provides additional discussions on how climate change information,
based largely on State provided information, was incorporated into the water demands and water supplies
analyzed in the 2020 UWMP and this WSA. This information was incorporated into SCV Water's 2021
Water Supply Reliability Plan Update that analyzed not only the proposed UWMP water resource mix, but
alternative scenarios to achieve water supply reliability.

Additionally, the State is in the process of implementing two policy bills enacted by the California
Legislature, Assembly Bill 1668 (AB1668, Friedman) and Senate Bill 606 (SB606, Hertzberg) that will
provide new water efficiency standards that will eventually lead to enforceable urban water use objectives.
Although these standards have not yet been adopted, implications to recycled water availability and urban
water demand are discussed below.

4.1 Water Quality

The quality of any natural water is dynamic in nature. This is true for both the imported and local
groundwater of the Basin. During periods of intense rainfall or snowmelt, routes of surface water movement
may change resulting in variable quantities of constituents being mobilized. The quality of water changes
over the course of a year. These same basic principles apply to groundwater. Depending on water depth,
groundwater will pass through different layers of rock and sediment and potentially dissolve different
materials from those strata, change concentrations due to oxidation or reduction reactions or precipitate
constituents due to oversaturation. Water depth is a function of recharge from local rainfall and from
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adjacent basins due to subsurface inflow and withdrawal from groundwater pumping. Water quality is not
a static feature of surface water and groundwater, and these dynamic variables must be recognized.

Water quality regulations also change. This is the result of the discovery of new contaminants, updated
understanding of the health effects of previously known as well as new contaminants, development of new
analytical technology and the introduction of new treatment technology. Most water suppliers in California
are subject to drinking water standards set by the United States Environmental Protection Agency
(USEPA) and the SWRCB DDW, formerly the DPH. Additionally, each year prior to July 1%, a Consumer
Confidence Report or Water Quality Report (WQR) is made available to all Valley residents who receive
water from SCV Water. That report includes detailed information about the results of quality testing of the
groundwater and treated SWP Water supplied during the preceding year (2020 WQR). Water quality is
also addressed in the annual Santa Clarita Valley Water Report, which describes the current water supply
conditions in the Valley and provides information about the water requirements and water supplies of the
Santa Clarita Valley.

The quality of water received by individual customers will vary depending on whether they receive imported
water, groundwater, or a blend. Some will receive only imported water at all times, while others will receive
only groundwater. Others may receive water from one well at one time, water from another well at a
different time, different blends of well and imported water at other times, and only imported water at yet
other times. These times may vary over the course of a day, a week, or a year.

This section provides a general description of the water quality of the supplies within the Valley, aquifer
protection and a discussion of potential water quality impacts on the reliability of these supplies.

4.2 Water Quality Constituents of Interest

SCV Water is committed to providing its customers with high quality water that meets all federal and state
primary drinking water standards. Some contaminants are naturally occurring minerals and radioactive
material. In some cases, the presence of animals or human activity can contribute to the constituents in
the source waters. The following sections address constituents reported in the 2020 WQR and the 2019
Santa Clarita Valley Water Report (July 2020) that may impact water quality.

4.2.1 Perchlorate

Perchlorate, a chemical used in making rocket and ammunitions propellants as well as flares and fireworks,
has been a water quality concern in the Santa Clarita Valley since 1997 when it was originally detected in
four wells operated by SCV Water in the eastern part of the Saugus Formation, near the former Whittaker-
Bermite facility. In late 2002, the contaminant was detected in a fifth well, this one located in the Alluvial
Aquifer (Stadium Well) but also located near the former Whittaker-Bermite site, and which was immediately
taken out of service. Of those wells, two (Well 157 and Stadium Well) were sealed and replaced by new
wells (201 and Valley Center), and two others (Saugus 1 and 2) were returned to service with treatment
by 2011. Well N-11 was taken out of service and remains out of service.

Perchlorate was detected again in early 2005 in a second Alluvial well (Well Q2) near the former Whittaker-
Bermite site, and in 2006 in very low concentrations (below the detection limit for reporting) in a fifth Saugus
well (Well N13) near one of the originally impacted wells.

In response to the detection of perchlorate at alluvial Well Q2, it was removed from active service, and the
preparation of an analysis and report assessing the impact of, and response to, the perchlorate
contamination of that well was commissioned. A capture zone analysis utilizing the numerical groundwater
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flow model was conducted to assess the potential risk of perchlorate migration to Well Q2 and other nearby
alluvial wells. This analysis determined that there was a low risk of perchlorate migration to Well Q2. The
response for Well Q2 was to obtain permitting for installation of wellhead treatment, followed by the
installation of treatment facilities, and returning the well to water supply service in October 2005. After
nearly two years of operation with wellhead treatment, including regular monitoring specified by the DPH,
all of which resulted in no detection of perchlorate in Well Q2, it was requested that DPH allow treatment
to be discontinued. DPH approved that request in August 2007, and treatment was subsequently
discontinued. In 2019, perchlorate was detected again in Well Q2. In response, a treatment system for
Well Q2 was completed in early 2021, and the well is expected to be back online by summer 2022.
Additional details on DDW permitting and associated operational timeline for Well 201 are provided in
Section 4.7.2.

Well N-13 has remained in service with regular sampling per DDW requirements. Perchlorate
concentrations in Well N13 (and Well N12) are currently below the detection limit for reporting (DLR). In
2007, the DPH (currently the DDW) established a maximum contaminant level (MCL) for perchlorate of
6 micrograms per liter (ug/L). However, in 2021 DDW lowered the MCL for perchlorate to 2 ug/L and
subsequently is in the process of lowering the MCL to 1 ug/L by 2024. Additional details on DDW permitting
and associated operational timeline for Well 205 are provided in Section 4.7.2. It is currently assumed that,
if required due to changes in future regulations, a centralized treatment system will be installed for Wells
N12 and N13 at the Well N12 location.

For Wells Saugus 1 and Saugus 2, DDW has imposed a requirement that perchlorate levels be below the
Detection Level for Reporting (DLR) of 2 pg/L. These wells are in active service utilizing approved
perchlorate treatment and will be treated for VOC's at the Saugus Perchlorate Treatment Facility by 2024.

In August 2010, perchlorate was detected in a sixth Saugus Formation well (Well 201) and was removed
from service. Confirmation sampling in the months that followed confirmed the detection of perchlorate at
concentrations that ranged from 5.7 to 12 ug/L. A perchlorate treatment system is currently installed for
Well V-201 and SCV Water recently determined it will also install treatment for VOCs at Well 201. SCV
Water is working with DDW to finalize a permit for operation of that treatment systems for both perchlorate
and VOCs. Based on the current schedule, the well may come back online by 2024.

Following the detection of perchlorate in Well 201 in 2010, pumping from a nearby Saugus Formation well
(Well 205) was minimized to reduce potential perchlorate migration. In April 2012, Well 205 was voluntarily
taken out of service entirely when perchlorate was detected in low concentrations below the DLR (<4.0
pg/L). As of the date of this report, planning and CEQA activities for Well 205 treatments are in progress.
This planning includes provisions for treatment of VOCs should testing determine those constituents are
present in concentration sufficient to warrant treatment. The completion of a treatment system for Well 205
is anticipated to occur by early 2024. To date, perchlorate has been detected in a total of nine wells, seven
located in the Saugus Formation and two in the Alluvium. Table 4-1 summarizes the current remediation
status of all wells where perchlorate has been detected.

Long-term efforts toward the remediation of perchlorate contamination since first detected in 1997 continue
to this day. The objective of the perchlorate restoration and containment plan has been to stop the
migration of the contaminant plume and restore lost well capacity through pump and treat methods and
replacement wells. The following discussion is provided to illustrate the work that has occurred over the
last 20 years to reactivate the impacted Saugus 1 and Saugus 2 groundwater supply wells, and that has
been expanded to include Wells 201 and 205. SCV Water's Saugus Perchlorate Treatment Facility has
been online since 2011, treating Wells Saugus 1 and Saugus 2.
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A second Perchlorate Treatment Facility came online in 2017 at Well 201. Until the facility is permitted,
treated Water from Well 201 is blended with other SCV Water sources to meet sulfate discharge standards
then discharged to the Santa Clara River, under a National Pollutant Discharge Elimination System
(NPDES) discharge permit, where it recharges the alluvial aquifer. In 2021 the facility was taken off-line
while maintenance was performed. The well and perchlorate treatment facility is anticipated to be placed
back into service once the availability of blend water is assessed for 2022, and discharges to the Santa
Clara River would then be resumed until DDW approval is acquired for both perchlorate and VOCs. The
well is anticipated to be returned to service by early 2024.

The groundwater model that was developed for use in analyzing the operating yield and sustainability of
groundwater in the Basin was also used to analyze the capture and control of perchlorate contamination
in the originally impacted Saugus wells. As part of the evaluation of the containment system’s
effectiveness, the Basin groundwater model was updated and recalibrated using actual pumping data (see
LSCE & GSI, 2009). The updated model was also utilized in 2014 and 2015 to evaluate restoration and
containment options and select the preferred approach to contain the migration of perchlorate
downgradient of the Whittaker-Bermite site and restore Wells 201 and 205 to service (GSI and LSCE,
2014).

In addition to the offsite containment and restoration activities, significant work has continued at the
Whittaker-Bermite facility to advance a Saugus Aquifer Containment and Extraction Program. To date the
following efforts have been made. A Work Plan, Saugus Aquifer Pilot Remediation Well Network, OU7 was
approved on December 31, 2008; and subsequently, implementation of the Work Plan started. A multi-
layer groundwater flow model was developed to simulate various groundwater pumping scenarios for
capture of impacted groundwater in the Saugus Aquifer beneath the site and the surrounding areas. The
optimum number and locations of extraction wells were determined based on the modeling scenarios, and
the extraction wells and performance monitoring wells were installed.

Construction of the Saugus Aquifer Treatment Plant (SATP) was completed and operation of the pump
and treatment system started in August 2017. The SATP includes liquid granular activated carbon (LGAC)
for removal of VOCs and a fluidized bed reactor (FBR) for biological treatment of perchlorate in extracted
groundwater. The treated water is discharged to the Santa Clara River, in full compliance with provisions
of the NPDES permit issued by the Los Angeles RWQCB. Treated water discharged to river percolates
through the riverbed and recharges the alluvial aquifer beneath the riverbed.

Approximately 446,741,200 gallons of water have been treated and discharged since start-up.

TABLE 4-1
STATUS OF IMPACTED WELLS

Year Perchlorate Groundwater
Detected Well Aquifer Status
DPH (now DDW) approved well return to service in
1997 Saugus 1 Saugus January 2011; well in active service utilizing

approved perchlorate treatment.
DPH (now DDW) approved wells return to service in
1997 Saugus 2 Saugus January 2011; well in active service utilizing
approved perchlorate treatment.

1997 Well 157 Saugus Sealed and capacity replaced by new well.
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Year Perchlorate Groundwater

Detected Well Aquifer Status
1997 Well N11 Saugus Out of service.
2002 Stadium Well Alluvium Sealed and capacity replaced by new well.

Due to perchlorate detection again in 2019, a
treatment system was completed in early 2021 and

2005 Well Q2 Alluvium the well is expected to be back online by summer
2021.
2006 Well N13 Saugus Regular DDW monitoring, concentrations currently

below DLR; well remains in service.

A perchlorate treatment system was installed in
2017 and treated water discharged to Santa Clara
2010 Well 201 Saugus River beginning in 2018. Design for VOC treatment
facility underway. The treated groundwater from the
well may be used for supply by the end of 2024.
Voluntarily out of service. Planning for treatment at
2012 Well 205 Saugus Well 205 in progress with estimated well restoration
by 2024.
Due to perchlorate detection in 2022, the existing
PFAS treatment facility will require an amendment to
2022 N-Well Alluvium the Operation Permit. No physical changes to the
treatment facility will be required; well remains in
service.

Sauqus 1 and Saugus 2

In 2002 SCV Water and the U.S. Army Corps of Engineers (ACOE) signed a cost-sharing agreement for
a feasibility study of the area. Under federal and state law, the owners of the Whittaker-Bermite property
have the responsibility for the groundwater cleanup. SCV Water and the Department of Toxic Substances
Control (DTSC) signed an oversight agreement in 2003 (amended in 2012) regarding studies of treatment
technologies for removing perchlorate from water supplies, and also worked with DDW to obtain the
necessary permits for these treatment processes. Treatment method pilot studies were conducted during
2003, and in 2004 SCV Water and the purveyors selected ion exchange as the preferred treatment method
for removing perchlorate.

Although that agreement expired in January 2005 the parties, under DTSC oversight, jointly developed a
plan to “pump and treat” contaminated water from two of the purveyors’ impacted wells to stop migration
of the contaminant plume and to partially restore the municipal well capacity that had been impacted by
perchlorate. The containment plan specified that wells Saugus 1 and Saugus 2 operate at an initial
continuous pumping rate of 1,100 gpm (1,772 AFY) at each well, for a combined total of 2,200 gpm (3,544
AFY) from the two wells. The annual pumping volume of 1,772 AFY per well assumes that pumping will
occur continuously, except for occasional maintenance purposes.

A final settlement to fund, remediate and treat the contaminated water was completed and executed by
the parties in April 2007. Construction of the treatment facility and pipelines began in November 2007 and
treatment of the water began in 2010. Water from Wells Saugus 1 and Saugus 2 was initially treated and
discharged into the Santa Clara River. DDW issued an amendment to the Operating Permit in December
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2010, and the wells were placed back in water supply service in January 2011. Since then, SCV Water
has included this water as part of its supply and has been delivering this water to purveyors.

Wells 201 and 205

While a recommendation plan was submitted to restore Well 201 to service that utilized funding from the
Whittaker Corporation and its insurer for installing wellhead treatment for contaminated water from Well
201, it has subsequently been determined that treatment for VOCs at well 201 is necessary. SCV Water
has initiated design of this additional treatment at Well 201 as well as initiating design for perchlorate
treatment and VOC treatment at Well 205. During the time Wells 201 and 205 have been removed from
service, the temporary loss of capacity was made up for from the remaining, non-impacted Saugus
production facilities and imported water supplies. Restoration of Well 201, operation of Well 205, and new
Saugus well construction to replace lost capacity and to expand production capacity from the Saugus
Formation are planned to achieve target Saugus Formation capacity through single and multiple dry years
as discussed in Section 3.3.

Returning the impacted Saugus well (Well 201) to municipal water supply service after installing treatment
requires DDW approval before the water can be considered potable and safe for delivery to customers.
The permit requirements are contained in Process Memo 97-005 for direct domestic use of impaired water
sources.

Before issuing a permit to a water utility for use of an impaired source as part of the utility’s overall water
supply permit, DDW requires that studies and engineering work be performed to demonstrate that pumping
the well and treating the water will be protective of public health for users of the water. The Process Memo
97-005 requires that DDW review the water utility’s plan, establish appropriate permit conditions for the
wells and treatment system, and provide overall approval of returning the impacted wells to service for
potable use.

The Process Memo 97-005 requires, among other things, the completion of a source water assessment
for the impacted well intended to be returned to service. The purpose of the assessment is to determine
the extent to which the aquifer is vulnerable to continued migration of perchlorate and other contaminants
of interest from the Whittaker-Bermite site. The assessment was completed and initially submitted to DDW
for approval in 2015. The assessment includes the following:

Delineation of the groundwater capture zone caused by operating the impacted wells.
Identification of contaminants found in the groundwater at or near the impacted wells.
Identification of chemicals or contaminants used or generated at the Whittaker-Bermite facility.
Determination of the vulnerability of pumping the impacted wells to these contaminant sources.

A perchlorate treatment system is currently installed for Well 201 and planning for VOC treatment has
been initiated. The well is expected to be back online for domestic use by early 2024. Well 205 is also
subjected to Process Memo 97-005 and planning for treatment at Well 205 is in progress with an
estimated well restoration date by 2024, as shown in Table 4-1. Additional details on DDW permitting
and associated operational timeline for Wells 201 and 205 are provided in Section 4.7.

Ultimately, restoration plans and the DDW requirements are intended to ensure that the water introduced
to the potable water distribution system has no detectable concentration

of perchlorate and all water currently discharged from the potable water distribution system complies with
all applicable drinking water standards.
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4.2.2 Per- and Polyfluoroalkyl Substances (PFAS)

Per- and polyfluoroalkyl substances (PFAS) are a group of man-made chemicals that have been utilized
in a wide array of industrial processes, including among others, production of stain- and water-resistant
fabrics, cookware, food packaging, and fire-fighting foams. Among the nearly 5,000 types of PFAS, the
two long-chained PFAS, perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid (PFOA) have been
produced in the largest amounts. While the use of PFAS has been reduced since the early 2000s, PFOS
and PFOA are persistent in the environment and resistant to typical environmental degradation processes
which has led to their accumulation and widespread contamination of natural resources, including
groundwater supplies.

Recently, the United States Environmental Protection Agency (USEPA) implemented a new lifetime health
advisory level of 70 parts per trillion (or 70 nanogram per liter [ng/L]) for the combined concentrations of
PFOA and PFOS in drinking water. In August 2019, DDW set a notification level (NL) of 5.1 and 6.5 ng/L
for PFOA and PFOS, respectively. Subsequently, in February 2020, the DDW set a response level (RL) of
10 ng/L for PFOA and 40 ng/L for PFOS, based on a running annual average (RAA). RL is the
concentration at which DDW recommends that a well is taken out of service, pending treatment. If a
chemical concentration is greater than its NL (but below the RL) in drinking water that is provided to
consumers, DDW recommends that the utility inform its customers and consumers about the presence of
the chemical, and about health concerns associated with exposure to it. Potential regulatory limits for
several short chain PFAS compounds are currently undecided.

On February 22, 2021, USEPA published a notice in the federal register that the agency is in the process
of developing a MCL for PFAS under the federal Safe Drinking Water Act. At this time, it is unclear whether
the federal MCL will match the health advisory level of 70 parts per trillion, or if it will be a lower level,
similar to the RL adopted DDW. SCV will monitor EPA’s regulatory decisions and comply with all applicable
requirements. Groundwater delivered by SCV to ratepayers will need to be treated to ensure it meets Safe
Drinking Water Act standards, if the groundwater contains PFAS at levels that exceed the MCL

In accordance with an Order issued by DDW in March 2019, SCV Water was required to sample 15 wells
for four consecutive quarters for PFAS. Initial quarterly samples were collected in May 2019 and one well
(Valley Center), exceeded the EPA RL of 70 ng/L for combined levels of PFOA and PFOS and the well
was immediately taken out of service. In addition, 10 of the initial 15 wells sampled exceeded one or both
NLs for PFOS and PFOA. Public notification was provided to the SCV Water Board of Directors, the Santa
Clarita City Council and Los Angeles County Board of Supervisors. At this time, SCV Water decided to
voluntarily sample all wells quarterly for PFAS. PFOA and/or PFOS levels higher than NLs and RLs were
observed in over 60% of the wells. Subsequent public notifications were provided to SCV Water customers,
and one well that was found to exceed the RL was immediately taken out of service. In response to the
revised RL from February 2020, SCV Water proactively shutdown numerous wells that were anticipated to
exceed the RAA for either PFOA or PFOS.

The preparation of a Groundwater Treatment Implementation Plan was initiated in 2020 with the purpose
of evaluating the feasibility and costs of PFAS and perchlorate treatment options (Kennedy Jenks 2021).
A total of 28 existing SCV Water wells were identified to be impacted by PFAS, being wells showing
representative values of PFOA and PFOS above 80% of the DDW RLs. Based on preliminary results of
the alternatives analysis, ion exchange was identified as the preferred treatment option. According to the
plan, out of the 28 wells requiring treatment, five wells would have wellhead treatment system and
groundwater from the remaining wells would be treated at eight centralized treatment locations. To date,
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one centralized treatment system was completed for the three N-wells (N, N7 and N8). Restoration of the
remaining wells is estimated to occur between 2022 and 2030 as described further in Section 3 and the
Santa Clarita Valley Water Agency, Groundwater Treatment Implementation Plan Technical Memorandum
(Kennedy Jenks 2021).

4.2.3 Metals and Salts

Metals and salts are tested in wells at least every three years and in Castaic Lake water every month.
Concentrations of arsenic at levels less than the drinking water standard of 0.01 milligrams per liter that
occur naturally from geologic materials are found in Castaic Lake and in a few wells. Inorganic compounds
such as salts and metals can be naturally occurring or result from urban storm water runoff, industrial or
domestic wastewater discharges, oil and gas production, mining, or farming. Arsenic levels in the Santa
Clarita Valley have regularly been below the MCL (10 ug/L) and oftentimes below the DLR (2 ug/L), as
was the case during 2019 monitoring (LSCE, 2020).

Nitrate in drinking water at concentrations above 45 mg/L is a health risk for infants less than six months
of age due to the possibility of methemoglobinemia. Nitrate levels may rise quickly for short periods of time
because of rainfall or agricultural activity. Principal sources of nitrogen to a watershed typically include
discharges from water reclamation plants, septic systems, and recharge from agricultural activities.
Nitrates are tested at least annually, and the drinking water meets federal and state MCL standards (2020
WQR).

A TMDL for chloride in the Upper Santa Clara River (Reaches 5 and 6) was adopted by the Los Angeles
RWQCB and became effective on May 5, 2005. The Basin Plan Amendment for the chloride TMDL in the
Upper Santa Clara River was unanimously adopted by the Los Angeles RWQCB on December 11, 2008.
The TMDL identifies the Valencia and Saugus WRPs as the largest sources of chloride to the Upper Santa
Clara River and established waste load allocations of 100 mg/L for the Saugus and Valencia WRPs. In
2014, the Los Angeles RWQCB adopted the most recent version of the USCR Chloride TMDL, Resolution
R4-2014-010, which incorporated special study findings and assigned waste load allocations of less than
150 mg/L as a 3-month rolling average at the Saugus, and less than 100 mg/L as a 3-month rolling average
for the calculated “combined effluents” of the Saugus and Valencia WRPs.

In response to the adopted chloride TMDL, the SCVSD developed a chloride compliance plan that includes
source control, construction of UV disinfection facilities at the Saugus and Valencia WRPs, and
construction of the AWTF at the Valencia WRP. The AWTF will help meet the chloride TMDL and is
anticipated to be completed by 2022.

4.2.4 Disinfection By-Products

SCV Water uses ozone and chloramines to disinfect its water supply. Disinfection By-Products (DBPSs),
which include Trihalomethanes (THMs) and Haloacetic Acids (HAAS), are generated by the interaction
between naturally occurring organic matter and disinfectants such as chlorine and ozone. THMs and HAA5
are measured at several points throughout the distribution system. Each location is averaged once per
quarter and reported as a running annual average.
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Ozone is a very powerful disinfectant that not only kills organisms that no other disinfectant can, but also
destroys organic chemicals that cause unpleasant tastes and odors. However, ozone can also interact with
bromide, a naturally occurring salt, to produce bromate. Bromate is measured weekly in the surface water
treatment plant and compliance is based on a running annual average.

4.2.5 Total Trihalomethanes

Total Trihalomethanes (TTHMs) are byproducts created when chlorine is used as a means for disinfection.
The Stage 2 Disinfectants and Disinfection Byproducts Rule, implemented by EPA in 2005, requires water
systems to apply an MCL of 80 ug/L for TTHM at each compliance monitoring location (instead of as a
system-wide average as in previous rules). SCV Water implements a combination of chlorination (using
calcium hypochlorite) and chloramination across its system and maintains TTHM levels below the MCL,
as documented in the 2020 WOR.

4.2.6 Microbiological

Microbial contaminants, such as viruses and bacteria, can be naturally occurring or result from urban
stormwater runoff, sewage treatment plants, septic systems, agricultural livestock operations and wildlife.
Water is tested throughout the systems weekly for Total Coliform bacteria and testing for Escherichia coli
(E. coli) occurs when coliform testing is positive. No E. coli was detected in any drinking waters in 2019.
The MCL for total coliforms is 5 percent of all monthly tests showing positives for larger systems.
Bacteriological tests met federal and state requirements. Additional microbiological tests for the water-
borne parasites Cryptosporidium parvum and Giardia lamblia were performed on Castaic Lake water, and
none were detected.

4.2.7 Radiological Tests

Radioactive compounds can be found in both ground and surface waters and can be naturally occurring
or be the result of oil and gas production and mining activities. Testing is conducted for two types of
radioactivity: alpha and beta. If none is detected at concentrations above five picoCuries per liter no further
testing is required. If it is detected, the water must be checked for uranium and radium. Although naturally
occurring radioactivity can be detected, existing monitoring data indicate that alpha and beta levels are
below the federal and state MCL standards.

4.2.8 Organic Compounds

Organic chemical contaminants, including synthetic and volatile organic chemicals, are by- products of
industrial processes and petroleum production, and can also come from gas stations, urban storm water
runoff and septic systems. Organic compounds also include pesticides and herbicides, which may come
from a variety of sources such as agriculture, urban storm water runoff and residential uses. Water is tested
for two types of organic compounds, volatile organic compounds (VOCs) and non-volatile synthetic organic
compounds (SOCs). These organic compounds are synthetic chemicals produced from industrial and
agricultural uses. Castaic Lake water is checked annually for VOCs and SOCs.

Although VOCs tend to escape from surface water through volatilization (evaporation) into the air, once
dissolved in groundwater they are more persistent. Local wells are tested at least annually for VOCs and
periodically for SOCs. Saugus 1, Saugus 2 and 201 wells are tested up to weekly for VOCs. VOCs have
been measured in trace levels in some of the SCV Water wells. Trichloroethylene (TCE) represents the
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major VOC constituent detected in these wells. Tetrachloroethylene (PCE) has also been detected in a
few samples. However, the measured levels of these constituents in these wells are well below their
respective MCLs.

SCV Water's Water Supply Permit for Wells Saugus 1 and 2 sets an operational goal of no VOCs above
the DLR (0.5 ug/L) in its distribution system and SCV Water. Over the last 5 years, the operational goal
has been achieved in more than 95% of the samples collected. When there are detections, they are well
below the MCL and just slightly above the DLR. SCV Water performed a VOC source identification study
in July 2015 which concluded that the likely source was the Whittaker-Bermite site. SCV Water is currently
working with DTSC to develop additional monitoring requirements for both sites. Supplemental VOC
treatment of Saugus 1 and 2 wells is currently in design.

During startup of the Well 201 perchlorate treatment facility, TCE was detected slightly above the DLR.
Detections of TCE in Well 201 have ranged from a high of 1.3 ug/L to <DLR. Average detections are slightly
above the DLR at around 0.6 ug/L. SCV Water has determined it will supplement the perchlorate treatment
facility at Well 201 with a GAC based treatment facility. This additional treatment component is currently
under design. In order to bring Well 201 back into potable production, SCV Water will be subject to Process
Memo 97-005 requirements. SCV Water anticipates construction and permitting to be completed by 2024
Recognizing the potential for similar challenges at Well 205, initial design incorporates the potential need
for treatment of VOCs and the need to meet Process 97-005 requirements. Well 205 is anticipated to
become available in 2024

In order to address contamination at the Whittaker-Bermite site, a remedial action plan (RAP) and
associated CEQA document were approved by DTSC on December 2, 2014. The RAP presents an
evaluation of identified remedial alternatives for containment and cleanup of impacted groundwater at the
Whittaker-Bermite site. In accordance with the RAP, a Saugus Aquifer Treatment Plant was constructed
and began operation in August 2017. The treatment plant includes a fluidized bed reactor (FBR) system
which provides biological treatment of perchlorate and liquid granular activated carbon which is used to
remove VOCs in groundwater. Approximately 446,741,200 gallons of water have been treated since start-

up.
4.3 Imported Water Quality

SCV Water provides SWP and other imported water to the Valley. The source of SWP water is rain and
show of the Sierra Nevada, Cascade, and Coastal Mountain ranges. This water travels to the Delta through
a series of rivers and various SWP structures. From there it is pumped into a series of canals and
reservoirs, which provide water to urban and agricultural users throughout the San Francisco Bay Area
and central and southern California. The most southern reservoir on the West Branch of the SWP California
Aqueduct is Castaic Lake. SCV Water receives water from Castaic Lake and distributes it to its customers
following treatment.

SCV Water operates two water treatment plants, the Earl Schmidt Filtration Plant located near Castaic
Lake and the Rio Vista Water Treatment Plant located in Saugus. SCV Water produces water that meets
drinking water standards set by the U.S. EPA and DDW. SWP Water has different aesthetic characteristics
than groundwater, with lower dissolved mineral concentrations (total dissolved solids) of approximately
250 to 400 mg/L, and lower hardness (as calcium carbonate) of about 105 to 135 mg/L. Historically, the
chloride content of SWP Water varies widely from over 100 mg/L to below 40 mg/L, depending on Delta
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conditions. In addition, changes in SWP operations, as described below, can also result in water quality
variations.

Historically, the SWP delivered only surface water from the Sacramento-San Joaquin River Delta.
However, SCV Water along with other SWP contractors have integrated water supply programs also
include “water banking” programs where SWP Water is stored or exchanged during wet years and
withdrawn in dry years. Withdrawn water can either be delivered by exchange with SWP supplies allocated
to others, or by pumping it into the SWP system. During dry periods, a greater portion of water in the SWP
includes banked water supplies. The banked water has met all water quality standards established by
DWR under its pump-in policy for the SWP. Source water from SCV Water's Semitropic Bank can require
treatment for 123 TCP and arsenic prior to introduction into the Aqueduct depending on the mix of wells
used for recovery. To date Semitropic has successfully treated its source water through blending methods
and meets DWR pump-in policy. Supplies from SCV Water’'s Rosedale Bank have also met DWR pump-
in criteria. In general, pumped-in water serves to reduce the chloride concentration in SWP Water. The
SWP water chemistry may fluctuate and is influenced by its passage through the Delta, where large
amounts of organic material are present and where mixing with salt water from the San Francisco Bay,
which contributes bromide and chlorides, may occur. Chloride levels from the Delta elevate chloride locally
resulting in concern for local agriculture that grows chloride sensitive crops. Additionally, bromide and TOC
may react with disinfectants such as ozone, chlorine, or DBPs. All constituents met the federal and state
MCL levels as reported in the 2020 WQR.

4.4 Surface Water Quality

SCV Water does not deliver and treat water from the Santa Clara River as a source of supply; however,
this supply is a source of recharge to the underlying groundwater basin.

The Los Angeles RWQCB Basin Plan (Basin Plan, 1994) provides water quality objectives for surface
water in the USCR. These objectives were established to protect the various beneficial uses for that
particular water body or reach. The water bodies of the USCR Watershed, which include streams, natural
lakes, and reservoirs, span a wide variety of existing, potential and/or intermittent beneficial uses. The
following is a list of the beneficial uses identified in the USCR:

Municipal and Domestic Supply

Industrial Service Supply

Industrial Process Supply

Agricultural Supply

Groundwater Recharge

Freshwater Replenishment

Hydropower Generation

Water Contact and Non-contact Water Recreation
Warm and Cold Freshwater Habitat

Wildlife Habitat

Rare, Threatened, and Endangered Species
Spawning, Reproduction, and/or Early Development

All of the surface water bodies in the USCR Watershed support the designated beneficial uses (either
existing or intermittent) of municipal and domestic supply, agricultural supply, groundwater recharge, water
contact recreation, non-contact water recreation, wildlife habitat, and warm freshwater habitat. In addition,
many water bodies (such as Bouquet, San Francisquito, and Soledad Canyons) support the designated
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beneficial uses (either existing or intermittent) of rare, threatened, or endangered species; wetland habitat;
and/or spawning, reproduction, and/or early development.

Regional reservoirs that support hydropower generation include Elderberry Forebay, Castaic Lake, Dry
Canyon Reservoir, Bouquet Reservoir, and Pyramid Lake. Local surface waters are not a direct source of
drinking water supply in the Region, but they are a continual source of recharge to groundwater which is
used to meet municipal water demands.

Based on the 2014 and 2016 California Integrated Report and related Clean Water Act Section 303(d) list,
there are a number of impairments identified for Reaches 5, 6 and 7 of the Santa Clara River, and for Lake
Hughes, Lake Elizabeth, and Munz Lake, all of which are within the Upper Santa Clara River Watershed.

The Santa Clara River currently has two approved TMDLs due to non-attainment of water quality
objectives, one pertaining to chloride (see Section 4) and another pertaining to bacteria. Another TMDL is
in place for three lakes within the Region that are impaired with trash. Other pollutants impacting local
surface waters include nutrients, metals, pesticides, and others.

Surface water quality is monitored in numerous locations throughout the Valley. Continuous sampling
records are taken at two gaging stations at the Old Highway 99 Bridge and at the Los Angeles-Ventura
County Line (“Blue Cut”).

4.5 Groundwater Quality

The groundwater basin has two sources of groundwater, the Alluvial Aquifer whose quality is primarily
influenced by recharge from rainfall and stream flow, and the Saugus Formation, which is a much thicker
aquifer and recharged primarily by a combination of rainfall and deep percolation from the partially
overlying Alluvium. A larger part of the Valley’'s groundwater supply is from the Alluvial Aquifer, between
30,000 to 40,000 AFY; and a smaller portion of the Valley's water supply is drawn from the Saugus
Formation, with a target production level between 7,500 and 15,000 AFY in normal water years.

Local groundwater does not have microbial water quality problems. Parasites, bacteria, and viruses are
filtered out as the water percolates through the soil, sand, and rock on its way through the vadose zone to
the water table (the top of the aquifer). Even so, disinfectants (hypochlorite) are added to local groundwater
when it is pumped by wells to protect public health. Local groundwater has very little TOC and generally
has very low concentrations of bromide, minimizing potential for DPB formation. Taste and odor problems
from algae are not an issue with groundwater.

The mineral content of local groundwater is very different from SWP water. The groundwater is very “hard,”
and it has high concentrations of calcium and magnesium (approximately 250 to 600 mg/L total hardness
as CaCOs3). Groundwater may also contain higher concentrations of nitrates and sulfates when compared
to SWP water. However, all groundwater meets drinking water standards.

4.5.1 Water Quality — Alluvium

Groundwater quality is a key factor in assessing the Alluvial Aquifer as a municipal and agricultural water
supply. Groundwater quality details and long-term conditions, examined by integration of individual records
from several wells completed in the same aquifer materials and in close proximity to each other, have been
discussed previously in the annual Water Reports and in the 2020 UWMP. Historical groundwater quality
as represented by TDS (which is a measure of the amount of dissolved minerals and salts in water
expressed in mg/L) from representative wells in the Valley have been reviewed relative to DDW Secondary
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Maximum Contaminant Levels (SMCL) (Recommended, Upper and Short-term Levels). While
concentrations of TDS generally respond to wet periods by exhibiting a downward trend, followed by an
increasing trend during a dry period, the historical TDS data does not exhibit a long-term increasing trend
and, therefore, no long-term decline in Alluvial groundwater quality. In general, groundwater quality exhibits
a “gradient” from east to west, with lowest dissolved mineral content to the east, increasing in a westerly
direction; and periodic fluctuations in some parts of the basin, where groundwater quality has inversely
varied with recharge from precipitation and stream flow. Those variations are typically characterized by
increased mineral concentrations through dry periods of lower stream flow and lower groundwater
recharge, followed by lower mineral concentrations through wetter periods of higher stream flow and higher
groundwater recharge.

Overall, water quality analyses demonstrate that, with the exception of occasional variances above the
SMCL for TDS, groundwater of the Alluvium meets acceptable drinking water standards. The presence of
long-term consistent water quality patterns, although intermittently affected by wet and dry cycles, supports
the conclusion that the Alluvial aquifer is a viable ongoing water supply source in terms of groundwater
quality.

The most notable groundwater quality issue in the Alluvium is PFAS contamination, described in Section
4.2.2.

4.5.2 Water Quality — Saugus Formation

As discussed above for the Alluvium, groundwater quality is a key factor in also assessing the Saugus
Formation as a municipal and agricultural water supply. Long-term Saugus groundwater quality data is not
sufficiently extensive to permit any sort of basin-wide analysis or assessment of pumping-related impacts
on quality. However, integration of individual records from several wells has been used to examine general
water quality trends. Based on those records, water quality in the Saugus Formation has not historically
exhibited the precipitation-related fluctuations seen in the Alluvium. Based on available data over the last
fifty years, groundwater quality in the Saugus has exhibited a slight overall increase in dissolved mineral
content. Between 2000 and 2005, several wells within the Saugus Formation exhibited an increase in TDS
concentrations, similar to the short-term changes in the Alluvium, possibly as a result of recharge to the
Saugus Formation from the Alluvium. Between 2006 and 2010, these concentrations steadily declined,
followed by an increasing trend through 2016 and decreasing trend through 2019, except for Well N12
which remained stable.

TDS concentrations in the Saugus Formation remain within the range of historic concentrations and below
the (aesthetic) MCL upper level. Groundwater quality within the Saugus will continue to be monitored to
ensure that degradation which could present concern relative to the long-term viability of the Saugus as
an agricultural or municipal water supply does not occur.

The most notable groundwater quality issues in the Saugus Formation are perchlorate and VOC
contamination.

4.6 Water Quality Impacts on Reliability

Three factors affecting the availability of groundwater are sufficient source capacity (wells and pumps),
sustainability of the groundwater resource to meet pumping demand on a renewable basis and protection
of groundwater sources (wells) from known contamination, or provisions for treatment in the event of
contamination. The resolution of contamination for aquifer protection is addressed below.
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Among the main constituents of concern with potential to impact groundwater availability are perchlorate,
VOCs and PFAS. Based on the low levels of detection and blending practices with imported water supplies,
VOCs are not anticipated to impact groundwater supply availability or reliability. Additionally, TCE detected
at the Well 201 perchlorate treatment facility will be addressed as part of the Process Memo 97-005 DDW
drinking Water permitting process. New standards for PFAS and subsequent testing results have indicated
groundwater impacts in the Alluvial Aquifer from this constituent group and resulted in SCV Water's
decision to shut down several wells in the recent past.

Perchlorate has been a water quality concern in the Valley since 1997 and long-term efforts are ongoing
for the containment and remediation of perchlorate contamination. Currently, efforts are focused on
stopping the migration of the contaminant plume and restoring the lost well capacity through pump and
treat methods. SCV Water has sealed and replaced the capacity of some perchlorate impacted wells with
new wells, and it has treated some of the wells and brought them back online. Some impacted wells are
subjected to impaired water (97-005) compliance requirements, while others are currently in operation with
a DDW approved monitoring program. Additionally, other perchlorate-impacted wells are currently offline
awaiting installation (or permit) of treatment process. As noted above, two perchlorate treatment facilities
have come online since 2011 and a third system was completed in early 2021.

Recognizing the existing water quality issues that affect the local groundwater, from perchlorate and VOCs,
and more recently PFAS, SCV Water has developed a groundwater treatment and implementation plan
(Kennedy Jenks 2021) to improve the reliability of its local groundwater supplies and ensure suitable water
quality for meeting its customer potable demands. It is understood that groundwater treatment and
implementation must be developed consistent with SCV Water's GSP, such that any relevant information
pertaining to the adequacy, availability, and sustainability of supplies be consistent with the GSP and GSP
implementation Plan.

Overall, the plans being developed for groundwater operation will allow SCV Water to meet near term and
long-term demand within the SCV Water service area. The loss of capacity of wells impacted by water
quality issues and removed from service in the near term will be met by near-term excess capacity in non-
impacted wells, other water sources including imported water supplies, and/or through the installation of
replacement well(s), if necessary, until remediation alternatives, including wellhead treatment, and DDW
approval is obtained for restoration of the impacted supply. Therefore, no anticipated change in reliability
or supply due to water quality is anticipated based on the present data, as is shown in Table 4-2.

TABLE 4-2
CURRENT AND PROJECTED WATER SUPPLY CHANGES DUE TO
WATER QUALITY (PERCENTAGE CHANGE)

Water source 2020 2025 2030 2035 2040 2045 2050

Groundwater

Alluvial® 63% 25% 0% 0% 0% 0% 0%

Saugus® 25% 0% 0% 0% 0% 0% 0%
Imported Water 0% 0% 0% 0% 0% 0% 0%
Recycled Water 0% 0% 0% 0% 0% 0% 0%
Banking Programs 0% 0% 0% 0% 0% 0% 0%
Notes:

(@) Based on 24,170 AFY and 25,660 AFY being available to SCV Water in 2020 and 2025 respectively and calculated for
normal years. Net reduction in Alluvial pumping is 15,270 and 6,420 in 2020 and 2025, respectively. Full Alluvial well
capacity is restored by 2030 per groundwater treatment and implementation plan (Kennedy Jenks 2021). As discussed, this
interim reduction in supply does not result in an overall supply shortfall.
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(b) Based on forgone pumping capacity of 5,950 for well 201 and 205 per Table 4-8C (provided in the 2020 UWMP and at total
pumping capacity of 23,930 AFY (14,980 existing capacity + 5,950 of recovered capacity). As discussed, this interim

reduction in supply does not result in an overall supply shortfall.

4.7 Review of Pending Water Quality Permitting for Saugus Wells

Based on the anticipated process for water quality permitting and current status, this section provides
information supporting the proposed timeline for operation of existing Saugus wells 201, 205, and future
additional Saugus wells (Saugus 3 and 4, Saugus 5 and 6, and Saugus 7 and 8) following DDW water

quality permitting requirements as summarized in Table 4-3.

TABLE 4-3
ANTICIPATED SCHEDULE FOR PERMITTING AND OPERATION OF SAUGUS WELLS
Well Treatment DDW Permit
Well Status Status Requirements DDW Permit Status  Anticipated Schedule
- 2021: CEQA
- December 2021:
Treatment design
completed
- Q12022: draft 97-005
documentation
sections 1-5 and
sequential DDW
- Pending revised 97- review/approval
005 documentation - 3Q2022 — 4Q2023:
sections (most System construction
information from - 30Q-4Q2023: Startup
Existing previous submittal testing and submittal
and Perchlorate is applicable) and of testing data to
201 operating treatment 97-005 Process DDW sequential DDW
(discharge . Memo review - 1Q2024: DDW review
since 2017 .
to surface - Pending water and approval of 97-
water) supply permit 005 draft

amendment

application and

public hearing -
- Pending revised

CEQA -

documentation and
ancillary documents
2Q2024: Water supply
permit application
30Q2024: Public
Hearing

4Q2024: Water supply
permit application
Amended Water
Supply Permit and
Operation (as
applicable)
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Well Treatment DDW Permit
Well Status Status Requirements DDW Permit Status  Anticipated Schedule
- 2022: CEQA
- 2022: Treatment
design
- 2023: draft 97-005
documentation
sections 1-5 and
sequential DDW
review/approval
- Pending draft 97- - 10Q2023 - 1Q2024:
005 documentation System construction
sections (most - 1Q-4-Q2024: Startup
information from testing and submittal
Well 201 of testing data to
documentation is DDW
Existing Preliminary ) applicable) and - 1Q2024-2Q2024:
205 and not design fA?er?S)S Process DDW sequential DDW review and
operating  complete review approval of 97-005
- Pending water draft documentation
supply permit and ancillary
amendment documents
application and - 10Q2024-Q22024:
public hearing Water supply permit
- Pending CEQA application
- 3Q2024: Public
Hearing
- 40Q2024: Water supply
permit application
Amended Water
Supply Permit and
Operation (as
applicable)
Not applicable,
it is anticipated
that technical - Preliminary .
documents to Drinking Water - 4Q2021-2Q2022:
Draft Drinking Water
address some Source Assessment
. Source Assessment
Designed elements of Plan complete Plan and DDW review
and 97-005 Drinking Water - Pending submittal -
- . and drilling approval
Saugus drilling process memo Source and DDW review of
. o - Q12022-Q2022 CEQA
3and 4 pending may be Assessment Drinking Water - 302022 - 302024
DDW required by Plan Source Assessment Well installation an.d
permit DDW because Plan testing
of proximity of - CEQA complet.ed . 2025 Amended Water
abandoned and approved in Supply Permit
oilfield but 2005 PPy
treatment will
not be required
Locations Drinking Water Pgnd!ng draft - 2022-2023: Draft
: o - Drinking Water .
Saugus identified  Anticipated not Source Drinking Water
; Source Assessment
5and 6 and applicable Assessment Source Assessment
Plan and DDW
secured Plan Plan, and DDW

review (anticipated
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DDW Permit
Reguirements

Treatment
Status

Well
Well Status

DDW Permit Status

Anticipated Schedule

that wells are not
subject to Process
Memo 97-005)
Pending CEQA

review and drilling
approval

2023: CEQA

2024: Wells
installation and testing
2025-2027: Amended
Water Supply Permit

Drinking Water

Pending draft
Drinking Water
Source Assessment
Plan and DDW
review (anticipated
that wells are not
subject to Process
Memo 97-005)
Pending CEQA

2021-2023: Location
identifications

2024 Draft Drinking
Water Source
Assessment Plan and
DDW review and
drilling approval
2024: CEQA
2025-2026: Wells
installation and testing
2027-2030: Amended
Water Supply Permit

Saugus Locations Anticipated not Source
7and 8 TBD applicable Assessment
Plan
Existing Treated for Operating
N-Well and PFAS since Permit
Operating 2020 Amendment

Processing
Amendment to
Operating Permit to
include perchlorate
treatment at the
existing PFAS
Treatment Facility

2022: Operating
Permit Amended

4.7.1 Process Memo 97-005 Requirements

Operation of Saugus wells 201 and 205 for drinking water supply will require an amended Water Supply
Permit subjected to Process Memo 97-005 for direct domestic use of extremely impaired sources. Based
on the revised Process Memo 97-005-R2020 issued by DDW in September 2020, the following studies

and documents are required prior to DDW issuance of the water supply permit:

® Process Memo 97-005 documentation, including the following elements:
* Drinking Water Source Assessment and Contaminant Assessment

* Full Characterization of Raw Water Quality
» Drinking Water Source Protection
» Effective Treatment and Monitoring

» Evaluation of Human Health Risks Associated with the Failure of the Proposed Treatment

* Operations Maintenance and Monitoring Plan
CEQA documentation

Water supply permit application

Treatment facility compliance/startup testing plan
Startup testing data and documentation

Public hearing

The process outlined by DDW in the revised Process Memo 97-005-R2020 is as follows:

4-17

SCV Water — Water Supply Assessment — September 2022
Shadowbox Studios Development



e The water purveyor prepares and submits draft Process Memo 97-005 documentation sections to
DDW

e DDW review and provide written approval of the draft Process Memo 97-005 documentation
sections sequentially

* The water purveyor completes startup testing of the treatment facility and submits testing data for
DDW review and approval

¢ The Process Memo 97-005 documentation is deemed complete by DDW, including written
approval of each section
The water purveyor applies for an amended Water Supply Permit
The Process Memo 97-005 documentation and ancillary documents are provided for public
review
DDW and the water purveyor hold a public hearing
DDW determine whether to issue the amended Water Supply Permit for the extremely impaired
source

The anticipated schedule for operation of the Saugus wells has been determined based on the
requirements and process outlined above and the current status.

4.7.2 Existing and Future Saugus Wells

4.7.2.1 Saugus Well 201

SCV Water had completed the draft Process Memo 97-005 documentation for Saugus well 201, including
collection and documentation of operational data since the system started operating with discharge to
surface water in 2017, however a review of submitted information in light of SCV Water’'s decision to
incorporate VOC treatment is underway. While CEQA has been completed for the original project,
supplemental documentation may need to be provided to DDW for the additional VOC treatment for the
well. Well 201 is anticipated to return to service in 2024.

4.7.2.2 Saugus Well 205

Well 205 is located in the vicinity of Well 201, and evaluation of the anticipated capture zone under different
operating conditions has been completed (GSI and LSCE 2014). Because of the close proximity of Well
205 to Well 201 and the similarity of the anticipated wellhead treatment, it can be assumed that significant
portions of the draft Process Memo 97-005 documentation for Well 201 will be applicable to Well 205,
including:

Drinking Water Source Assessment and Contaminant Assessment
Drinking Water Source Protection

Effective Treatment and Monitoring

Operations Maintenance and Monitoring Plan

The preliminary design for the treatment system is complete and the final design is anticipated to be
completed by the end of 2022. Following completion of the final design, it is anticipated that SCV Water
will prepare the draft Process Memo 97-005 documentation in 2023 in close collaboration with DDW,
including sequential review of draft sections and requirement of written approval. Treatment system
construction and testing is anticipated in 2023-2024, and completion of Process Memo 97-005
documentation, DDW review, and public hearing is anticipated in 2024.
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4.7.2.3 Saugus Wells 3 and 4

Sites for Saugus wells 3 and 4 have been identified and secured. The sites are located within approximately
2,500 feet of abandoned oilfield wells. SCV Water has been in communication with DDW about these well
locations. Based on these communications and the descriptions of “extremely impaired source” in the
revised Process Memo 97-005-R2020, it is not anticipated that Saugus wells 3 and 4 will be subject to
Process Memo 97-005. SCV Water has provided the following information to DDW to confirm this
assumption:

e Description of the local hydrogeology and drinking water well design information
e Drinking Water Source Assessment Plan
e Water quality data from monitoring wells located within the anticipated capture area

Drilling approval has been given by DDW, well installation and testing are anticipated in late 2022-early
2024 with permits in late 2024. Wells are anticipated to return to service in 2025.

4.7.2.4 Saugus Wells 5 and 6

Sites for Saugus wells 5 and 6 have been identified and secured in the Castaic Junction area. Based on
the descriptions of “extremely impaired source” in the revised Process Memo 97-005-R2020, it is not
anticipated that Saugus wells 5 and 6 will be subject to Process Memo 97-005. Similar to Saugus wells 3
and 4, itis anticipated that SCV Water will provide the following information to DDW prior to well installation:

e Description of the local hydrogeology and drinking water well design information
e Drinking Water Source Assessment Plan
e Water quality data from monitoring wells located within the anticipated capture area

Following review and drilling approval by DDW, well installation and testing are anticipated in 2027.

4.7.2.5 Saugus Wells 7 and 8

Sites for Saugus wells 7 and 8 have not been identified. Therefore, the schedule for operation of those
wells for drinking water supply is anticipated for 2030.

4.7.2.6 N-Well

SCV Water is in the process of having the Operation Permit for the existing PFAS Treatment Facility for
the N-Well amended by DDW to include monitoring and language to include perchlorate treatment. The
current ion exchange treatment for PFAS treats for perchlorate as well and only minor operational changes
are needed. There will be no changes to the Facility.

4.8 Potential Effects of Climate Change

A topic of increasing importance for water planners and managers is climate change and the potential
impacts it could have on California’s future water supplies. With a range of potential scenarios and impacts,
climate change increases uncertainty of future demand conditions and local and imported water supply
conditions thereby posing additional water management challenges.

California is described as one of the most “climate-challenged” regions in North America, in the Fourth
Climate Change Assessment (Climate Assessment) (https://nca2018.globalchange.gov/), completed in
2018 in coordination with the CEC, CNRA and State Office of Planning and Research. This Climate
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Assessment includes updated climate projections and supports findings that the State will experience
greater impacts from climate change in the future, including shifting hydrology. Among the technical reports
prepared for the Climate Assessment is a report on the Mean and Extreme Climate Change Impacts on
the State Water Project (Wang et al., 2018).

Primary climate change impacts projected by global climate models to impact the State and Santa Clarita
Valley region include warming air temperatures and changes in precipitation patterns, with more frequent
and intense heavy precipitation events on the one hand and more frequent and more severe droughts on
the other hand, among other impacts. While studies related to the region are conclusive regarding the
anticipated increase in extreme events, there is disagreement whether average precipitation changes will
be towards wetter or drier conditions. Impacts outside the Santa Clarita Valley, but nevertheless of high
importance, include rising sea levels and declining snowpack. These conditions impact the availability and
reliability of both local and imported water supplies.

Recent findings indicate that higher temperatures will lead to dryer conditions, and an increased
occurrence of dry years and multiple dry years resulting in more frequent and more intense droughts.
Drought risks are anticipated to be some of the greatest vulnerabilities to water supplies and demands,
resulting in among other things reductions in groundwater recharge, reduced runoff, and surface water
flows, and reduced local and imported water supply reliability. Additionally, warmer temperatures and
changes in precipitation patterns are anticipated to result in increasing water needs as discussed in the
following reports:

Upper Santa Clara River Integrated Regional Water Management Plan
City of Santa Clarita Climate Action Plan

Los Angeles Countywide Sustainability Plan

State Water Project Delivery Capability Report

California’s Fourth Climate Change Assessment

SCV-GSA Groundwater Sustainability Plan

Climate Change was incorporated into the 2020 UWMP and reflected in this WSA. To accomplish this, an
estimate of how 2050 climate is likely to differ compared to baseline normal climate. These estimates are
obtained from the climate change scenarios and supporting data that DWR has made available for
assessing groundwater basin sustainability to support implementation of the Sustainable Groundwater
Management Act (SGMA). This is the same information that GSI Water Solutions used in preparing the
GSP. (GSI Water Solutions, Inc. (2020) and the development of a Numerical Groundwater Flow Model for
the Santa Clara River Valley East Groundwater Subbasin. These estimates were selected to remain
consistent with climate change scenarios used for evaluating supply impacts as recommended by the
DWR UWMP Guidebook. Climate change conditions for SWP supplies were incorporated consistent with
DWR’s 2019 SWP Delivery Capability Report.

Section 2 of the 2020 UWMP present demands used in this WSA. A more detailed discussion regarding
demand development including climate change can be found in UWMP’s Appendix F: Population and
Demand Technical Memorandum (Maddaus) with the climate change methodology presented in Appendix
F of the Maddaus report.

The approach uses the Department of Water Resources (2018a) Guidance for Climate Change Data Use
During Groundwater Sustainability Plan Development. In the resource, DWR provides downscaled,
gridded information about expected percentage changes in reference ETo and precipitation for two
different time horizons (i.e., year 2030 and 2070). Each grid is roughly 6 kilometers by 6 kilometers in area,
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allowing for a granular assessment of local conditions. These change factors are derived as the average
of 20 climate model predictions for each horizon year. These 20 climate models were selected by DWR’s
Climate Change Technical Advisory Group in 2015 as best representing California.

The gridded change factors are provided as a climatological time series by month and year between 1915
and 2011. It is meant to capture how historical weather during the 1915-2011 period in a grid would have
been different under expected climate conditions in 2030 and 2070. This format allows groundwater
modelers to simulate water budgets under alternative scenarios, such as actual historical weather, or
historical weather modified by the change factors to reflect expected 2030 or 2070 weather conditions.

This simulation approach preserves historical inter-annual weather variability, allowing for an apples-to-
apples comparison across the simulation of alternative scenarios. To capture expected future weather
conditions in the Santa Clarita Valley, change factors for reference ETo and precipitation were downloaded
for the two grids that cover the SCV Water service area and averaged.

Figure 4-1 shows monthly factors by which reference ETo is expected to be relatively higher in both the
year 2030 and year 2070. Figure 4-2 shows the same for precipitation. Change factors are multipliers;
thus, a factor of 1.0 would mean no change.

FIGURE 4-1
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FIGURE 4-2
MONTHLY DISTRIBUTION OF PRECIPITATION COMPARED TO BASELINE
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These climate change factors suggest that the monthly reference ETo in the Santa Clarita Valley is
expected to be higher by approximately 5% in 2030, and 10% in 2070. Although by 2070, winter months
would have experienced sharper warming than other months. With respect to precipitation, climate change
is not expected to have much effect on the primary rainy months in the Santa Clarita Valley (December-
March).

Overall, climate change is expected to have a more material impact on reference ETo than precipitation.
To develop a climate change scenario that represents the land-use analysis’ endpoint of 2050 the change
factors for 2030 and 2070 were averaged since the midpoint of this period coincided with 2050.

This exercise yielded 12 monthly change factors each for reference ETo and precipitation. The
econometric demand model was constructed at a monthly time step and used reference ETo and
precipitation to model the impact of weather. These change factors were fed into the demand study’s
econometric model to forecast what demand would have been in demand study’s base period of 2018 and
2019. The difference worked out to a projected increase of 3.77% on total production. This is lower than
the increase in ETo as this increase is only applied to outdoor water use not to interior water use.

This climate change increase in demand is expected to arrive gradually over time, essentially starting with
a 0% impact in 2020 rising to 3.77% in 2050. Between these two bracketing years (2020 and 2050) the
impact of climate change is layered linearly on to the baseline demand forecast.

Both Groundwater and State Water Project water are impacted by climate change and these impacts are
described below.
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Groundwater

As described in Section 6 of the GSP, it incorporates several water balance analyses with three climate
conditions, existing conditions, 2030 conditions, and 2070 conditions. These analyses incorporate the
changes in ETo and precipitation that are identified above. Section 6 and Appendix | of the GSP documents
how various components of water balance analyses interact with changes in ETo and precipitation. As
demonstrated in the following diagram these interconnections are relatively complex.
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Changes in precipitation impact both surface and groundwater systems. Changes in ETo impact water
needed by water users for irrigation as well as water used by Riparian Corridors. At the same time
increases in imported supplies have the potential to increase flows to reclamation plants and discharges
into surface water and the transfer of surface water to groundwater. The GSP utilized a numeric
groundwater flow model (MODFLOW-USG) to account for these interactions and determine if the basin
was being operated in a manner that resulted in the chronic lowering of groundwater levels or groundwater
storage.

The projected water budgets, in Figures 6.1-9 through 6.1-11 in the GSP, show that the cumulative change
curve for groundwater storage may shift slightly downward with climate change, the onset of slightly
reduced precipitation and greater ET in the Basin. However, chronic declines in groundwater levels are
not projected to occur over long periods, which indicates that SCV Water’s operating plan for the Basin is
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unlikely to cause an overdraft condition in the local groundwater system (i.e., it is unlikely to exceed the
basin yield) in the future under the assumed climatic conditions.

State Water Project Supplies

To determine water supplies available from the SWP, SCV Water relies on computer modeling performed
by DWR and reported in the DCR. The 2019 DCR was the basis for SWP supplies reported in the 2020
UWMP. The final 2021 DCR became available in September of 2022 and the updated information from
this document is used in the preparation of this WSA.

To evaluate SWP supply availability under future conditions, the 2021 DCR included a model study
representing hydrologic and sea level rise conditions in the year 2040. The future condition study used all
of the same model assumptions as the study under existing conditions, but reflected changes expected to
occur from climate change, specifically, projected temperature and precipitation changes centered around
2035 (2020 to 2049) under a higher emissions assumption and more conservative (55 cm) sea level rise.
For the long-term planning purposes of this WSA, SCV Water selected a conservative assumption that
carryover supplies would not be incorporated into available dry-year supplies. .

The following text from the 2021 DCR Appendix B: Future Condition with Climate Change and 55 cm Sea
Level Rise Scenario, provides a more thorough explanation on development of the 2040 modeling
conditions.

The 2021 DCR Future Conditions scenario uses the same climate change hydrology inputs as the DCP
Draft EIR climate change studies. The DCP climate change scenario was developed centered around 2040
(2026-2055). The DCP Draft EIR Modeling Appendix summarizes how the climate change projections were
developed:

“The 2040 climate was developed with 20 Coupled Model Intercomparison Project 5 (CMIP5) global
climate projections, selected by the California Department of Water Resources (DWR) Climate
Change Technical Advisory Group (CCTAG) (DWR CCTAG, 2015). Daily historical Livneh data
(Livneh et al., 2016) with adjustments based on the Parameter-elevation Regressions on
Independent Slopes Model (PRISM) dataset (Daly et al., 1994), were perturbed using the
differences observed in the ensemble of the 20 selected global climate projections. Historical and
perturbed meteorological data were used in the Variable Infiltration Capacity (VIC) model to
simulate future surface runoff, baseflow, surface water evaporation, and potential
evapotranspiration variables. The differences between simulated historical and projected variables
were applied to the historical CalSim 3 boundary conditions to represent 2040 conditions. ”

Two Sea Level Rise (SLR) projections were evaluated before establishing the final Future Conditions SLR.
Below, we explain how the final Future Conditions SLR was selected between the 1 foot (ft) and 1.8 ft SLR
projections. The Ocean Protection Council released the latest Sea-Level Rise Guidance in 2018 (OPC
2018). Table B-1 (OPC 2018) shows the three levels of risk aversion: low, medium-high, and extremely
high emissions scenarios in 2030 or 2040. The high emissions, 2040 row was selected because of the
approximately 20-year “project lifespan” of DCR Future Conditions scenarios. In 2019 DCR, the high-risk
aversion SLR projection of 45 cm or 1.5 ft was chosen (though not explicitly shown in Table B-1.)
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In the 2021 DCR, the 55 cm or 1.8 ft SLR future conditions assumption was chosen because this is also
the SLR assumed in the DCP future conditions modeling. The 1.8 ft SLR projection in 2040 is under the
H++ scenario (extreme risk aversion).

This is a single scenario and does not have an associated likelihood of occurrence as do the others. The
1.0 ft SLR has a 1-in-20 chance or 5% exceedance probability while the 45 cm (1.476 ft) SLR has less
than 0.5% exceedance probability. Table B-2 summarizes the risk aversion projects in the high emissions
2040 scenario.

Table B-1. Projected SLR (ft) for San Francisco (OPC 2018)

Probabilistic Projections (in feet) (based on Kopp et al 2014

H++ scenario
MEDIAN LIKELY RANGE 1-IN-20 CHANCE | 1-IN-200 CHANCE
(Sweet et al.

50% probability 66% probability 5% probabilitysea- 0.5% probability 2017) *Single
sea-level rise sea-level rise level rise meets or sea-level rise

scenario
meets or exceeds... meets or exceeds... exceeds... meets or exceeds...
Low Risk Aversion Medium - I-.Iigh Risk Extrem? Risk
Aversion Aversion
High emissions 2030 0.4 03 -] 05 0.6 0.8 1.0
2040 0.6 05 -] 0.8 1.0 1.3 1.8

Table B-2. Summary of risk aversion projections in high emissions 2040 scenario.

Risk aversion projection (High emissions, 2040) SLR (ft) projection
Low 0.8

Medium 1

Medium-High 1.3

High (2019 DCR 1.5 ft SLR) 1.476

Extreme (2021 DCR 1.8 ft SLR) 1.8

The Appendix further provides annual water allocation for the period from 1922 through 2015. The model
results in the 2021 DCR reflect a reduction in average SWP water supplies for 2020 conditions to 56% and
future conditions average reliability of 52%. As discussed in Section 3.2.7 supply values between 2020
and 2040 are interpolated between these values and supplies beyond 2040 are assumed to be the same
as 2040. Further the climate adjusted annual water allocation information for 2040 was used in SCV
Water's 2020 Updated Water Reliability Report.

4.9 Pending Water Use Efficiency

Recognizing the water supply challenges that California faces moving forward, in 2018, two policy bills
were enacted by the California Legislature, Assembly Bill 1668 (AB1668, Friedman) and Senate Bill 606
(SB606, Hertzberg). Provisions of this legislation provide for the setting of long-term water efficient
standards for 1) indoor residential use, 2) outdoor residential use,3) outdoor irrigation used from dedicated
irrigation meters and equivalent for large commercial, industrial, and institutional (Cll-DIM) use, 4) water
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loss, 5) certain variances and incentives for potable reuse. Further, water users will be required to establish
urban water use objectives no later than January 1, 2024, incorporating these standards.

Regarding indoor residential water use, DWR is tasked in coordination with the SWRCB to conduct studies
and prepare a report to the legislature with recommendations to potentially revise existing standards. This
report, “Results of the Indoor Residential Water Use Study,” pursuant to Water Code Section 10609, has
been submitted to the Legislature. It recommends the current standards be adjusted as indicated in the
following Table 4-4.

TABLE 4-4
RECOMMENDED INDOOR WATER USE STANDARDS

Current Standard Recommended Standard
Year (GCPD) (GCPD)
2020 55 55
2025 52.5 47
2030 50 42

As interior water use is the source of future recycled water, this has implications regarding availability of
this water source. As previously discussed in Section 3, SCV Water intends to develop recycled water
supplies from new development. As detailed in the Maddaus Water Demand Study, it was assumed interior
water use of 50 gcpd. The recommended standard represents a 16% reduction in the availability of new
recycled water supplies or from 8,511 to 7,149 AFY. When added to the existing 450 AFY this totals 7,599
AFY, a potential reduction of 912 AFY or about 1% of total water demand.

On the other hand, provisions of the legislation concerning irrigation water use efficiency will likely offset
this potential reduction in supply. Under the legislation, DWR is to conduct studies and make
recommendations to the SWRCB regarding outdoor water use and variances and incentives and the
SWRCB shall adopt standards by June 30, 2022. The legislation specifically calls for outdoor water use
standards to incorporate the principles of the MWELO (Model Water Efficient Landscape Ordinance). This
will have implications for both existing and future water users.

Regarding future water users, the 2020 UWMP based future outdoor water use on MWELO plus an
overwatering factor. As noted in Appendix F of the 2020 UWMP, exterior water demands for future
development are based on 2015 MWELO plus 25.6% overwatering factor. This increase in exterior water
use was based on a technical study that compared actual irrigation demand from properties developed
after 2015 MWELO took effect. (2020 UWMP Appendix F — Population and Demand Technical
Memorandum, Maddaus, April 2021 Appendix F — (Residential and Non-Residential outdoor Water Use
Study pg. 11). Overall water demand attributed to new users is approximately 30 TAF and 60% of which
is for outdoor water. Thus, assuming SCV Water adopts measures and or regulations that require future
customers to meet MWELO requirements, water demands would be reduced by approximately 3,800 AFY.
This more than offsets the reduction in supply of 1,362 AFY.

Determining the application of the MWELO principles relating to existing customers outdoor water use will
be more complex. This involves producing credible data to determine landscape area while accounting for
the age of existing installations and its inherent limits of design efficiency, along with a number of other
factors. A draft report has been released to the stakeholders for comments but at this time DWR has not
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produced its report on outdoor water efficiency standards. SCV Staff following this process anticipate
application of expected standards will likely require further reductions in outdoor water use.

Thus, while changes in efficient water use requirements may result in the shifting of the resource mix used
to achieve water reliability standards, it does not appear that such changes would result in a less reliable
water supply portfolio. Refinement of water use efficiency standards and the implied reductions in demand
will be forth coming, however, until a more thorough analysis can be conducted, it is reasonable and likely
conservative to use the assumptions in the 2020 UWMP for conservation and recycled water.

4.10 Water Supply Reliability Modeling

SCV Water’s strategy for achieving water supply reliability has involved the development of a diverse water
supply portfolio that can accommodate the variability of wet and dry periods endemic to California’s climate.
The variability in SWP supplies has the largest effect on overall supply reliability. In any given year, SWP
supplies may be reduced due to dry weather conditions or regulatory factors. During such an occurrence,
the remaining water demands in the SCV Water service area would be met by SCV Water’s diverse
alternate water supplies. The alternate supplies that would make up for any reductions in SWP supplies
include a combination of supplies, such as return water from SCV Water’s water storage accounts in the
Semitropic Groundwater Storage Bank and the Rosedale-Rio Bravo Water Banking and Exchange
Program, deliveries from SCV Water’'s flexible storage account in Castaic Lake Reservoir, local
groundwater pumping from the Saugus Formation, short-term water exchanges, and participation in
DWR'’s dry-year water purchase programs, among other sources. The diversity of such alternative supplies
adds to the reliability because factors that may impact one supply source, such as drought, may not directly
impact other sources, such as banked water.

The available water supplies and demands for SCV Water’s service area were analyzed in the 2020 UWMP
to assess the region’s ability to satisfy demands during the following variable periods: (1) an average water
year; (2) a single-dry year; and (3) multiple-dry years. The 2020 UWMP summary tables demonstrate that
existing and planned supplies are available and sufficient to meet existing and projected demand under all
such conditions for the projected planning period through 2050. The analysis also accounts for the water
needed to serve the Project because SCV Water included the Project demand in SCV Water’s current and
projected water deliveries data provided as part of the adopted 2020 UWMP. Furthermore, the 2020 UWMP
concludes that SCV Water’s current and proposed groundwater supplies from the Alluvial Aquifer and the
Saugus Formation are sustainable, and that current and future pumping levels, when combined with
non-purveyor pumping, for average year, single-dry year, and multiple-dry years, remain within the basin
yield.?

In addition to the above-mentioned UWMP reliability assessment, SCV Water periodically updates its
Water Supply Reliability Plan (Plan) to identify current and future storage capacity and emergency storage
needs and options for managing its water supplies. The 2019 Water Supply Reliability Plan Update
(Geosyntec 2021) is the most current Plan.

This Plan evaluates six supply scenarios driven by varying assumptions regarding projected local supply
availability and reliability, with each supply scenario evaluated against two demand sets (projected
demands with and without active conservation).

The Plan uses an analytic spreadsheet model developed for SCV Water by MBK Engineers and updated
by Geosyntec Consultants in 2021 to assess the reliability of SCV Water's water supplies. The model

122020 UWMP, p. 7-2.
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performs annual water operations for the SCV Water service area over a specified study period (2021
through 2060), using projected increases in demands to reflect the uncertainty in the hydrology over this
period, using supplies that would be available under multiple hydrologic sequences. For each hydrologic
sequence, the model steps through each year of the study period, comparing annual supplies to demands
and operating SCV Water storage programs as needed, adding to storage in years when supplies exceed
demand, and withdrawing from storage when demand exceeds supplies. Results from the multiple
hydrologic sequences are then compiled and summarized to provide a statistical assessment of the
reliability of SCV Water’s supplies and storage programs to meet its projected demands over the study
period.

In addition to the hydrologic reliability of the Santa Clarita Valley's overall water supply, the Plan also
discusses the physical reliability of the water delivery system in place to deliver its groundwater, imported
water, and recycled water supplies. Deliveries of these supplies are dependent on an extensive network
of SWP facilities used to pump, store, and convey SWP and other imported supplies, and SCV Water and
purveyor facilities to treat, pump, and distribute supplies. Supply delivery can be interrupted or constrained
in a number of ways, and the Plan includes an assessment of the ability to meet demands during an
extended 12-month outage.

For this Plan update, the study period analyzed is 2021 through 2060 (which is 10 years after the assumed
development buildout in the SCV Water's service area assumed in the 2020 Urban Water Management
Plan (UWMP)). The analysis starts with a Base Scenario and evaluates five additional scenarios, with and
without active conservation. This analysis builds on information contained in the 2019 DWR DCR as it
incorporates 2040 climate change conditions discussed above in this Section and uses the same
hydrologic sequence from the CALSIM 2 model. A further description of the model and the scenarios are
contained in Section 7.45 of the 2020 UWMP and the 2019 Plan.

The reliability analysis conducted in the Plan is more rigorous and conservative than that contained in the
2020 UWMP and in Section 5.1. The Plan models the operation of SCV Water’s supply portfolio through
the full 82-year historical hydrologic period and incorporates projected storage balances when determining
the quantity of water available from a banking program to meet water demands during dry periods. Further,
while UWMP Section 5.2 incorporated a gradual decline in SWP reliability between 2020 and 2040 due to
climate change, the Plan’s modeling is based on SWP hydrology adjusted to reflect 2040 climate change,
being applied to all years in the study period.

These scenarios represent 12 different views of future supply situations. Each supply scenario is evaluated
in the Plan to determine the reliability of that scenario in meeting projected demands in SCV Water's
service area. The reliability for all future scenarios (1 through 5) is greater than 95 percent.

The Plan analyzed various scenarios, which analyses can be used to answer several questions including:

1. How long current facilities could be relied upon to achieve reliability?
2. If the mix of existing and proposed facilities in the UWMP achieved reliability through 20507
3. If certain future facilities were not constructed, (specifically some or all of the new Saugus
Formation wells were either not constructed or otherwise unavailable) would alternative programs
that SCV Water is investigating be able to achieve reliability?
4.
A summary of the scenarios studied are shown in Table 4-5.
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TABLE 4-5
VARIOUS SCV WATER SUPPLY SCENARIOS

Base 1 2 3 4 5
Alluvial Pumping v v v v v ¥
Existing Saugus v v v v v ¥
SWP and BVRRB v v v’ v v ¥
Existing Banking Programs v v v v v v
Saugus Wells 3 and 4 v v’ v
Saugus Wells 5 -8 v
New Rosedale Bank Capacity v v v v
Sites Reservoir v v ¥
AVEK High Desert Bank v v v
McMullin GSA Aquaterra Bank ¥

The Base represents those elements of the SCV Water’s portfolio that currently exist. This includes existing
and restored groundwater supplies. As the analysis moves through the study period restoration of well
capacity temporarily taken out for water quality concerns takes place consistent with Table 4-6B, Table 4-
6C, Table 4-8B, and Table 4-8C in the 2020 UWMP. Imported supplies include SWP supplies based on
2040 climate conditions pursuant to DWR’s CALSIM modeling for the 2019 Delivery Capability Report, the
firm Buena Vista Rosedale Transfer, and if necessary, in dry years, SWP Flexible Storage, Nickel Water
(after 2035), Yuba Accord water. The Base case also includes the existing banking programs, specifically
existing Rosedale Banking supplies at the existing 10,000 AFY of recovery, SCV Water Semitropic and
access to the Newhall Land and Farming withdrawal capacity (after 2035), that are drawn on during years
when the other previously mentioned supplies are insufficient to meet demands.

Scenario 1 adds Saugus Formation wells 3-8 and 10,000 AFY of additional extraction capacity from the
Rosedale Banking Program as provided for in the 2020 UWMP.

Scenarios 2-5 were designed to analyze if in the event of the removal of some or all future Saugus
Formation Wells (and in one case the expansion of the Rosedale Bank) could reliability be achieved
through other programs that SCV Water is considering participating in, specifically Sites Reservoir, AVEK’s
High Desert Bank and the McMullin’s Aquaterra Water Bank.

Figure 4-3 summarizes the modeling results.
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FIGURE 4-3
FINAL RELIABILITY RESULTS WITH ACTIVE CONSERVATION

Final Reliability Results with Active Conservation
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With respect to the first question above, the analysis shows that current supplies (including recovered
groundwater capacity) along with active conservation will be sufficient through at least 2040.

Regarding the second question, to achieve reliability in subsequent years, additional investments in those
programs and facilities identified in the UWMP (Scenarios 1) would be sufficient to achieve reliability
through 2050.

As to the third question, Scenarios 2-5 demonstrate that alternative programs to those contained in the
UWMP could offer different paths to achieve reliability or if implemented in addition to the UWMP could
provide additional supplies in excess of demand.

Conclusions

As discussed above, the analysis contained in the Plan represents a more robust and conservative
analysis than that contained in the 2020 UWMP. Nevertheless, the conclusions related to the ability of
SWC Water to reliably meet water demands are consistent. If SCV Water continues to implement active
water conservation measures, conjunctively use its imported water, groundwater, and water banking
facilities, and invests in future water supply facilities as identified in the 2020 UWMP it will reliably meet
water demands in its service area through 2050. The ability to implement other alternative water supply
programs identified in the Plan’s analysis bolsters this conclusion as alternatives exist should some of the
future water supplies identified in the 2020 UWMP become unattainable. An update of the Plan
incorporating the 2019 DCR is anticipated to be completed in 2023. SCV Water Staff anticipates the
conclusion will be consistent with the current Plan given the relatively small changes in available SWP
supplies incorporated into the 2021 DCR.
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4.11 Water Conservation and Water Shortage Contingency Planning

Water supplies may be interrupted or reduced due to a number of factors, such as a drought which limits
supplies, an earthquake which damages water delivery or storage facilities, a regional power outage, or a
toxic spill that affects water quality. The 2020 UWMP describes in detail how SCV Water is responding to
such water supply outages, reductions, and other emergencies so that customer needs are met
adequately, promptly, and equitably. With the completion of the 2020 UWMP, SCV Water also completed
a comprehensive Water Shortage Contingency Plan that outlines the states of action SCV Water will take
depending on the severity of a particular shortage for each supply source available to SCV Water. In
addition, prohibitions, penalties, and financial impacts of shortages have been developed by SCV Water
and are summarized in both the 2020 UWMP and 2020 Water Shortage Contingency Plan.

In preparing this WSA, SCV Water considered the urban water shortage contingency planning analysis set
forth in the 2020 UWMP and 2020 Water Shortage Contingency Plan in determining the sufficiency of
water supplies for the proposed Project, in addition to all existing and planned future uses in SCV Water’'s
service area within the Santa Clarita Valley. These documents also explain how SCV Water’s reliability
planning provisions of these adopted documents assist SCV Water in responding to drought conditions,
including the severe drought conditions that currently exist.
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Section 5: Water Supply Assessment

Consistent with the provisions of SB 610, neither this WSA nor its approval shall be construed to create a
right or entitlement to water service or any specific level of water service, and shall not impose, expand, or
limit any duty concerning the obligation of SCV Water to provide certain service to its existing customers
or to any future potential customers.

The WSA does not constitute a will-serve, plan of service, or agreement to provide water service to the
Project, and does not entitle the Project, Project Applicant, or any other person or entity to any right, priority
or allocation in any supply, capacity, or facility. To receive water service, the Project will be subject to an
agreement with SCV Water, together with any and all applicable fees, charges, plans and specifications,
conditions, and any and all other applicable SCV Water requirements in place and as amended from time
to time. Nor does anything in this WSA prevent or otherwise interfere with SCV Water's discretionary
authority to declare a water shortage emergency in accordance with the Water Code.

SCV Water is implementing plans that include projects and programs to help ensure that the existing and
planned water users within the Santa Clarita Valley have an adequate supply.

The analyses presented in the following tables verify the availability of water supply for the Shadowbox
Studios Development Project, in addition to all existing and planned future uses in the SCV Water service
area over a 30-year horizon (exceeding the requirements of SB 610’s 20-year planning horizon) in
average/normal years, a single dry-year, and in multiple-dry years.

Furthermore, while not required by SB 610, as a conservative measure, this WSA demonstrates that
sufficient water supplies will be available to meet the projected water demands associated with the
proposed Project during normal, single-dry, and multiple-dry years over a 30-year horizon, in addition to
existing and planned future uses (including agricultural, manufacturing, and industrial uses) throughout the
entire Santa Clarita Valley.

5.1 Water System Operations and Reliability Planning

As discussed herein, SCV Water has implemented a number of projects that are part of an overall program
to provide the facilities needed to ensure reliable imported and local water supplies during dry years. The
program involves water conservation, surface and groundwater storage, water transfers and exchanges,
water recycling, additional short-term pumping from the Saugus Formation, and increasing SCV Water’s
imported supply. This overall strategy is designed to meet increasing water demands while assuring a
reasonable degree of supply reliability. Part of the overall water supply strategy is to provide a blend of
groundwater and imported water to area residents to ensure consistent quality and reliability of service.
The actual blend of imported water and groundwater in any given year and location in the Santa Clarita
Valley is an operational decision and varies over time due to source availability and operational capacity
SCV Water’s facilities. The goal is to conjunctively use available water resources so that the overall
reliability of water supply is maximized while utilizing local groundwater at a sustainable rate.

The available water supplies and demands for SCV Water’s service area were analyzed in the 2020 UWMP
to assess the region’s ability to satisfy demands during the following variable periods: (1) an average water
year; (2) single-dry year; and (3) multiple-dry years, which included an assessment of a five-year dry
period. The supply and demand comparison Tables 5-2, 5-3 and 5-4 (shown in Sections 5.1.1 to 5.1.4
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below) demonstrate that existing and planned supplies are available to meet existing and projected
demand under all such conditions for the projected planning period through 2050. These tables are
consistent with the 7-2, 7-3 and 7-4 in the UWMP with the exception that the tables reflect updated SWP
Table A Amounts consistent with the DWR’s 2021 DCR and Planned Future and Recovered Groundwater
supplies reflect the adjusted planning, construction and planning schedules as discussed in Section 3.3.2.3
Available Groundwater Supplies.

While many of the Santa Clarita Valley’'s available supply sources have some variability, the variability in
SWP supplies has the largest effect on overall supply reliability. In any given year, SWP supplies may be
reduced due to dry weather conditions, regulatory restrictions, or other factors. As discussed above, during
such an occurrence, the remaining water demands in the SCV Water’s service area are planned to be met
by a combination of alternate supplies such as return water from SCV Water’s accounts in the Semitropic
Groundwater Storage Program and the Rosedale—Rio Bravo Water Banking and Exchange Program,
deliveries from SCV Water's flexible storage account in Castaic Lake Reservoir, local groundwater
pumping, short-term water exchanges, and participation in DWR’s dry-year water purchase programs.

As stated in the 2020 UWMP, water supply reliability for SCV Water has improved significantly with the
development of conjunctive use and groundwater banking. Conjunctive use is the coordinated operation
of multiple water supplies to achieve improved supply reliability. During dry periods, or when imported
water supply availability is reduced, banked water can be recovered from groundwater storage to replace,
or firm up, the imported water supply deliveries. SCV Water has been conjunctively utilizing local
groundwater and imported water since SWP water was imported to the Santa Clarita Valley beginning in
1980. SWP and other imported water supplies have supplemented the overall supply of the Santa Clarita
Valley, which previously depended solely on local groundwater supplies.

Drought periods may affect available water supplies in any single year and even for a duration that spans
multiple consecutive years. Hydrologic conditions vary from region to region throughout the state. Dry
conditions in northern California affecting SWP supply may not affect local groundwater and other supplies
in southern California, and the reverse situation can also occur (as it did in 2002 and 2003). For this reason,
SCV Water has emphasized developing a water supply portfolio that is diverse, especially in dry years.
Diversity of supply is considered a key element of reliability planning, giving SCV Water the ability to draw
on multiple sources of supply to ensure reliable service during dry years, as well as during average wet
years.!3

Provided below is a summary of historical water supplies used by SCV Water along with updated water
supply projections presented in the 2020 UWMP that also address certain information required under SB
610 for the proposed Shadowbox Studios Development Project.

13 2020 Santa Clarita Valley Water Report (June 2021).
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TABLE 5-1
SCV WATER HISTORICAL SOURCES OF SUPPLY (AFY)

SOURCE 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 p";gﬁrln
Alluvial 26,186 25593 21431 24,683 19,333 15244 9424 14,030 9,049 7,571 14067
Saugus 7438 8133 8348 9929 10,560 11,085 6979 8,839 8498 9761 11478
TOTAL 33,624 33726 29779 34,612 29,893 26329 16403 22,869 17,547 17,332 25,545

GROUNDWATER ' ’ ’ ’ ' ' ' ' ' ' '
Recycled Water 373 428 400 474 450 507 501 352 458 468 480
SWP % 80%  65%  35% 5% 20%  60%  85%  35%  75%  20% 5%
SWP Deliveries to
SCV Water Service 20,445 36,153 33,126 13,097 15196 31,888 47,912 36,835 41,111 14871 10,934
Area®
Table A 10,713 24,657 4,692 451 11,075 29,647 32,422 12,411 37,503 11,551 1,081
Carryover 9,332 11,496 28434 7,743 4121 2241 15490 24,424 3,608 3,036 6,523
Article 21 400 0 0 0 0 0 0 0 0 0
Turnback Pool Water 0 0 0 0 0 0 0 0 0 0
Yuba 0 0 0 445 0 0 0 0 0 284 1,170
Other DWR 0 0 0 34 0 0 0 0 0 0 194
coordinated transfers
Flex Storage
Withdrawals 0 0 0 4,424 0 0 0 0 0 0 1,966
SWP Deliveries to
Out of Service Area 21,608 10,000 0 0 4339 1500 5425 24,502 0 5,628
Storage/Exchange®
RRBWSD Banking 1,006 6,031 0 0 0 0 0 0 0 0
Semitropic WSD 0 0 0 0 0 0 5,340 0 5,002 0
Banking
Rosedale Exchange o, 5 g59 0 0 0 0 0 0 11000 0
Program
WKWD Exchange ¢ 0 0 0 0 0 0 0 0 0
Program
CCWA Exchange 0 0 0 0 0 1,500 0 0 0 0
Program
AVEK Exchange 0 0 0 0 0 0 0 0 7,500 0
Program
UWCD Exchange 0 0 0 0 0 0 0 0 1,000 0
Program
Flex Storage Refill 0 0 0 0 4,339 85 0 0 0 1,966
Back up San Luis 0 0 0 0 0 0 0 0 0 0 3,662
Storage
Withdrawals from
Out-of-Service Area 0 0 0 9,774 2,998 0 0 0 750 22,957 21,323
Storage/Exchange ®
RRBWSD Banking 0 0 0 2824 2,998 0 0 0 0 1,600 16,323
Semitropic WSD 0 0 0 0 0 0 0 0 0 5000 5,000
Banking
Rosedale Exchange 0 0 0 0 0 0 0 0 0 14,451

Program
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WKWD Exchange
Program

CCWD Exchange
Program

0 0 0 2,000 0 0 0 0 0 500

NLF Semitropic
Banking

AVEK Exchange
Program

UWCD Exchange
Program

0 0 0 4,950 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 1,406

Other Imported
Deliveries to SCV
Water Service
Area©@

11,000 0 0 11,000 10,995 0 0 0 0 11000 9,685

Other Imported
Deliveries to Out-of-

Service Area 2,188 19,569 28,629 0 0 11,000 11,370 5,062 10,282 0 1,315
Storage/Exchange®

or Water Sale

Total Imported
Supplies to SCV 31,445 36,153 33,126 33,871 29,189 31,888 47,912 42,835 42,961 48,828 41,942
Water Service Area

Total Local and
Imported Supplies
Utilized in SCV
Water Service Area

65,442 70,307 63,305 68,957 59,532 58,724 64,816 66,056 60,966 66,628 67,967

End of the year
carryover supply
(left over table A 41,651 48,809 21,482 18,048 21,899 51,571 42,788 39,211 9,013 13,466 13,633
and carryover
noted in text)

Sources: DWR Bulletin 132, Management of the California State Water Project; and DWR delivery files.
Notes:

(@) Includes deliveries of Table A supplies, carryover water, Article 21 water, Turnback Pool water, local supply (from West
Branch reservoirs), Yuba Accord water and water purchased through DWR.

(b) Out-of-service area storage includes flexible storage refill in Castaic Lake, the SCV Water Semitropic Banking
Program, NLF Semitropic Banking Program and the Rosedale-Rio Bravo Banking Program. Exchanges include
programs with the Rosedale-Rio Bravo, West Kern Water District, Central Coast Water Agency, Antelope Valley East
Kern, and United Water Conservation District.

(c) Deliveries from Buena Vista.

(d) Includes BVRRB water sales and deliveries to Devils Den service area. Also includes BVRRB deliveries to banking
programs and exchanges, or San Luis backup storage.

5.1.1 Historical Operations of Santa Clarita Valley Water System

A review of the period from 2011 through 2021 is provided in Table 5.1. This table illustrates the previous
discussion in this section. Add text with specific examples to support previous points in Section 5.1.

2011 was characterized as a wet year resulting in a high SWP Table A allocation of 80%. With wet

conditions and surplus Table A water, SCV Water executed two 2:1 exchange programs totaling 20,602
AF and delivered 1,006 AF of water to be stored in the RRBWSD banking program in order to utilize as
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much water as possible for future years. Excess Table A and carryover supplies not utilized totaled 41,651
AF to be available as carryover in 2012.

2012 was characterized by an increase in water use attributed to unseasonably high temperatures and
below normal rainfall in early 2012 resulting in a longer irrigation season. The water year ended up with
average precipitation which resulted in a SWP Table A allocation of 65%. SCV Water started the year with
41,651 AF of Article 56 Carryover supply, of which 30,155 AF was reclassified due to reservoir levels filling
up. With surplus water, SCV Water sold 16,500 AF of BVRRB water (annual supply plus banked supply)
to West Kern County Agriculture Water Districts, banked 6,301 AF into RRBWSD banking program and
further exchanged 3,969 AF in the RRBWSD 2:1 exchange program. SCV Water used 11,496 AF of
carryover and ended the year with 2013 carryover supplies totaling 48,809 AF.

2013 was characterized with unseasonably high temperatures and below normal rainfall resulting in a
lower SWP Table A allocation of 35%. The SCV Water service area grew rapidly in 2013 with 5% increased
demands and 750 new service connections added. Imported carryover and Table A water were utilized to
meet imported demands. 28,000 AF of supplies were sold to other agencies to bring in revenue and reduce
loss of excess supplies. Even with previous years carryover water being reclassified due to wet hydrology,
SCV Water was able to reserve 21,482 AF unused Table A into carryover for the start of 2014 in
preparation of continued or worsening drought conditions.

2014 was characterized by extremely dry conditions locally and statewide resulting in a historically low
SWP Table A allocation of 5%. To meet dry year imported demands SCV Water utilized 7,743 AF of
carryover supplies, recovered 9,774 AF from banking and exchange programs, withdrew 4,424 AF from
Castaic Flexible Storage, and received 445 AF from Yuba County Accord Water. In addition, state
mandated conservation program regulations helped drive water demands down reserving 18,048 AF of
unused carryover and Table A supplies for 2015 if drought conditions persisted.

2015 was characterized by a fourth year of drought with record high temperatures, record low precipitation
and record low snowpack. 2015 was recorded as one of the driest and warmest winters since 1950
resulting in a SWP Table A allocation of 20%. In 2015 SCV Water entered into an agreement with
Semitropic to participate in the Stored Water Recovery Unit (SWRU) as an additional source of dry-year
water supply. SCV Water utilized Table A supply, carryover supply, BVRRB supply and recovered 2,998
AF from the RRB water banking program to meet imported demands. 4,339 AF of unused Table A supply
were backfilled to the flexible storage account utilized in 2014. 2015 total unused carryover and Table A
supplies available for 2016 totaled 21,892 AF.

2016 was characterized by average precipitation in northern California, an improvement to the previous
four years of drought with enough precipitation to offset some of the large deficits in water storage
reservoirs resulting in a SWP Table A allocation of 60%. SCV Water saw demands increase in 2016 from
the easing of SWRCB emergency water conservation measures shifting from mandatory to voluntary.
Imported demands were met with minimal carryover and Table A supplies. SCV Water exchanged 1,500
AF of Table A water and stored 5060 AF of BVRRB water into the Rosedale banking program. The
remaining BVRRB supply was stored in San Luis reservoir and added to 2017 carryover supplies which
totaled 51,571 AF at the end of the year.

2017 was characterized by the second largest statewide runoff and the end of the state’s 5-year drought.
2017 snow water equivalent came in at 163% of April 15t average resulting in a large SWP Table A
allocation of 85%. Of the 51,571 AF of carryover storage available in 2017, 15,490 AF was delivered to
SCV Water service area and the rest was reclassified due to the wet hydrology. With surplus Table A SCV
Water backfilled the remaining 85 AF to the Castaic flexible storage account and maximized deliveries to
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banking programs totaling 5,340 AF (storage space only available in Semitropic SWRU, RRBWSD
program full). With plenty of Table A and carryover supplies, SCV Water sold BVRRB water supply to Kern
County Westside Districts. Remaining Table A supplies totaled 42,788 in carryover for 2018.

2018 was characterized by dry conditions returning statewide with nearly all the state experiencing below-
average precipitation and SCV Water receiving less than half its average annual precipitation. This resulted
in a lower then average SWP Table A allocation of 35%. Imported demands were met with carryover and
Table A supplies, with the remaining supplies being carried over into 2019 totaling 39,211 AF.

2019 was characterized by above average precipitation locally and statewide resulting in somewhat lower
demands and an above average SWP Table A allocation of 75%. SCV Water started the year with 39,221
AF of Article 56 Carryover supply which 3,608 AF was delivered, and the remaining 35,603 AF was lost as
a result of wet hydrology. The high allocation allowed for SCV Water to reduce local pumping of
groundwater to maintain sustainable groundwater resources in dry-year and increase imported Table A
deliveries to the service area. In addition, SCV Water executed three different 2:1 water exchanges with
other State Water Contractors totaling 19,500 AF and delivered 5,000 AF to Semitropic SWRU banking
reserves. Remaining unused Table A water was categorized as 2020 carryover supply totaling 9,013 AF.

2020 was characterized by below average precipitation locally and statewide resulting in higher water
demands and a low SWP Table A allocation of 20%. SCV Water also faced an increased demand for
imported water supplies due to significant loss of local groundwater wells impacted by updated regulations
related to PFAS (Per and Polyfluoroalkyl Substances). Increased imported demands were met utilizing
banking, exchanges, and transfer programs. The completion of the Drought Replacement Wells in 2019 at
the Rosedale-Rio Bravo Water Banking Program (RRBWBP) increased recovery capacity from 3,000 AFY
in 2014 and SCV Water was able to recover 16,501 AF from the RRB Banking and Exchange programs.
An additional 5,000 AF was recovered from the Semitropic SWRU and 1,906 AF from exchange programs.
SCV Water utilized 3,036 AF of 2020 carryover supplies, conserving unused carryover and Table A
supplies for 2021 carryover which totaled 13,466 AF.

2021 was characterized as an extreme water year in terms of precipitation and temperature and ended up
as California’s second driest year on record based on statewide runoff resulting in a second lowest SWP
Table A allocation of 5%. Santa Clarita experienced its driest water year on record, only receiving 3.38
inches of precipitation all year. SCV Water continued to be impacted by loss of local groundwater wells
related to PFAS, but successfully completed combined treatment facilities for three major alluvial wells
which came online in 2021 adding critically needed water to local supplies to meet demands. In addition
to maximizing groundwater production, SCV Water recovered about 25,000 AF of water from imported
banking programs, 1,364 AF from dry year transfer programs, and utilized 1,966 AF from the Castaic
flexible storage account to meet imported demands. In preparation of continued drought conditions, only
6,523 AF of carryover supplies were used, the Castaic flexible storage account was refilled, and excess
banking, transfer water and Table A supplies not needed to meet demands were reserved as carryover for
2022, totaling 13,633 AF.
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5.1.2 Average/Normal Year Supplies and Demand Comparison

Table 5-2 summarizes the supplies available to meet demands over the 30-year planning period during an
average/normal year. As presented in the table, the water supply is broken down into existing and planned
water supply sources, including wholesale (imported) water, local supplies, and banking programs. The
demands shown include reductions from projected passive conservation savings, and both with and
without active conservation savings. Future demands include that of the Shadowbox Studios Development
Project.

Table 5-2
October 2022 Adjustments
Proje ed O a ea pplie and De ana A
2025 2030 2035 2040 2045 2050
Existing Supplies
Existing Groundwater®
Alluvial Aquifer® 8,900 8,180 7,300 7,300 7,300 7,300
Saugus Formation® 12,940 7,110 7,110 7,110 7,110 7,110
Total Groundw ater 21,840 15,290 14,410 14,410 14,410 14,410
Recycled water®
Total Recycled 450 450 450 450 450 450
Imported Water
State Water Project® 52,360 51,410 50,460 49,500 49,500 49,500
Flexible Storage Accounts @
Buena Vista-Rosedale 11,000 11,000 11,000 11,000 11,000 11,000
Nickel Water - Newhall Land® - - 1,607 1,607 1,607 1,607
Yuba Accord Water(" 1,000 - - - - l

Total Imported 64,360 62,410 63,067 62,107 62,107 62,107
@

Existing Banking and Exchange Programs

Rosedale Rio-Bravo Bank'® - - - - - -

Semitropic Bank'® - - - R _ N

Semitropic — Newhall Land Bank‘® - - _ _ _ _

Antelope Valley West Kern Water Agency Exchange( - - - - - -

United Water Conservation District Exchange® - - - - - -
Total Bank/Exchange [0} (0] [0} [0} 0 (0]

Total Existing Supplies 86,650 78,150 77,927 76,967 76,967 76,967

Planned Supplies

Future and Recovered Groundwater"

Alluvial Aquifer®© 9,845 19,870 23,490 23,490 23,490 23,490
Saugus Formation®©® 3,000 2,790 2,790 2,790 2,790 2,790
Total Groundw ater 12,845 22,660 26,280 26,280 26,280 26,280
Recycled water®
Total Recycled 1,849 3,696 5,091 6,498 7,499 8,511
Planned Banking Programs
Rosedale Rio-Bravo Bank®® - - - - - -
Total Banking (0] 0 (0] (0] (0] 0]
Total Planned Supplies 14,694 26,356 31,371 32,778 33,779 34,791
Total Supplies (Existing and Planned) ) 101,344 104,506 109,298 109,745 110,746 111,758
Demands™
Demands with passive conservation™ 82,100 89,300 97,600! 104,300/ 109,600/ 115,100
Demands with passive and active consenvation™ 76,400 81,700 88,700 93,600 97,500, 101,000
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Notes:

(@) Existing groundwater supplies represent the quantity of groundwater available to be pumped with existing wells. Declines
from 2025 pumping levels reflect transfer of normal year pumping from existing wells to future and recovered wells.

(b) Existing Recycled Water is based on current average annual use.

(c) SWP supplies are based on average deliveries from DWR'’s 2021 DCR (56% - 52% at buildout due to climate change).

(d) Supplies not needed in average years.

(e) Existing Newhall Land supply committed under approved Newhall Ranch Specific Plan. Water is available from 2021 -2034
to meet supply shortfalls associated with the Newhall Ranch Specific Plan. Assumed to be transferred to SCV Water once Newhall
Ranch development is completed around 2035.

) Supply available for purchase every year, however, shown is amount available in dry periods, after delivery losses. This
supply would typically be used only during dry years and is available through 2025.

(g) Supplies not needed in average years.

(h) Future and Recovered groundwater supplies include recovered impacted wells and new groundwater well capacity that may
be required by SCV Water's production objectives in the Alluvial Aquifer and the Saugus Formation. When combined with existing
Agency and non-Agency groundwater supplies, total groundwater production remains within the sustainable ranges identified in
Tables 4-10 and 4-11 and is within the groundwater basin yields per the 2020 SCV-GSA Water Budget Development Tech Memo
(GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(i)  Future Category includes all wells restored from PFAS and Perchlorate water quality issues, and other future alluvial wells
including those associated with development under the Newhall Ranch Specific Plan. Schedule for recovered well capacity based
on Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks 2021 Appendix M. 2025 adjustments
based on January 2022 engineering project schedule updates.

()) Future and Recovered Saugus wells include perchlorate-impacted Well 205, two replacement wells (Saugus 3 & 4), and up
to four new wells (Saugus 5-8) planned to provide additional dry-year supply. New dry-year wells would not typically be operated
during average/normal years.

(k) Planned recycled water is the total projected recycled water use from Table 5-3 less existing use. Projections reflect demands
that can be cost-effectively served with projected supplies. Refer to Section 5 for additional details on recycled water demands
and supplies.

()  Firm withdrawal capacity under existing Rosedale Rio-Bravo Banking Program to be expanded by 10,000 AFY by 2030 (for
a combined total of 20,000 AFY).

(m) For completeness, LAWWD36 sales are included in demands and supplies. Breakdown of LACWWD 36 and SCV Water
Demands are shown in Table 2-10. Further, LACWWD 36's Saugus groundwater supplies shown in TABLE 4-8A.

(n) Total demands with passive and active conservation from Table 2-10.

(o) August 2022 updates based on the most recent engineering schedule for well projects

5.1.3 Single Dry Year Supplies and Demand

The water supplies and demands for the water suppliers over the 30-year planning period were analyzed
in the event that a single-dry year occurs, based on the worst single dry year on record. Table 5-3
summarizes the existing and planned supplies available to meet demands during a single-dry year. The
demands shown include reductions from projected passive conservation savings, and both with and
without active conservation savings. The demand during dry years was assumed to increase by 6
percent. Future demands include that of the Shadowbox Studios Development Project.
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Table 5-3
October 2022 Adjustments

Projectea gle-D ea bplies and Demand
2025 2030 2035 2040 2045 2050
Existing Supplies
Existing Groundwater®
Alluvial Aquifer(') 8,130 6,330 5,590 5,590 5,590 5,590
Saugus Formation® 16,320f 17,880 17,880, 17,880 17,880} 17,880
Total Groundwater 24,450 24,210 23,470 23,470 23,470 23,470
Recycled Water®
Total Recycled 450 450 450 450 450 450
Imported Water
State Water Project(c) 2,618 2,380 2,142 1,904 1,904 1,904
Article 56 Carryover®® 5,000
Flexible Storage Accounts® 6,060 4,680 4,680 4,680 4,680 4,680
Buena Vista-Rosedale 11,000 11,000 11,000 11,000 11,000 11,000
Nickel Water - Newhall Land‘® - - 1,607 1,607 1,607 1,607
Yuba Accord Water 1,000 - - - - -
Total Imported 25,678 18,060 19,429 19,191 19,191 19,191
Existing Banking and Exchange Programs
Rosedale Rio-Bravo Bank© 10,000 10,000 10,000 10,000 10,000 10,000
Semitropic Bank™ 5,000 5,000 5,000 5,000 5,000 5,000
Semitropic — Newhall Land Bank™® - - 4,950 4,950 4,950 4,950
Antelope Valley East Kern Water Agency Exchange - - - - - -
United Water Conservation District Exchange?) - - - - - -
Total Bank/Exchange 15,000 15,000 19,950 19,950 19,950 19,950
Total Existing Supplies®;  65,578: 57,720, 63,299, 63,061, 63,061} 63,061
Planned Supplies
Future and Recovered Groundwater?
Alluvial Aquifer®® 11,580 17,020f 20500, 20,500{ 20500/ 20,500
Saugus Formation®® 7540 15920f 15,920{ 15,920{ 15920/ 15,920
Total Groundwater 19,120 32,940 36,420 36,420 36,420 36,420
Recycled Water™
Total Recycled 1,849 3,696 5,091 6,498 7,499 8,511
Planned Banking Programs
Rosedale Rio-Bravo Bank™ - 10,000 10,000 10,000 10,000 10,000
Total Banking 0 10,000 10,000 10,000 10,000 10,000
Total Planned Supplies 20,969! 46,636/ 51,511/ 52,918, 53919, 54931
Total Supplies (Existing and Planned)(p) 86,547 104,356 114,810 115,979 116,980 117,992
Demands©®
Demands with passive conservation 87,000 94,700f 103,500; 110,600 116,200f 122,000
Demands with passive and active conservation 81,000 86,600 94,000 99,200 103,400; 107,100
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Notes:

(@ Existing groundwater supplies represent the quantity of groundwater available to be pumped with existing wells. Dry-
year production represents anticipated maximum dry year production. Declines from 2025 pumping levels reflect transfer of
normal year pumping from existing wells to future and recovered wells.

(b) Existing recycled water is based on current average annual use.

(c) Deliveries from DWR'’s 2021 DCR show single dry year allocations at 6% under current conditions to 4% under future
conditions. SCV Water assumes a more conservative approach which eliminates any carryover deliveries reducing the current
to future range to 3% to 2% under single dry year conditions.

(d) Includes both SCV Water and Ventura County entities flexible storage accounts. Extended term of agreement with
Ventura County entities expires after 2025.
(e) Existing Newhall Land supply committed under approved Newhall Ranch Specific Plan. Water is available from 2021 -

2034 to meet supply shortfalls associated with the Newhall Ranch Specific Plan. Assumed to be transferred to SCV Water once
Newhall Ranch development is completed around 2035.

) Supply shown is amount available in dry periods, after delivery losses. This supply would typically be used only during
dry years and is available through 2025.

(9) Supplies shown are annual amounts that can be withdrawn using existing firm withdrawal capacity and would typically
be used only during dry years.

(h) Existing Newhall Land supply. Assumed to be transferred to SCV Water during Newhall Ranch development by 2035.
0] Supplies shown are totals recoverable under the exchange and would typically be recovered only during dry years with
SWP allocation greater than 30%.

0] Future and Recovered groundwater supplies include recovered impacted wells and new groundwater well capacity that

may be required by SCV Water’s production objectives in the Alluvial Aquifer and the Saugus Formation. When combined with
existing SCV Water and non-SCV Water groundwater supplies, total groundwater production remains within the sustainable
ranges identified in Tables 4-10 and 4-11 and is within the groundwater basin yields per the 2020 SCV-GSA Water Budget
Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

(k) Future and Recovered Alluvial groundwater include PFAS, and perchlorate impacted alluvial wells, one replacement
well (S 9), and future wells, including those for Newhall Ranch Specific Plan. Schedule for recovered well capacity based on
Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks 2021 Appendix M. 2025 adjustments
based on January 2022 engineering project schedule updates).

0] Future and Recovered Saugus wells include perchlorate impacted Well 205, two replacement wells (Saugus 3 & 4),
and up to four new wells (Saugus 5-8) planned to provide additional dry-year supply. New dry-year wells would not typically be
operated during average/normal years.

(m) Planned recycled water is the total projected recycled water use less existing use. Projections reflect demands that can
be cost-effectively served with projected supplies. Refer to Section 3 for additional details on recycled water demands and
supplies.

(n) Firm withdrawal capacity under existing Rosedale Rio-Bravo Banking Program to be expanded by 10,000 AFY by 2030
(for a combined total of 20,000 AFY).

(0) Demands assume a 6% increase above normal demand during dry years.

p) For completeness, LAWWD36 sales are included in demands and supplies. Breakdown of LACWWD 36 and SCV
Water Demands are shown in Table 2-2. Further, LACWWD36's Saugus groundwater supplies are shown in Table 3-4B.

()] Future demands include that of the Shadowbox Studios Development Project.

(9] August 2022 updates based on most recent engineering schedule for well projects

(s) Carryover supply updates based on 2023-2025 Operating Plans assuming consistent 5% SWP allocation.

5.1.4 Multiple Dry Year Supplies and Demand

The water supplies and demands over the 30-year planning period were analyzed in the event that a five-
year dry period occurs, similar to the drought that occurred during the years 1988-1992. Table 5-4
summarizes the existing and planned supplies available to meet demands during a five-year dry period.
Supply volumes shown represent averages for the consecutive five-year period, assuming each 5-year
interval (2025, 2030, etc.) is the midpoint of the five-year period. The demands shown include reductions
from projected passive conservation savings, and both with and without active conservation savings. As
in the single-dry year scenario, demand during dry years was assumed to increase by 6 percent. Future
demands include that of the Shadowbox Studios Development Project.
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TABLE 5-4
October 2022 Adjustments

PROJECTED FIVE-YEAR DRY PERIOD SUPPLIES AND DEMANDS (AF)

Supplies Available 2025 2030 2035 2040 2045 2050
Existing Supplies
Existing Groundwater®
Alluvial Aquifer® 7,800 6,720 5,890 5590 5590 5,590
Saugus Formation® " 15,970 17,610 17,610 17,610 17,610 17,610
Total Groundwater 23,770 24,330 23,500 23,200 23,200 23,200
Recycled Water®
Total Recycled 450 450 450 450 450 450
Imported Water
State Water Project® 23,800 23,800 23,800 23,800 23,800 23,800
Carryover (Article 56) O 5,000
Flexible Storage Accounts© 4,980 4,680 4,680 4,680 4,680 4,560
Buena Vista-Rosedale 11,000 11,000 11,000 11,000 11,000 11,000
Nickel Water - Newhall Land® 0 0 960 1,610 1,610 1,610
Yuba Accord® 600 0 0 0 0 0
Total Imported 45,380 39,480 40,440 41,090 41,090 40,970
Banking and Exchange Programs
Rosedale Rio-Bravo Bank® 10,0000 10,000 10,000 10,000 10,000 10,000
Semitropic Bank® 5,000 5,000 5,000 5,000 4,929 1,859
Semitropic - Newhall Land Bank® 0 0 2,970 4,950 4,950 4,950
AVEK Exchange? 450 450 0 0 0 0
UWCD Exchange? 100 100 0 0 0 0
IRWD Short Term Exchange®® 1,000 0 0 0 0 0
Total Bank/Exchange 16,550 15,550 17,970 19,950 19,879 16,809
Total Existing Supplies® 86,150 79,810 82,360 84,690 84,619 81,429
Planned Supplies
Future and Recovered Groundwater®
Alluvial Aquifer®® 11,480 16,310 19,800 20,500 20,500 20,500
Saugus Formation(™® 5,950 8,020 8,020 8,021 8,021 8,021
Total Groundwater 17,430 24,330 27,820 28,521 28,521 28,521
Recycled Water™ 1,823 3,603 5,045 6,498 7,499 8,389
Total Recycled 1,823 3,603 5,045 6,498 7,499 8,389
Planned Banking Programs
Rosedale Rio-Bravo Bank® 0 6,000 10,000 10,000 10,000 10,000
Total Banking 0 6,000 10,000 10,000 10,000 10,000
Total Planned Supplies 19,253 33,933 42,865 45,019 46,020 46,910
Total Existing and Planned Supplies 105,403 113,743 125,225 129,709 130,640 128,340
Demands with Passive Conservation®@ 83,570 91,380 99,670 106,660 112,100 117,010
Demands with Active Conservation®® 77,830 83,620 90,570 95,780 99,670 102,870
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Notes:

@

(b)
(c)
(d)

(e)

®
)
(h)

(i)
0

(k)

o

(m)
(n)

(0)

(P)
(@

(n
(s)

Existing groundwater supplies represent the quantity of groundwater available to be pumped with existing wells. Dry-year
production represents anticipated maximum dry year production. Declines from 2025 pumping levels reflect transfer of
normal year pumping from existing wells to future and recovered wells

Existing recycled water is based on current average annual use.

SWP supplies based on 1988-1992 hydrology from the 2021 DCR future conditions averaging 25% allocation for 5 years.
Includes both SCV Water and Ventura County entities flexible storage accounts through 2025 and only SCV Water portion
beyond 2025.

Existing Newhall Land supply committed under approved Newhall Ranch Specific Plan. Water is available from 2021 -2034
to meet supply shortfalls associated with the Newhall Ranch Specific Plan. Assumed to be transferred to SCV Water once
Newhall Ranch development is completed around 2035.

1,000 AFY assumed to be available during dry and critically dry years. Lower quantity in table reflects averaging of supply
over the five-year period. This supply is only available through 2025.

SCV Water has an existing firm withdrawal capacity of 10,000 AFY and a storage capacity of 100,000 AF. There is currently
(as of January 2021) 98,800 AF of recoverable Water in storage.

SCV Water has a maximum firm withdrawal capacity of 5,000 AFY and a storage capacity of 15,000 AF. Additionally, SCV
Water has 40,270 AF of recoverable Water stored which may be recovered using this withdrawal capacity.

Existing Newhall Land supply. Assumed to be transferred to SCV Water during Newhall Ranch development by 2035.
Exchange recovery was assumed to occur one year during the five-year dry period, for an average annual supply of one-
fifth of the total recoverable water available (total recoverable is 2,250 AF from Antelope Valley East Kern Water Agency
(AVEK) and 500 AF from United Water Conservation District exchange programs, and an options for 5,000 AF in 2023 from
Irvine Ranch Water District Short-Term Exchange Agreement).

Future and Recovered groundwater supplies include recovered impacted wells and new groundwater well capacity that may
be required by SCV Water’s production objectives in the Alluvial Aquifer and the Saugus Formation. When combined with
existing SCV Water and non-SCV Water groundwater supplies, total groundwater production remains within the sustainable
ranges identified in Tables 4-9 and 4-10 and is within the groundwater basin yields per the 2020 SCV-GSA Draft Water
Budget Development Tech Memo (GSI 2020) and the updated Basin Yield Analysis (LSC & GSI 2009).

Future Category includes all wells restored from PFAS and Perchlorate water quality issues, and other future alluvial wells
including those associated with development under the Newhall Ranch Specific Plan. Schedule for recovered well capacity
based on Groundwater Treatment Implementation Plan Technical Memorandum, Kennedy Jenks 2021 Appendix M.
(Updated numbers based on most current engineering schedule)

This includes Saugus perchlorate impacted Well 205, two replacement wells (Saugus 3 & 4), and up to four new wells
(Saugus 5-8) planned to provide additional dry-year supply. New dry-year wells would not typically be operated during
average/normal years.

Planned recycled water is the total projected recycled water use from Table 3-10 less existing use. Projections reflect
demands that can be cost-effectively served with projected supplies. Refer to Section 3 for additional details on recycled
water demands and supplies.

Firm withdrawal capacity under existing Rosedale Rio-Bravo Banking Program to be expanded by 10,000 AFY by 2030 (for
a combined total of 20,000 AFY).

Demands are weather adjusted for dry 1988-1992 hydrology.

For completeness, LAWWD36 sales are included in demands and supplies. Breakdown of LACWWD 36 and SCV Water
Demands are shown in Table 2-2. Further, LACWWD 36's Saugus groundwater supplies are shown in Table 3-4B.

August 2022 updates based on most recent engineering schedule for well projects.

Carryover supply updates based on 2023-2025 Operating Plans assuming consistent 5% SWP allocation.

5.2 Additional Water Supply Reliability Analysis

As discussed in Section 4.10, SCV Water has undertaken additional analysis of its water supply reliability
beyond the Normal, Single Dry-Year and Multiple Dry-Year analysis provided for the 2020 UWMP, and
this Water Supply Assessment. This was done with the 2021 update to its Water Supply Reliability Plan
(Plan). The Plan uses an analytic spreadsheet model that incorporates the anticipated increase in demand
due to growth and climate change (through 2050) and models the variability of hydrology both locally and
from imported sources. For each hydrologic sequence, the model steps through each year of the study
period, comparing annual supplies to demands and operating SCV Water storage programs as needed,
adding to storage in years when supplies exceed demand, and withdrawing from storage when demand
exceeds supplies. Results from the multiple hydrologic sequences are then compiled and summarized to
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provide a statistical assessment of the reliability of SCV Water’'s supplies and storage programs to meet
its projected demands over the study period.

The reliability analysis conducted in the Plan is more rigorous and conservative than that contained in the
2020 UWMP and in Section 5.1 of this WSA. The Plan models the operation of SCV Water's supply
portfolio through the full 82-year historical hydrologic period and incorporates projected storage balances
when determining the quantity of water available from a banking program to meet water demands during
dry periods. Further, while UWMP Section 5.2 incorporated a gradual decline in SWP reliability between
2020 and 2040 due to climate change, the Plan’s modeling is based on SWP hydrology adjusted to reflect
2040 climate change, being applied to all years in the study period.

The Plan analyzed various scenarios analyses, which analysis can be used to answer several questions
including:

1. How long current facilities could be relied upon to achieve reliability?

2. If the mix of existing and proposed facilities in the UWMP achieved reliability through 20507

3. If certain future facilities were not constructed, (specifically some or all of the new Saugus
Formation wells were either not constructed or otherwise unavailable) would alternative programs
that SCV Water is investigating be able to achieve reliability?

With respect to the first question identified above, the analysis shows that current supplies (including
recovered groundwater capacity) along with active conservation will be sufficient until 2040.

Regarding the second question, to achieve reliability in subsequent years, additional investments in those
programs and facilities identified in the UWMP (Scenarios 1) would be sufficient to achieve reliability
through 2050.

As to the third question, Scenarios 2-5 demonstrate that alternative programs to those contained in the
UWMP could offer different paths to achieve reliability or if implemented in addition to the UWMP could
provide additional supplies in excess of demand.

Supply Reliability

As discussed above, the analysis contained in the Plan represents a more robust and conservative
analysis than that contained in Section 5.1. Nevertheless, the conclusions related to the ability of SWC
Water to reliably meet water demands (including the Shadowbox Studios Development) are consistent. If
SCW water continues to implement active water conservation measures, conjunctively use its imported
water, groundwater, and water banking facilities, and invests in future water supply facilities as identified
in the 2020 UWMP it will reliably meet water demands in its service area through 2050. The ability to
implement other alternative water supply programs identified in the Plan’s analysis demonstrates a
robustness to this conclusion as alternatives exist should some of the future water supplies identified in
the 2020 UWMP become unattainable.

5.3 Conclusion

As set forth in this WSA, SCV Water has evaluated the long-term water needs (water demand) within its
service area and has compared these needs against existing and planned water supplies. Demand
projections are based on applicable population projections and county and city land use plans, and account
for conservation as well as climate change impacts and other relevant factors. This WSA concludes that
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the total projected water supplies available to the SCV Water service area over the 30-year projection
during normal, single-dry, and multiple-dry year (5-year drought) periods are sufficient to meet the
projected demands associated with the proposed Shadowbox Studios Development Project, in addition to
existing and other planned future uses, including agricultural and industrial uses, throughout the Valley,
provided that SCV Water continues to utilize available SWP Table A Amounts, and continues to incorporate
conjunctive use (coordinated use of surface water and groundwater), water conservation, water transfers,
recycled water, and water banking as part of the total water supply portfolio and management approach to
long-term water supply planning and strategy.
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Section 6: References Used or Relied Upon in Preparing WSA

This WSA used or relied on information contained in the documents listed below. Documents may be
available online at the links provided or by contacting the SCV Water - Water Resources Department at
(661) 297-1600. The documents are part of SCV Water’s record for the preparation of this WSA.

California Department of Water Resources, July 2020. 2019 State Water Project Delivery Capability
Report, available at: https://water.ca.gov/Library/Modeling-and-Analysis/Central-Valley-models-
and-tools/CalSim-1I/DCR2019.

California Department of Water Resources. 2018. Delta Flood Emergency Plan.

California Department of Water Resources. 2018a. Guidance for Climate Change Data Use During
Groundwater Sustainability Plan Development, available at: https://water.ca.gov/-/media/DWR-
Website/Web-Pages/Programs/Groundwater-Management/Sustainable-Groundwater-
Management/Best-Management-Practices-and-Guidance-Documents/Files/Climate-Change-
Guidance Final ay 19.pdf.

California Department of Water Resources. November 2011. “Climate Change Handbook for Regional
Water Planning”, available at: https://www.epa.gov/sites/default/files/2021-
03/documents/climate _change handbook regional water planning.pdf

California Department of Water Resources, 2016. Bulletin 118 — Update 2016, available at:
https://cawaterlibrary.net/wp-content/uploads/2017/05/Bulletin 118 Interim Update 2016.pdf

California Department of Water Resources and the Army Corps of Engineers, 2019. Delta Emergency
Integration Plan.

California Department of Water Resources Climate Change Technical Advisory Group (CCTAG). 2015.
Producing Scientific and Strategic Guidance for California's Department of Water Resources,
available at: https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/All-
Programs/Climate-Change-Program/Climate-Program-Activities/Files/Reports/Perspectives-
Guidance-Climate-Change-Analysis.pdf

California Division of Drinking Water, November 1997. Policy Memo 97-005: Policy Guidance for Direct
Domestic Use of Extremely Impaired Sources, available at:
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/docs/process_memo_97-
005-r2020_v7.pdf

California Ocean Protection Council. 2018. Sea-Level Rise Guidance, available at:
https://opc.ca.gov/iwebmaster/ftp/pdf/agenda items/20180314/ltem3_Exhibit-
A OPC SLR Guidance-rd3.pdf

California Office of Emergency Services (Cal OES). 2018. Northern California Catastrophic Flood
Response Plan, available at: https://www.caloes.ca.gov/cal-oes-divisions/planning-
preparedness/catastrophic-planning
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California State Water Resources Control Board, March 2000. Revised Water Right Decision 1641,
available at:
https://www.waterboards.ca.gov/waterrights/board decisions/adopted orders/decisions/d1600 d
1649/wrd1641 1999dec29.pdf

Carollo Engineers, June 2015. Santa Clarita Valley Water Agency Water Resources Reconnaissance
Study, available at: http://yourscvwater.com/water-supply-assessments

CH2M Hill, 2004a. Regional Ground water Flow Model for the Santa Clarita Valley, Model Development
and Calibration. April, http://yourscvwater.com/water-supply-assessments

CH2M Hill, 2004 b. Analysis of Perchlorate Containment in Ground water Near the Whittaker-Bermite
Property, Santa Clarita, California, Prepared in support of the 97-005 Permit Application,
December, available at: http://yourscvwater.com/water-supply-assessments

CH2M Hill, 2005a. Technical Memorandum, Calibration Update of the Regional Ground Water Flow
Model for the Santa Clarita Valley, Santa Clarita, California, August, available at:
http://yourscvwater.com/water-supply-assessments

CH2M Hill and Luhdorff & Scalmanini, Consulting Engineers, 2005. Analysis of Ground Water Basin
Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County,
California, prepared for Upper Basin Water Purveyors, August, available at:
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentIiD=11086

Geoscience. 2014. Salt and Nutrient Management Plan for the Upper Santa Clara River Groundwater
Basin Volumes 1 and 2, available at: http://yourscvwater.com/water-supply-assessments

Geosyntec Water Supply Reliability Plan, 2021, available at: http://yourscvwater.com/water-supply-
assessments

GSI Water Solutions (GSI), Inc. 2022. Santa Clara River Valley East Groundwater Sustainability Plan.
Available at: https://scvgsa.org/wp-content/uploads/2021/12/SCV-GSP-Sections-Combined-

20211217.pdf

GSI Water Solutions (GSI), Inc. 2020a. Water Budget Development for the Santa Clara River Valley East
Groundwater Subbasin, Draft Technical Memorandum, available at: https://yourscvwater.com/wp-
content/uploads/2021/04/SCV-GSA-Draft-Tech-Memo-%E2%80%93-Water-Budget-
Development.pdf

GSI Water Solutions, Inc. 2020. Development of a Numerical Groundwater Flow Model for the Santa
Clara River Valley East Groundwater Subbasin, available at: https://scvgsa.org/wp-
content/uploads/2020/11/01 DRAFT-MdI-Dev-Rpt-Clean-Text-2020-09-22.pdf

GSI & LSCE. 2014. Draft Report: Perchlorate Containment Plan for Well V201 and Saugus Formation
Groundwater in the Santa Clarita Valley (Task 3 of the Well V201 Restoration Program), available
at: http://yourscvwater.com/water-supply-assessments

Kennedy/Jenks Consultants. 2021. Santa Clarita Valley Water Agency Groundwater Treatment
Implementation Plan. April, available at: https://yourscvwater.com/wp-
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content/uploads/2021/04/App-C-Final-SCVWA Groundwater-treatment Imp-Plan-Rpt4-19-
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Kennedy/Jenks Consultants. 2021. Santa Clarita Valley 2020 Urban Water Management Plan. July,
available at: https://yourscvwater.com/uwmp/

Kennedy/Jenks Consultants. 2002. Recycled Water Master Plan Update, available at:
http://yourscvwater.com/water-supply-assessments

Kennedy/Jenks Consultants. 2016a. Recycled Water Master Plan Update, available at:
https://yourscvwater.com/wp-
content/uploads/2021/04/CLWA _RWMP_Final_Sept2016_submit.pdf

Kennedy/Jenks Consultants. 2016b. Santa Clarita Valley Recycled Water Rules and Regulations
Handbook. Adopted by the SCV Water Board of Directors on 10 February 2016, available at:
https://yourscvwater.com/wp-
content/uploads/2018/01/SCV_RW_RulesRegs Handbook FINAL Feb2016-2.pdf
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Attention: Craig Whitteker, P.E., President

Subject: Preliminary Water Analysis for the Blackhall Studios Project

Introduction

This report provides a preliminary review of water service to the Blackhall Studios project.
The Blackhall Studios project is comprised of 5 legal lots encompassing 93.5 total acres. The
site is located in the City of Santa Clarita along Railroad Avenue. The south boundary follows
13th Street, Arch Street, and 12th Street. The north boundary is north of Placerita Creek and
butts up against the residential development on the south side of Wiley Canyon Road. The

east boundary is the residential housing along the west side of Alderbrook Drive.

Access to the site will be from 12th and 13th Streets. Private drives will provide access within

the project. Figure 1 presents a vicinity map of the project.
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FIGURE 1
VICINITY MAP
BLACKHALL STUDIOS PROJECT
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Water System Overview

Water service to the Blackhall Studios project will be provided by the Santa Clarita Valley
Water Agency (SCVWA) Zone 1 water pressure zone system. A 24” Zone 1 pipeline is located
in Placerita Canyon Road, Arch Street, and 13t Street and then continues north in Railroad
Avenue on the west side of the railroad tracks from the Blackhall Studios project. Parallel to

the 24” pipeline in Arch Street and 13t Street is a 12” Zone 1 pipeline.

The water services for Blackhall Studios are proposed to be connected to the existing 127
water line in 12th Street and 13th Street. Four water service connections are being proposed
to the existing 12” public water system piping in 12th Street and 13th Street to provide
domestic and fire protection service to the project site. Two connections will supply the onsite
private domestic water system, and two connections will supply the onsite private fire

protection system. See Figure 2.

The domestic and fire protection systems are to be separate systems because each building
within the site will have a separate fire sprinkler riser. By connecting these fire risers to a
private onsite fire protection system with backflow preventers at the connections to the public

water main, no additional backflows are needed within the project site.

An existing 6” Zone 1 pipeline crosses the northern portion of the Blackhall Studios site
extending from Railroad Avenue east to Alderbrook Drive. The segment of existing 6” water
line within the project site will be relocated into an accessible corridor within the site to

maintain the connection between Railroad Avenue and Alderbrook Drive.

Available Water System Pressure

Graded pad elevations for the Blackhall Studios project range from 1,230 feet to 1,256 feet.
Using a high water line of 1487 feet for Zone 1, the maximum static pressure within the site

will range between 100 psi and 111 psi.
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When static pressures exceed 80 psi, the California Plumbing Code requires pressure
regulating valves at each building supply. All proposed buildings in the Blackhall Studios
project will be required to have an individual pressure regulating valve at each building

supply connection.

Water Demand

Domestic water demand for the Blackhall Studios project is estimated using standard
SCVWA water demand factors. The commercial water use factor is used to determine average
water demand:

1.06 gpm/acre x 93.5 acres = 99.1 gpm average

Maximum day demand factor is: 4.67 x Avg Day (0142
4.67 x 99.1 (0142 = 243
99.1 gpm avg. x 2.43 = 241 gpm maximum day

Peak hour demand factor is: 23.58 x Avg Day 0287

23.58 x 99.1 (0287 = 6.30
99.1 gpm avg. x 6.30 = 624 gpm peak hour

Domestic Water System Meter Sizing

Two domestic water connections are proposed for Blackhall Studios. One connection will be
to the existing 12” water main in 12tk Street, and one connection will be to the existing 12”
water main in 13th Street. It is proposed to use two master domestic water meters of the same

size; one at each connection point.

The master meter sizes for Blackhall Studios are determined based on preliminary estimates
of the total number of Water Fixture Units (WFUs) that will be supplied through the meters.
Attachment A presents a summary of the preliminary estimate of WEFUs for all the buildings
within the Blackhall Studios project. Total WFUs is 2,373.5.
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Using Chart A103.1(1) from the Uniform Plumbing Code, the estimated WFUs for Blackhall
Studios (2,373.5 WFU) converts to a maximum expected flow of 365 gpm. The recommended

meter sizes for this flow are two 3” domestic water meters.

Attachment A presents Sensus Omni C2 meter capacities. A 3” meter has a normal range of
1 to 500 gpm. Therefore, two 3” meters will provide adequate flow capacity as well as supply
redundancy. Irrigation internal to the project is proposed to be connected separately;

therefore, only domestic demands are being met by the domestic water service meters.
Each meter will be followed by a 3” reduced pressure principle backflow preventer. A

candidate reduced pressure zone assembly backflow preventer device is presented in
Attachment B.

Domestic Water System Pipe Sizing

Figure 3 presents the recommended private domestic water system pipe sizes and system

configuration for the Blackhall Studios project.

Private Fire Protection System

The onsite private fire protection system is being designed for the Blackhall Studios project
to provide fire flow service to the onsite private fire hydrants and fire sprinkler service to
each building. The private fire protection system is designed to deliver a fire flow of 2,500
gpm to any two adjacent onsite fire hydrants. For fire hydrant flow, the requirement is to

achieve a minimum residual pressure of 20 psi during a fire flow.

The onsite private fire protection system for Blackhall Studios will have two connections to
the public water system. One connection will be made to the existing 12” public water main
in 12th Street. A second connection will be made to the existing 12” public water main in 13th
Street. Each connection will include an 8’ double check detector assembly (DCDA). The

recommended onsite private fire protection system layout is shown in Figure 4.
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Fire Protection System Computer Model

The University of Kentucky KYPIPE program was used to create a computer model of the
proposed fire protection system for the Blackhall Studios project. This computer program
utilizes the Hazen-Williams equation for determining head-loss in pipes; the Hazen-Williams

"C" value used for all pipes is 120.

The hydraulic model’s water source was modeled as a fixed grade node at the T-1A Zone 1

Tank location using a conservative hydraulic grade line (HGL) of 1,470 feet.

Backflow Assembly Losses. The pressure losses through double check detector assembly

devices were modeled as minor losses using a “k” value large enough to result in the expected
pressure loss through these devices. A candidate double check detector assembly backflow
preventer device is presented in Attachment C. The manufacturer’s literature includes charts
which show pressure loss through the backflow preventer as a function of flow. These charts
were used to approximate the pressure losses which were reflected in the computer modeling

and show up as minor losses calculated in feet.

Fire Protection System Analysis. Attachment D presents the computer modeling results

for the onsite private fire protection system that will serve the proposed onsite private fire
hydrants. The Node and Pipe Diagram for the onsite private fire protection system is at the
end of Attachment D.

The fire flow requirement for the Blackhall Studios project of 2,500 gpm was split between

two adjacent fire hydrants. The results show that the lowest residual pressure during a fire

flow event is 65 psi, which is well above the minimum requirement of 20 psi residual.

Fire Sprinkler Service Laterals to the Blackhall Studios Buildings

Pressure and flow requirements for the sprinkler systems for the Blackhall Studios buildings
are necessary to properly size the fire sprinkler system laterals; to date these data are not
established. Fire sprinkler laterals for each building will be connected to the private onsite

fire protection system piping as shown in Figure 4. When fire sprinkler system design flows
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and pressures for the buildings are established, a review of the fire sprinkler lateral sizing

must be conducted by the fire sprinkler system designer.

Conclusion and Recommendations

The following recommendations are presented based upon the preliminary private water

system analyses performed for Blackhall Studios project.

1. Water service to the project will be provided by the Santa Clarita Valley Water

Agency’s Zone 1 public water system.

2. Maximum static pressures on the Blackhall Studios site will range between 100 psi
and 110 psi based on finish floor elevations from 1,230 to 1,256 feet.

3. Four connections to the public water system will supply domestic and fire protection
water to the Blackhall Studios project.

4. For domestic service, two 4” water service laterals will be extended from the existing

12” water main in 12th Street and in 13tk Street.

5. For fire protection service, two 8 fire service laterals will be extended from the

existing 12” water main in 12t Street and in 13th Street.

6. The proposed domestic water system for Blackhall Studios will include two 3” water
meters followed by two 3” backflow preventers, a 4” private domestic water main loop,
and 2” building supply laterals extending from the private domestic water loop. The
proposed system layout and pipe sizing for the domestic water system are shown in

Figure 3.
7. The proposed fire protection system for Blackhall Studios will include two 8” backflow

preventers and 10” fire protection distribution piping. The proposed fire system

layout is shown in Figure 4.

DEXTER WILSON ENGINEERING, INC. PAGE 10



Craig Whitteker, P.E.
December 21, 2021
Blackhall Studies Preliminary Water Study

8. The public water system improvements shall be designed and constructed in
accordance with the guidelines, standards, and approved materials of the Santa

Clarita Valley Water Agency.

9. This report presents the sizing and a general schematic layout of the proposed private
domestic and private fire protection water systems. The design for these systems
should incorporate valves, fittings, and appurtenances as needed for proper

installation and long-term operation of these private water systems.

10. The recommended pipe materials for 4” through 12” onsite private domestic and fire
protection system piping is PVC AWWA C900 DR18 Class 235. Water services smaller
than 4” should be Type K copper.

Please feel free to contact us to discuss further any aspect of the information presented in

this preliminary water study for the Blackhall Studios project.

Dexter Wilson Engineering, Inc.

s

Andrew Oven, P.E.
AO:ps

Attachments
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ATTACHMENT A

PRELIMINARY WATER FIXTURE UNIT ESTIMATE
AND
SENSUS OMNI C2 METER CAPACITY






Blackhtl Studios

H-§ -262)
. BUILDING |WATER FIXTURE |DRAINAGE FIXTURE
BULDING TYPE 1\ imBer  [uniTs (WSFU)  |UNITS (DFU)
STAGE B1 BLDG. 1 56 40.5
STAGE B1 BLDG. 2 56 40.5
STAGE B1 BLDG. 3 56 40.5
STAGE B1 BLDG. 4 56 40.5
STAGE Al BLDG. 5 112 81
STAGE D BLDG. 6 56 40.5
STAGE D BLDG. 7 56 405
STAGE D BLDG. 8 56 405
STAGE D BLDG. 9 56 40.5
STAGE B BLDG. 10 56 10.5
STACE B BLDG. 11 56 40.5
STAGE B BLDG. 12 A6 40.5
STAGE B BLDG. 13 56 40.5
STAGE B BLDG. 14 56 40.5
STAGE B BLDG. 15 56 40.5
STAGE B BLDG. 16 56 40.5
STAGE B BLDG. 17 56 405
STAGE A BLDG. 18 112 81
STAGE C BLDG. 19 56 40.5
CAFE BLDG, 20 85 5
PROD. SUPP.  |BLDG. 21-A 38.5 27
PROD. SUPP.  |BLDG. 21-B 385 27
PROD. SUPP.  |BLDG. 21-C 385 27
PROD. SUPP.  |BLDG. 21.D 38.5 27|
PROD. SUPP.  |BLDG. 21-F 38.5 27
PROD. SUPP.  |BLDG. 21-G 38.5 27
PROD. SUPP.  |BLDG. 21-H 385 27
PROD. SUPP.  |BLDG. 21-J 38.5 27
PARK. STRUCT. |BLDG. 22
OFFICE BLDG  |BLDG. 23 454 5 364
CATERING BLDG. 24-1 69.5 55
CATERING BLDG. 24-2 70 58
CATERING BLDG. 24-3 71 58
CATERING BLDG. 244 71 58
CATERING BLDG. 24-5 67 55
GYM BLDG. 25 62 48.5
WASH/DETAIL  |BLDG. 26 16 15
TOTAL P 2373.5 1783
47 = 365 gmm



OMNI™ C?

Dimensions and Net Weights

LDATA SHEET

) Normal Net | Shipping
and Pipe Oper: N Rane: Conpactions A B C D &} F G| H J ,"}A Wi N
Size Operating Range Weight | Waight
14727 ON| .8 gprn 200 gpm Elangod 13% 26" ABAE | 516" | 257167 4" 5 | B/8" 1 18.8 s, | 22,5 1bs.
40 | AT o A5 m¥hr ARUES | 930mm | 200mm | 24ram [ 138mm | 59mm [ 102mm | © iffmm* 25mm B.53ka. | 10,20 k¢
2" DN Sgpm 200 gpro Elanged 15147 | 7387 1" 2-3/4" | 251167 | 41727 o | 374 1" | 254 1bs. | 32.5 fbs.
aOmm o m¥he 48 miZhr ARICE | 387mm »’{)Omm 25 | Mamm | 5%mire | 1H4mm | 7 . 19mm | 28mm | 115 ky. | 14.74 kg.
3" DN Tgpm 500 gpm Flanged 177 8 3 | s | 7ws | sy & 4| 5/8" 1 45 1bs, | 48.0 Ibs.
0mm | 23 m¥he Hd mdihe F9C¢ | 432mem | 225mrn | 19mm | 200mm | 105mm 1:)2m|n T lémm | 25mim [ 2041 kg, | 21.8 kg
AN | TS gpm 1000 gpm Flanded 20" | T3/16 | A5 | 941787 | 43747 / 1727 s 548" | 11727 | 649 [bs. | 72.8 lbs.
100mm [ .34 en¥/le 227 mY hr ang | 508rmin | 284mm | 2dmm | 232mm | 127rmm | 19Tmm 1amm | 38 [ 2944 ke | 33.02 kg,
&' DN Igprm 2000 gpm Flanged | 2q 13047 | 15/14" i S-3/47 | 9172¢ 8 347 | 14727 | 130 Ibs | 155 [bs.
VS"m*n 68 vt /L;/I m 3fhe Yo | 610mm | 337mm | 24mm 2’7‘)mm | T46mm | 244 19mm | 38mm | 50.0kg. | 703 ky.
8+ DN 4 gpro ?/()(3 gprn Flanged 30-1/8" | 157 T1/%6 | 13142 | &-3/47 | 11.3/4" 8 374" 20 1 47 bs. | 521 Tbs,
200mm | 71 m¥hr 814 m?hr YOS | yesmm | 381mm | 17mm | 343mm | 172mm | 298mm 19mm | STmm | 214 kg, | 236 kg,
10" DN Sgpm 4000 gpm ClEREET 41178 19" 116" 167 81727 | 14-178" | .| 18’ 2 585 Ibs. | 745 1bs,
250mmy | 1. m¥hy 908 mihe TECE T 11045mm | 483men | 17mm [406mmm | 216mon | 362mm [ €| 22mm | STowm | 31 kg | 338ky.
S;oecifications

Service
Storage temperature:

22F (-30C) o 185F (68.3C)
Operating tempetatures:

1-172" 0

Dperating
Range

A -22F (300 te 180F (65.6C
Water: 33F {0.6C) 1o 30F (?6 7C)

5 - 200 GPM D41 - 45 ro¥hr)
27 0.5 200 GPM (0.1 - 45 ro¥/hr)

{100% + 1.5%) 3% 1.0- 500 GPM (0.23 - 114 m¥/hi)
4% 1.5 « 1000 GPM (.34 - 227 m¥/hy)
G703 - 2000 GPM (0.4 - 454 mP/hr)
814 - 2700 GPM{0.91 - 614 m¥hr)
1045 40(}0 GPM (1 1 ‘?08 m*7hr}

1172 0,25 GPM (,Sé m3/hir)
|27 0.25 GPM LO4 m3/hr}
39 0.5 GPM {011 m*/hr)

A" 075 GFM (017 tn¥thr)
4% LE GPM (.34 ev?hi}

8" 2.5 GPM(0.57 mé/hr)

Low flow
{95% « 101.5%;)

‘I(}": 3.5 GPr (0. 8 n“"’ 1}
Masimum 11427160 GFM (36 m /hr)
Caontinuous 2" 160 GPM (36 md/hn)
Operation 3" 400 GPM (91 méfhr)

4" B00 GPM {182 m3fhr)

&% 1600 GPM {363 mi¥ihe)

8" 2700 GPM{8614 m¥/hr)

10" 4800 QP‘M {908 mi/hr}

Maxirmurm 1.1/27: "00(; PM A5 i)
trtermittent 27200 GPM (A5 td/hr)
Operation 3" 500 GPM (114 m/ly)

| AN 1000 GPM (227 mish)
6 2000 GPM (454 m*/he)
8" 3400 GPM (773 m¥hr)

SENSUS
a xylem brand

| 10”5000 GPM (1136 m/hn)

| Mga surement of potable and rec!arm water,

Pressure Loss

Maxiraum
Operating
§>ms e

?"isaszg@.
Caonpectinng

Test Porty

Register

SF Appmved

Mdtenals

1 1720 6. 9 sl & (’) 160 GPM

’U 48 bai @ aé rer/hr)

2™ 4.3 psi @ 160 GPM{0.30 bar @ 36 m¥/he
3" 3.2 psi @ 400 GPM (.22 bar @ 91 m¥thy)
4 6.4 psi @ 800 GPM (0.44 har @ 182 tin/hr}
6 5.5 psi @ 1600 GPM (0.3 bar @ 363 m¥/h)
8" 4 psi @ 2700 GPM {0.28 bar @ 614 /i)

200 PSI(13.8 bar)

NPT

U5, ANSER16.T 7 AWWA Class 125

Fully electronic sealed register with
programrnable registration

(Gal. /CuFts Cu. Mir, / Imp. Gal. / Acre FL)

Prograrnrable AMR/AM readiing and

pulse outputs

Maincase:

Measuring Chamber:
Rotor “Floating Ball™
Radial Bearings:
Thrust Bearings:

Guarants i.‘d 10- 4 10-year bcailf‘ly lite

Jewel

Magnets:
Strainer Screen:
Strainer Coven
Test Plug:

Cerarmic
Stainlass Stes
Coatad Ductile Iron
Stainless $

Stoal

10 4.5 pyi @ 4000 GFM (0.31 bar @ 908 m¥/hy)

Coated Ductite lr(m
Thermaplastic
Thermopiastic
Hybrid Thecmoplastic
Sapphire/Ceramic

WDS-10017-08
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ES-F-LF860L

sccirication sweer Jlrr T

LEAD FREE
MasterSeries® LF860

Reduced Pressure Zone
Backflow Prevention Assemblies
Size: 24" - 10" (65mm - 250mm)

The FEBCO MasterSeries LF860 Reduced Pressure Zone Assembly is spe-
cifically designed to protect against possible backpressure and backsiphon-
age conditions for high hazard [i.e., toxic] application in accordance with
Local Governing Water Utility Code. This Backflow Prevention Assembly is
primarily used on potable drinking water systems where Local Governing
Code mandates protection from non-potable water being pumped or
siphoned back into the potable water system.

The LF860 features Lead Free* construction to comply with low lead
installation requirements. The Lead Free* Reduced Pressure Zone
Assemblies shall comply with state codes and standards, where appli-
cable, requiring reduced lead content.

Features

Inline Serviceable Assembly

No Special Tools Required for Servicing
Captured Modular Spring Assembly
Reversible & Replaceable Discs

Field Replaceable Seats

Ductile Iron Valve Body Design

Stainless Steel Check Components
Modular Pressure Differential Relief Valve
Repairable Pressure Differential Relief Valve
Clapper Check Assembly

Captured O-ring Design

Qﬂ%ﬁ%@e@

Series LF860 Reduced Pressure Zone Assembly

Specifications

The FEBCO MasterSeries LF860 Reduced Pressure Zone Assembly shall
be installed on the potable water supply and at each point of cross-con-
nection to protect against possible backpressure and backsiphonage condi-
tions for high hazard [i.e., toxic] applications. The assembly shall consist

of a main line valve body composed of a pressure differential relief valve
located in a zone between two (2) independently acting approved clapper
style check modules with replaceable seats and disc rubbers. Servicing
of the pressure differential relief valve and both check modules does

not require any special tools; both check modules are accessed through
independently top entry covers. This assembly shall be fitted with AWWA
Compliant inlet/outlet resilient seated shutoff valves; when used on a
Fire-Sprinkler application, the assembly shall be fitted with approved UL/
FM inlet/outlet resilient seated shutoff valves and contain four (4) properly
located resilient seated test cocks as specified by AWWA Standard C511.
Flow and pressure loss performance parameters shall meet the require-
ments of AWWA Standard C511.

NOTICE

This information is not intended to replace the product installa-
tion and safety information available or the experience of a trained
product installer. Please refer to the product installation and safety
instructions for further information.

*The wetted surface of this product contacted by consumable
water contains less than 0.25% of lead by weight.

Job Name

Job Location

Engineer

Approval

Contractor

Approval

Contractor’s PO. No.

Representative

FEBCO product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measure-
ments, please contact FEBCO. FEBCO reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on FEBCO products previously or subsequently

sold.



Options - Suffix

Approvals - Standards

OSY: UL/FM Approved OS&Y Gate Valves
(ANSI/AWWA C515 Compliant)

NRS: Non-Rising Stem Gate Valves
(ANSI/AWWA C509 Compliant)

LG:  Less Shut-off valves; This is NOT an APPROVED ASSEMBLY
Example Ordering Descriptions:

4" LF860-0OSY - Valve Assembly fitted with OS&Y Shutoff Valves

4" LF860-NRS - Valve Assembly fitted with NRS Shutoff Valves

Assembly Flow Orientation:

¢ Horizontal (24" - 10") - Approved by FCCCHR-USC, ASSE, cULus, FM,
IAPMO and CSA

Materials

Below is a general materials list of the Series LF860. All assemblies size
2-1/2" through 10" is similar in materials and construction. Please contact
your local FEBCO Representative if you require further information.

Main Valve Body: Ductile iron Grade 65-45-12
Relief Valve Body: Ductile iron Grade 65-45-12

¢ Approved by the Foundation for Cross-Connection Control and Hydraulic
Research at The University of Southern California (FCCCHR-USC)

o ASSE 1013 Listed

e **UL Classified (US & Canada)

e **EM Approved

e |APMO

e AWWA Standard C511 Compliant

¢ End Connections: Compliant to ASME B16.1 Class 125 & AWWA Class
D Flange

**Assembly configured with UL/FM Approved OS&Y RW Gate Valves.
Less gate valve assemblies are not UL/FM approved configurations.

. & @

1048 Approved B64.4

Pressure - Temperature

Max. Working Pressure:
Min. Working Pressure:
Hydrostatic Test Pressure:
Hydrostatic Safety Pressure:

175 psi (12.1 bar)
20 psi (1.4 bar)

350 psi (24.1 bar)
700 psi (48.3 bar)

Coating: Fusion epoxy coated internal and external , o o o R .

AWWA C550 Temperature Range: 33°F - 140°F (0.5°C - 60°C) Continuous
Shutoff Valves: NRS resilient wedge gate valve AWWA C509

(Standard)

OSY resilient wedge gate valve ANWA C515 (UL/FM)
Check Seats: Stainless Steel
Disc Holder: Stainless Steel
Elastomer Disc:  Silicone
Spring: Stainless Steel
Clamp: AWWA C606 (10" Only)

Test Cock #4
Second Spring
Test Cock #3 Assembly
First Sprin Second Check
I I Assel?lhly!l Assembly I I
First Check
Shutoff Valve #1 Assembly Shutoff Valve #2
5 H
- is &L
L | 0 & L |
I§ i
Test Cock #1 /_ — —
Test Cock #2
Relief Valve

Assembly




Dimensions & Weights

Below are the nominal dimensions and physical weights for the Series
LF860 size 2-1/2" through 10". Allowances must be made for normal
manufacturing tolerances. Please visit our website to download a copy
of this product's installation instructions, or contact your local FEBCO
Representative for more information.

ra ra
|| ||
|| ||
| [ | | [ |
AL
S
E*
| L C
g H
5 is B
D

G
H
®
LF860
SIZE (DN) DIMENSIONS WEIGHT***
A B C D E* F** H NRS osy
in. | mm | in. | mm| in. | mm | in. | mm | in. | mm | in. | mm | in. | mm | in. | mm | in. | mm | Ibs. | kg. | Ibs. | kg.
2% 65 | 40% | 1035 | 25% | 648 | 10 | 254 | 10 | 254 | 12% | 321 | 16% | 416 | 4% | 114 | 7% | 181 | 250 | 13 | 254 | 115
3 80 | 41% | 1064 | 25% | 651 10 | 254 | 10 | 254 | 12% | 327 | 22 | 565 | 4% | 14 | 7% | 187 | 276 | 125 | 280 | 127
4 100 | 46% | 1175 | 28 | 711 | 10% | 257 | 10% | 257 | 14% | 365 | 23% | 591 | 5% | 140 | 8% | 206 | 335 | 152 | 347 | 157
6 150 | 56 | 1422 | 34% | 883 | 12% | 324 | 1% | 283 | 187 | 479 | 30% | 765 | 6%2 | 165 | 9% | 251 | 503 | 228 | 523 | 237
8 200 | 65 | 1651 | 41% | 1061 | 15% | 397 | 12% | 311 | 23% | 597 | 37% | 959 7 178 | 1% | 283 | 807 | 366 | 835 | 379
10 | 250 | 72% | 1845 | 46% | 1178 | 15% | 397 | 12% | 314 | 272 | 699 | 48 [1219 | 9 229 | 12% | 314 | 1205 | 547 | 1243 | 564

* Indicates nominal dimensions with NRS Gate Valves
** Indicates nominal dimensions with OSY Gate Valves (Full Open Position)

** Indicates weight of complete Backflow Assemblies with specified Gate Valves

The gap drain is not designed to catch the maximum discharge possible from the
relief valve. The installation of the FEBCO air gap with the drain line terminating
above a floor drain will handle any normal discharge or nuisance spitting through
the relief valve. However, floor drain size may need to be designed to prevent
water damage caused by a catastrophic failure condition. Do not reduce the size
of the drain line from the air gap fitting.



Performance

Flow capacity chart identifies valve performance based upon rated water
Velocity up to 20fps

¢ Maximum service flow rate is determined by maximum rated Velocity of
75fps.

o AWWA Manual M-22 (Appendix C) recommends that the maximum
water Velocity in the services be not more than 10fps.

o UL flow rate is determined by typically rated Velocity of 15 feet/sec.

kPa psi
% 21" & 3" (65mm & 80mm)
1
g 103 15
é 21/2" 3||_
=g 10
| |
3 51
0 80 160 240 320 400 gpm
0 304 606 910 1211 1520 Ipm
kPa psi " "
4" & 6" (100mm & 150mm)
138 20
2103 15
g o~ 6"
S ===
W, LU
I 4
a5 L
0 400 800 1200 1600 2000 gpm
0 1520 3040 4540 6060 7600 Ipm
kPa psi " "
8" & 10" (200mm & 250mm)
138 20 . —
- 10" II
2 103 15 —
2 . —
V.4
3% 5
0 1000 2000 3000 4000 5000 gpm
0 3800 7600 11400 15140 19000 Ipm

510]9001-2008

HAS e

A Watts Water Technologies Company

ES-F-LF860L 1330

USA: Tel: (559) 441-5300 e Fax: (559) 441-5301  www.FEBCOonline.com
Canada: Tel: (905) 332-4090  Fax: (905) 332-7068 ® www.FEBCOonline.ca
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ES-774DCDA

For Non-Health Hazard Applications

Job Name

Job Location

Engineer

Approval

Contractor

Approval

Contractor’s P.O. No.

Representative

Series 774DCDA

Double Check Detector Assemblies

Sizes 214" — 12" (65 — 300mm)

Series 774DCDA Double Check Detector Assemblies are designed for use in

accordance with water utility non-health hazard containment requirements. It
is mandatory to prevent the reverse flow of fire protection system substances,
i.e., glycerin wetting agents, stagnant water and water of non-potable quality
from being pumped or siphoned into the potable water supply.

Features

e Torsion spring check valve provides low head loss

e Short lay length is ideally suited for retrofit installations

e Stainless steel body is half the weight of competitive designs reducing
installation and shipping cost

o Stainless steel construction provides long term corrosion
protection and maximum strength

e Single top access cover with two-bolt grooved style coupling
for ease of maintenance

e Thermoplastic and stainless steel check valves for trouble-free
operation

¢ No special tools required for servicing

¢ Compact construction allows for smaller vaults and enclosures

¢ Furnished with %" x %" (16x19mm) bronze meter (gpm or cfm)

e Detects underground leaks and unauthorized water use

e May be installed horizontal or vertical “flow up” position

Specifications

A Double Check Detector Assembly shall be installed on fire protection
systems when connected to a potable water supply. Degree of hazard pres-
ent is determined by the local authority having jurisdiction. The assembly
shall consist of two positive seating check valves located between two
resilient seated shutoffs with a hydraulically balanced bypass line and four
test cocks. The main valve body shall be manufactured from 300 Series
stainless steel to provide corrosion resistance. The check valves shall be

of thermoplastic construction with stainless steel hinge pins, cam arm and
cam bearing. The check valves shall utilize a single torsion spring design

to minimize pressure drop through the assembly. The check valves shall

be modular and shall seal to the main valve body by the use of an O-ring.
There shall be no brass or bronze parts used within the check valve assem-
bly. The check valve seats shall be of molded thermoplastic construction.
The use of seat screws as a retention method is prohibited. All internal
parts shall be accessible through a single cover on the valve assembly. The
valve cover shall be held in place through the use of a single grooved style
two-bolt coupling. The bypass line shall be hydraulically sized to accurately

measure low flow. The bypass line shall consist of a meter, a small diameter
double check assembly with test cocks and isolation valves. The bypass line

double check valve shall have two independently operating modular poppet
check valves, and top mounted test cocks. The assembly shall be a Watts
Series 774DCDA.

Test Cock ... Grooved Coupling Bypass Double
; .~ Check Valve

Bypass Meter -....

Caver - . Test Cock

Test Cock-.... )

- Resilient
Disc

Laser Cut Polished Cam Arm

Available Models

Suffix:

LF - without shutoff valves

0SY - UL/FM outside stem and yoke resilient seated gate valves

*0SY FxG —  flanged inlet gate connection and grooved outlet gate con-
nection

*0SY GxF — grooved inlet gate connection and flanged outlet gate
connection

*0SY GxG — grooved inlet gate connection and grooved outlet gate
connection

CFM - cubic feet per minute meter

GPM — gallons per minute meter

Available with grooved NRS gate valves - consult factory*
Post indicator plate and operating nut available - consult factory*
*Consult factory for dimensions

Now Available
WattsBox Insulated Enclosures.
For more information, send for literature ES-WB.

NOTICE

Inquire with governing authorities for local installation requirements

Watts product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measurements, ®
please contact Watts Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on Watts products previously or subsequently sold.



Materials Standards
All'internal metal parts; 300 Series stainless steel, Main valve body: 300 AWWA C510, CSA B64.5
Series stainless steel, Check assembly: Noryl® Flange dimensions in accor-
dance with AWWA Class D. Approvals
Pressure - Temperature g? é;(?r;;;"y) S @
Temperature Range: 33°F — 110°F (0.5°C — 43°C) continuous @ GUS Approved
Pressure Range: 175psi (12.1 bar) 1048 (0SY only)
Capacity
Flow curves as tested by Underwriters Laboratory per UL 1469, 1996 * Rated flow **UL Tested
kPa psi 2‘4" (65mm)** KPa psi 6" (150mm)
83 12 103 15 X i
g 10 L~ | S &1
E 5 8 > [=]
@ a6 ,/\\ g 62 9 —
2% 4] N - L g 4o
£ uoe & 2 3 —|
0 25 5 100 150 200 250 300 350 400 450 500 525 gpm 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 gpm
95 190 380 570 76015 950 1140 1330 1520 1710 1900 1995 I?pn; 380 760 1140 1520 wgo 2280 2660 3040 3420 3:1380 4180 4560 49401 55320 5700 :pm
46 mps 15 4.6 n‘:;s
Flow \ Flow
kPa psi 3" (80m kPa psi 8" (200mm)
83 12 (B9mm L 6 12 Hk
[=3
gwm g 62 9
S 5 8 o
S 4 6T Z 46
a B 4 AN - € 4y 3 /
[ o <
a 142
0 250 50 750 1000 1250 1500 1750 2000 2250 2500 gpm
0 25 50 100 150 200 250 300 350 400 450 500 550 600 gpm 950 1900 2850 3800 4750 5700 6650 7600 8550 9500 Ipm
95 190 380 570 760 950 1140 1330 1520 1710 1900 2090 2280 Ipm 5 15  fps
15 fps 15 Flow 3 4.6 mps
Flow 46 mps "
' 4" (100mm) KPa psi 10" (250mm) ) "
kPa psi * *% o 103 15
2 103 15 3
E 83 12 a 8 12
g w9 / ] 629 L~
g 46 g 6 —
& 2 37 a 21 3~
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 gpm 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 3000 3500 gpm
171380 570 7@0 950 1140 1330 1521001170 1$20 2090 2280 270 2660 2850 If':)n; 950 1900 2850 3800 4720 5700 6650 7600 8550 9?80 11400 133%(; ;ggn
15 Flow 3 46 mps S Flow 3 4.6 mps
kPa psi 12" (300mm)
110 16
97 14
83 12
g 69 10 ,/
2 _
® 55 8 —
a2 M6 /
g 28 4 —
%2
0 500 1000 1500 2000 2500 3000 3500 4000 4500 gpm
1900 3800 5700 7600 9500 11400 13300 15200 17100 Ipm
5 10 fps
15 Flow 3 mps
DIMENSIONSWEIGHT
A C (0SY) D G L P w/Gates w/o Gates
in. mm in. mm in. mm in. mm | in. mm in. mm in. mm Ibs. kgs. bs.  kgs.
2% 65 | 37 940 | 16% 416 [3'%» 89 |10 250 | 22 559 |12% 318 | 155 70 | 68 31
Noryl® is a 3 80| 38 965 |18% 479 [3% 95 |10 250 | 22 559 | 13 330 | 230 104| 70 32
registered trade- 4 100 | 40 1016 |22% 578 |4 114 |10 250 | 22 559 | 142 368 | 240 109 | 73 33
mark of SABIC 6 150 | 48'2 1232 | 30% 765 |5'% 140 |15 381|272 699 | 15% 394 | 390 177|120 54
Innov_ative 8 200 |52% 1334 |37% 959 [6% 171 |15 381 |29'% 749 |18V 464 | 572 259 | 180 82
Plastics™. 10 250 | 55, 1410 | 45% 1162 | 8 200 |15 381 |29% 749 [19% 495 | 774 351 | 190 86
300 | 572 1461 | 53 1349 | 9% 241 |15 381 |29% 749 | 21 533 | 1044 474 | 220 100

WWATTS

ES-774DCDA 1623

USA: Tel: (978) 689-6066  Fax: (978) 975-8350 ® Watts.com
Canada: Tel: (905) 332-4090 e Fax: (905) 332-7068 e Watts.ca
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ATTACHMENT D

COMPUTER MODEL ANALYSES
FOR FIRE HYDRANT FLOW REQUIREMENT

NODE AND PIPE DIAGRAM REFERENCE:

Exhibit at the back of this Attachment.

CONDITIONS MODELED:

1. Fire flow of 2,500 gpm split between Nodes 365 and 373.

2. Fire flow of 2,500 gpm split between Nodes 531 and 539.

3. Fire flow of 2,500 gpm split between Nodes 225 and 238.

4. Fire flow of 2,500 gpm split between Nodes 487 and 509.

5. Fire flow of 2,500 gpm split between Nodes 297 and 471.

6. Fire flow of 2,500 gpm split between Nodes 397 and 409.



Blackhall Studios Preliminary Water Study December 2021
Hydraulic Analysis of Onsite Private Fire Protection System 528-052
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SUMMARY OF ORIGINATL DATA

R I e e A i b b b b AR A Ib b b b A A b b b b b dh dh b b b b S d db b b b b A db db b i 4

UNTITS SPECIZFTIETPD

FLOWRATE ............ = gallons/minute
HEAD (HGL) .......... = feet
PRESSURE . ..o vveunn.. = psig

PIPELTINE DATA

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) (in) COEFF. LOSS COEFF.
4 0 5 337.98 24.00 120.0000 0.00
8 5 9 5550.63 12.00 120.0000 0.00
10 9 I-201 46.90 8.00 120.0000 0.00
12 5 13 5902.72 24.00 120.0000 0.00
16 9 17 634.80 12.00 120.0000 0.00
20 13 21 35.00 24.00 120.0000 0.00
24 17 25 42.70 12.00 120.0000 0.00
28 13 29 12.40 24.00 120.0000 0.00
32 17 33 384.40 12.00 120.0000 0.00
36 29 37 26.50 12.00 120.0000 0.00
38 29 33 405.60 12.00 120.0000 0.00
42 37 I-200 53.80 8.00 120.0000 0.00
208 0-201 209 57.40 10.00 120.0000 0.00
212 209 213 46.10 6.00 120.0000 0.00
216 209 217 428.30 10.00 120.0000 0.00
220 217 221 23.00 10.00 120.0000 0.00
224 221 225 30.00 6.00 120.0000 0.00
228 221 229 135.00 10.00 120.0000 0.00
232 229 233 287.70 10.00 120.0000 0.00
236 233 238 34.00 6.00 120.0000 0.00
240 229 241 131.60 10.00 120.0000 0.00
244 241 245 385.10 10.00 120.0000 0.00
248 245 249 57.10 6.00 120.0000 0.00
250 217 251 234.20 10.00 120.0000 0.00
252 251 253 53.00 10.00 120.0000 0.00
254 253 255 30.70 6.00 120.0000 0.00
258 253 259 269.40 10.00 120.0000 0.00
262 259 263 24.40 6.00 120.0000 0.00
266 259 267 248.40 10.00 120.0000 0.00
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
274 273 251 365.90 10.00 120.0000 0.00
276 273 277 16.30 6.00 120.0000 0.00
280 273 281 200.60 10.00 120.0000 0.00
284 281 285 40.00 6.00 120.0000 0.00
288 281 289 247.60 10.00 120.0000 0.00
292 289 293 58.30 10.00 120.0000 0.00
296 293 297 26.10 6.00 120.0000 0.00
300 293 267 298.40 10.00 120.0000 0.00
304 289 475 174.80 10.00 120.0000 0.00
308 267 309 41.10 10.00 120.0000 0.00
312 309 313 25.00 6.00 120.0000 0.00
316 309 317 257.40 10.00 120.0000 0.00
320 317 321 31.20 10.00 120.0000 0.00
328 317 329 251.60 10.00 120.0000 0.00
332 329 333 235.50 10.00 120.0000 0.00
336 333 337 42.10 6.00 120.0000 0.00
340 329 341 41.80 10.00 120.0000 0.00
344 341 345 31.40 6.00 120.0000 0.00
348 341 349 286.80 10.00 120.0000 0.00
352 349 353 45.00 6.00 120.0000 0.00
356 349 357 143.80 10.00 120.0000 0.00
360 357 361 66.60 10.00 120.0000 0.00
364 361 365 25.00 6.00 120.0000 0.00
368 361 369 616.40 10.00 120.0000 0.00
372 369 373 36.00 6.00 120.0000 0.00
376 377 357 280.30 10.00 120.0000 0.00
380 377 381 36.80 10.00 120.0000 0.00
384 381 385 44.00 6.00 120.0000 0.00
392 393 377 356.30 10.00 120.0000 0.00
396 393 397 52.00 6.00 120.0000 0.00
400 393 401 221.80 10.00 120.0000 0.00
404 401 405 23.40 10.00 120.0000 0.00
408 405 409 20.00 6.00 120.0000 0.00
412 405 413 276.80 10.00 120.0000 0.00
416 413 417 11.50 6.00 120.0000 0.00
420 421 413 189.20 10.00 120.0000 0.00
424 421 425 15.50 6.00 120.0000 0.00
428 429 421 45.00 10.00 120.0000 0.00
432 429 433 255.50 10.00 120.0000 0.00
436 433 437 20.00 6.00 120.0000 0.00
450 451 429 230.30 10.00 120.0000 0.00
454 451 455 11.10 6.00 120.0000 0.00
458 459 451 337.90 10.00 120.0000 0.00
462 459 463 13.30 6.00 120.0000 0.00
464 465 459 23.80 10.00 120.0000 0.00
466 467 465 260.60 10.00 120.0000 0.00
468 465 469 264.00 10.00 120.0000 0.00
470 467 471 50.00 6.00 120.0000 0.00
472 469 473 20.00 6.00 120.0000 0.00
474 475 467 56.10 10.00 120.0000 0.00
478 475 237 356.00 10.00 120.0000 0.00
482 237 483 100.90 10.00 120.0000 0.00
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Hydraulic Analysis of Onsite Private Fire Protection System 528-052
486 483 487 28.60 6.00 120.0000 0.00
490 483 491 221.10 10.00 120.0000 0.00
494 491 495 24.30 6.00 120.0000 0.00
498 491 499 288.40 10.00 120.0000 0.00
502 499 503 14.90 6.00 120.0000 0.00
504 505 237 232.20 10.00 120.0000 0.00
506 499 507 279.00 10.00 120.0000 0.00
508 505 509 38.00 6.00 120.0000 0.00
510 507 511 23.10 6.00 120.0000 0.00
512 513 505 84.80 10.00 120.0000 0.00
514 507 519 335.80 10.00 120.0000 0.00
516 513 517 351.30 10.00 120.0000 0.00
520 517 521 66.50 10.00 120.0000 0.00
522 519 523 18.60 6.00 120.0000 0.00
524 0-200 513 269.00 10.00 120.0000 0.00
526 519 527 357.50 10.00 120.0000 0.00
530 527 531 20.60 6.00 120.0000 0.00
534 535 527 256.30 10.00 120.0000 0.00
538 535 539 28.30 6.00 120.0000 0.00
542 535 543 432.20 10.00 120.0000 0.00
546 543 547 121.20 10.00 120.0000 0.00
550 547 551 9.90 6.00 120.0000 0.00
554 547 401 228.70 10.00 120.0000 0.00
PUMP/L OS S ELEMENT DATA
THERE IS A DEVICE AT NODE 200 DESCRIBED BY THE FOLLOWING DATA: (ID= 1)
HEAD FLOWRATE EFFICIENCY
(ft) (gpm) (%)
-23.08 0.00 75.00 (Default)
-28.85 600.00 75.00 (Default)
-30.00 1200.00 75.00 (Default)
-33.46 1800.00 75.00 (Default)
-36.92 2400.00 75.00 (Default)
-42.69 3000.00 75.00 (Default)
THERE IS A DEVICE AT NODE 201 ...ttt ittt ittt ittt > (ID= 1)
N O D E DATA
NODE EXTERNAL JUNCTION EXTERNAL
NAME DEMAND ELEVATION GRADE
(gpm) (ft) (ft)
5 0. 0.00
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9 0.00 1260.00
13 0.00 1255.00
17 0.00 1255.00
21 0.00 1255.00
25 0.00 1255.00
29 0.00 1255.00
33 0.00 1250.00
37 0.00 1255.00
I-200 0.00 1255.00
I-201 0.00 1260.00
209 0.00 1260.00
213 0.00 1260.00
217 0.00 1245.00
221 12.00 1248.00
225 0.00 1248.00
229 0.00 1254.00
233 10.00 1256.00
237 0.00 1240.00
238 0.00 1258.00
241 0.00 1241.00
245 0.00 1257.00
249 0.00 1257.00
251 0.00 1250.00
253 10.00 1250.00
255 0.00 1250.00
259 10.00 1240.00
263 0.00 1240.00
267 0.00 1245.00
273 0.00 1244.00
277 0.00 1244.00
281 0.00 1242.00
285 0.00 1243.00
289 0.00 1242.00
293 10.00 1240.00
297 0.00 1240.00
309 10.00 1245.00
313 0.00 1245.00
317 10.00 1244.00
321 0.00 1240.00
329 0.00 1241.00
333 0.00 1241.00
337 0.00 1241.00
341 10.00 1242.00
345 0.00 1237.00
349 10.00 1240.00
353 0.00 1236.00
357 0.00 1240.00
361 0.00 1240.00
365 1500.00 1240.00
369 10.00 1230.00
373 1000.00 1230.00
377 0.00 1232.00
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Hydraulic Analysis of Onsite Private Fire Protection System 528-052
381 0.00 1231.00
385 0.00 1231.00
393 10.00 1229.00
397 0.00 1229.00
401 0.00 1227.00
405 10.00 1227.00
409 0.00 1227.00
413 10.00 1229.00
417 0.00 1229.00
421 10.00 1231.00
425 0.00 1231.00
429 0.00 1231.00
433 0.00 1232.00
437 0.00 1232.00
451 0.00 1230.00
455 0.00 1230.00
459 10.00 1235.00
463 0.00 1235.00
465 0.00 1235.00
467 10.00 1237.00
469 0.00 1240.00
471 0.00 1237.00
473 0.00 1240.00
475 0.00 1237.00
483 10.00 1240.00
487 0.00 1243.00
491 10.00 1235.00
495 0.00 1235.00
499 10.00 1230.00
503 0.00 1230.00
505 10.00 1240.00
507 10.00 1230.00
509 0.00 1240.00
511 0.00 1230.00
513 0.00 1250.00
517 0.00 1248.00
519 0.00 1225.00
521 0.00 1248.00
523 0.00 1225.00
527 10.00 1220.00
531 0.00 1220.00
535 10.00 1220.00
539 0.00 1220.00
543 10.00 1228.00
547 0.00 1227.00
551 0.00 1227.00

0 -——== 0.00 1470.00
0-200 0.00 1255.00
0-201 0.00 1260.00
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Hydraulic Analysis of Onsite Private Fire Protection System

Decembe
5

r 2021
28-052

OuTPUT

OUTPUT SELECTION:

OPTTION DATA

ALL RESULTS ARE INCLUDED

IN THE TABULATED OUTPUT

MAXIMUM AND MINIMUM PRESSURES = 5
MAXIMUM AND MINIMUM VELOCITIES 5
MAXIMUM AND MINIMUM HEAD LOSS/1000 5
SYSTEM CONFIGURATTION
NUMBER OF PIPES .t ittt ittt eennnnn (P) = 104
NUMBER OF END NODES .........cc.... (J) = 99
NUMBER OF PRIMARY LOOPS ........... (L) = 5
NUMBER OF SUPPLY NODES ............ (F) = 1
NUMBER OF SUPPLY ZONES ............ (z2) = 1
Case 1
RESULTS OBTAINED AFTER 5 TRIALS: ACCURACY = 0.13803E-05

Max Day Demands Plus 2,500 gpm Fire Flow Split at Nodes 365 and 373

PIPELTINE

RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
P I PE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f ft/f
4 0 5 2742.00 0.22 0.00 1.94 0.65 0.65
8 5 9 530.67 5.05 0.00 1.51 0.91 0.91
10 9 I-201 1281.14 1.57 0.00 8.18 33.52 33.52
12 5 13 2211.33 2.58 0.00 1.57 0.44 0.44
16 9 17 -750.47 1.10 0.00 2.13 1.73 1.73
20 13 21 0.00 0.00 0.00 0.00 0.00 0.00
24 17 25 0.00 0.00 0.00 0.00 0.00 0.00
28 13 29 2211.33 0.01 0.00 1.57 0.44 0.44
32 17 33 -750.47 0.66 0.00 2.13 1.73 1.73
36 29 37 1460.86 0.16 0.00 4.14 5.93 5.93
38 29 33 750.47 0.70 0.00 2.13 1.73 1.73
42 37 I-200 1460.86 2.30 0.00 9.32 42.75 42.75
208 0-201 209 1281.14 0.65 0.00 5.23 11.31 11.31
212 209 213 0.00 0.00 0.00 0.00 0.00 0.00
216 209 217 1281.14 4.84 0.00 5.23 11.31 11.31
220 217 221 22.00 0.00 0.00 0.09 0.01 0.01
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Blackhall Studios Preliminary Water Study December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
224 221 225 0.00 0.00 0.00 0.00 0.00 0.00
228 221 229 10.00 0.00 0.00 0.04 0.00 0.00
232 229 233 10.00 0.00 0.00 0.04 0.00 0.00
236 233 238 0.00 0.00 0.00 0.00 0.00 0.00
240 229 241 0.00 0.00 0.00 0.00 0.00 0.00
244 241 245 0.00 0.00 0.00 0.00 0.00 0.00
248 245 249 0.00 0.00 0.00 0.00 0.00 0.00
250 217 251 1259.14 2.56 0.00 5.14 10.95 10.95
252 251 253 779.18 0.24 0.00 3.18 4.50 4.50
254 253 255 0.00 0.00 0.00 0.00 0.00 0.00
258 253 259 769.18 1.18 0.00 3.14 4.40 4.40
262 259 263 0.00 0.00 0.00 0.00 0.00 0.00
266 259 267 759.18 1.07 0.00 3.10 4.29 4.29
274 273 251 -479.96 0.67 0.00 1.96 1.84 1.84
276 273 277 0.00 0.00 0.00 0.00 0.00 0.00
280 273 281 479.96 0.37 0.00 1.96 1.84 1.84
284 281 285 0.00 0.00 0.00 0.00 0.00 0.00
288 281 289 479.96 0.45 0.00 1.96 1.84 1.84
292 289 293 609.88 0.17 0.00 2.49 2.86 2.86
296 293 297 0.00 0.00 0.00 0.00 0.00 0.00
300 293 267 599.88 0.83 0.00 2.45 2.77 2.77
304 289 475 -129.91 0.03 0.00 0.53 0.16 0.16
308 267 309 1359.05 0.52 0.00 5.55 12.61 12.61
312 309 313 0.00 0.00 0.00 0.00 0.00 0.00
316 309 317 1349.05 3.20 0.00 5.51 12.44 12.44
320 317 321 0.00 0.00 0.00 0.00 0.00 0.00
328 317 329 1339.05 3.09 0.00 5.47 12.27 12.27
332 329 333 0.00 0.00 0.00 0.00 0.00 0.00
336 333 337 0.00 0.00 0.00 0.00 0.00 0.00
340 329 341 1339.05 0.51 0.00 5.47 12.27 12.27
344 341 345 0.00 0.00 0.00 0.00 0.00 0.00
348 341 349 1329.05 3.47 0.00 5.43 12.10 12.10
352 349 353 0.00 0.00 0.00 0.00 0.00 0.00
356 349 357 1319.05 1.72 0.00 5.39 11.94 11.94
360 357 361 2510.00 2.62 0.00 10.25 39.29 39.29
364 361 365 1500.00 4.56 0.00 17.02 182.24 182.24
368 361 369 1010.00 4.49 0.00 4.13 7.28 7.28
372 369 373 1000.00 3.10 0.00 11.35 86.01 86.01
376 377 357 1190.95 2.77 0.00 4.86 9.88 9.88
380 377 381 0.00 0.00 0.00 0.00 0.00 0.00
384 381 385 0.00 0.00 0.00 0.00 0.00 0.00
392 393 377 1190.95 3.52 0.00 4.86 9.88 9.88
396 393 397 0.00 0.00 0.00 0.00 0.00 0.00
400 393 401 -1200.95 2.23 0.00 4.91 10.03 10.03
404 401 405 -650.63 0.08 0.00 2.66 3.22 3.22
408 405 409 0.00 0.00 0.00 0.00 0.00 0.00
412 405 413 -660.63 0.92 0.00 2.70 3.32 3.32
416 413 417 0.00 0.00 0.00 0.00 0.00 0.00
420 421 413 670.63 0.65 0.00 2.74 3.41 3.41
424 421 425 0.00 0.00 0.00 0.00 0.00 0.00
428 429 421 680.63 0.16 0.00 2.78 3.50 3.50
432 429 433 0.00 0.00 0.00 0.00 0.00 0.00
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Hydraulic Analysis of Onsite Private Fire Protection System 528-052
436 433 437 0.00 0.00 0.00 0.00 0.00 0.00
450 451 429 680.63 0.81 0.00 2.78 3.50 3.50
454 451 455 0.00 0.00 0.00 0.00 0.00 0.00
458 459 451 680.63 1.18 0.00 2.78 3.50 3.50
462 459 463 0.00 0.00 0.00 0.00 0.00 0.00
464 465 459 690.63 0.09 0.00 2.82 3.60 3.60
466 467 465 690.63 0.94 0.00 2.82 3.60 3.60
468 465 469 0.00 0.00 0.00 0.00 0.00 0.00
470 467 471 0.00 0.00 0.00 0.00 0.00 0.00
472 469 473 0.00 0.00 0.00 0.00 0.00 0.00
474 475 467 700.63 0.21 0.00 2.86 3.70 3.70
478 475 237 -830.54 1.80 0.00 3.39 5.07 5.07
482 237 483 620.32 0.30 0.00 2.53 2.95 2.95
486 483 487 0.00 0.00 0.00 0.00 0.00 0.00
490 483 491 610.32 0.63 0.00 2.49 2.86 2.86
494 491 495 0.00 0.00 0.00 0.00 0.00 0.00
498 491 499 600.32 0.80 0.00 2.45 2.78 2.78
502 499 503 0.00 0.00 0.00 0.00 0.00 0.00
504 505 237 1450.86 3.31 0.00 5.93 14.24 14.24
506 499 507 590.32 0.75 0.00 2.41 2.69 2.69
508 505 509 0.00 0.00 0.00 0.00 0.00 0.00
510 507 511 0.00 0.00 0.00 0.00 0.00 0.00
512 513 505 1460.86 1.22 0.00 5.97 14.42 14.42
514 507 519 580.32 0.88 0.00 2.37 2.61 2.61
516 513 517 0.00 0.00 0.00 0.00 0.00 0.00
520 517 521 0.00 0.00 0.00 0.00 0.00 0.00
522 519 523 0.00 0.00 0.00 0.00 0.00 0.00
524 0-200 513 1460.86 3.88 0.00 5.97 14.42 14.42
526 519 527 580.32 0.93 0.00 2.37 2.61 2.61
530 527 531 0.00 0.00 0.00 0.00 0.00 0.00
534 535 527 -570.32 0.65 0.00 2.33 2.53 2.53
538 535 539 0.00 0.00 0.00 0.00 0.00 0.00
542 535 543 560.32 1.06 0.00 2.29 2.44 2.44
546 543 547 550.32 0.29 0.00 2.25 2.36 2.36
550 547 551 0.00 0.00 0.00 0.00 0.00 0.00
554 547 401 550.32 0.54 0.00 2.25 2.36 2.36

PUMP/L OS S ELEMENT RESULTS

INLET OUTLET PUMP

NAME FLOWRATE HEAD HEAD HEAD
gpm ft ft ft

200 1460.86 209.74 178.51 -31.2

201 1281.14 203.16 172.83 -30.3

N ODE RESULTS
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NODE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE

gpm ft ft ft psi

5 0.00 1469.78

9 0.00 1464.73 1260.00 204.73 88.72
13 0.00 1467.20 1255.00 212.20 91.95
17 0.00 1465.83 1255.00 210.83 91.36
21 0.00 1467.20 1255.00 212.20 91.95
25 0.00 1465.83 1255.00 210.83 91.36
29 0.00 1467.19 1255.00 212.19 91.95
33 0.00 1466.49 1250.00 216.49 93.81
37 0.00 1467.04 1255.00 212.04 91.88
I-200 0.00 1464.74 1255.00 209.74 90.89
I-201 0.00 1463.16 1260.00 203.16 88.04
209 0.00 1432.18 1260.00 172.18 74.61
213 0.00 1432.18 1260.00 172.18 74.61
217 0.00 1427.33 1245.00 182.33 79.01
221 12.00 1427.33 1248.00 179.33 77.71
225 0.00 1427.33 1248.00 179.33 77.71
229 0.00 1427.33 1254.00 173.33 75.11
233 10.00 1427.33 1256.00 171.33 74.24
237 0.00 1425.11 1240.00 185.11 80.21
238 0.00 1427.33 1258.00 169.33 73.38
241 0.00 1427.33 1241.00 186.33 80.74
245 0.00 1427.33 1257.00 170.33 73.81
249 0.00 1427.33 1257.00 170.33 73.81
251 0.00 1424.77 1250.00 174.77 75.73
253 10.00 1424 .53 1250.00 174.53 75.63
255 0.00 1424.53 1250.00 174.53 75.63
259 10.00 1423.35 1240.00 183.35 79.45
263 0.00 1423.35 1240.00 183.35 79.45
267 0.00 1422.28 1245.00 177.28 76.82
273 0.00 1424.10 1244.00 180.10 78.04
277 0.00 1424.10 1244.00 180.10 78.04
281 0.00 1423.73 1242.00 181.73 78.75
285 0.00 1423.73 1243.00 180.73 78.32
289 0.00 1423.27 1242.00 181.27 78.55
293 10.00 1423.11 1240.00 183.11 79.35
297 0.00 1423.11 1240.00 183.11 79.35
309 10.00 1421.76 1245.00 176.76 76.60
313 0.00 1421.76 1245.00 176.76 76.60
317 10.00 1418.56 1244.00 174.56 75.64
321 0.00 1418.56 1240.00 178.56 77.38
329 0.00 1415.47 1241.00 174.47 75.60
333 0.00 1415.47 1241.00 174.47 75.60
337 0.00 1415.47 1241.00 174.47 75.60
341 10.00 1414.96 1242.00 172.96 74.95
345 0.00 1414.96 1237.00 177.96 77.11
349 10.00 1411.49 1240.00 171.49 74.31
353 0.00 1411.49 1236.00 175.49 76.04
357 0.00 1409.77 1240.00 169.77 73.57
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361 0.00 1407.15 1240.00 167.15 72.43
365 1500.00 1402.60 1240.00 162.60 70.46
369 10.00 1402.67 1230.00 172.67 74.82
373 1000.00 1399.57 1230.00 169.57 73.48
377 0.00 1412.54 1232.00 180.54 78.23
381 0.00 1412.54 1231.00 181.54 78.67
385 0.00 1412.54 1231.00 181.54 78.67
393 10.00 1416.06 1229.00 187.06 81.06
397 0.00 1416.06 1229.00 187.06 81.06
401 0.00 1418.28 1227.00 191.28 82.89
405 10.00 1418.36 1227.00 191.36 82.92
409 0.00 1418.36 1227.00 191.36 82.92
413 10.00 1419.28 1229.00 190.28 82.45
417 0.00 1419.28 1229.00 190.28 82.45
421 10.00 1419.92 1231.00 188.92 81.87
425 0.00 1419.92 1231.00 188.92 81.87
429 0.00 1420.08 1231.00 189.08 81.93
433 0.00 1420.08 1232.00 188.08 81.50
437 0.00 1420.08 1232.00 188.08 81.50
451 0.00 1420.89 1230.00 190.89 82.72
455 0.00 1420.89 1230.00 190.89 82.72
459 10.00 1422 .07 1235.00 187.07 81.06
463 0.00 1422.07 1235.00 187.07 81.06
465 0.00 1422.16 1235.00 187.16 81.10
467 10.00 1423.10 1237.00 186.10 80.64
469 0.00 1422.16 1240.00 182.16 78.93
471 0.00 1423.10 1237.00 186.10 80.64
473 0.00 1422.16 1240.00 182.16 78.93
475 0.00 1423.30 1237.00 186.30 80.73
483 10.00 1424.81 1240.00 184.81 80.08
487 0.00 1424.81 1243.00 181.81 78.78
491 10.00 1424.18 1235.00 189.18 81.98
495 0.00 1424.18 1235.00 189.18 81.98
499 10.00 1423.37 1230.00 193.37 83.80
503 0.00 1423.37 1230.00 193.37 83.80
505 10.00 1428.41 1240.00 188.41 81.65
507 10.00 1422.62 1230.00 192.62 83.47
509 0.00 1428.41 1240.00 188.41 81.65
511 0.00 1422.62 1230.00 192.62 83.47
513 0.00 1429.64 1250.00 179.64 77.84
517 0.00 1429.64 1248.00 181.64 78.71
519 0.00 1421.75 1225.00 196.75 85.26
521 0.00 1429.64 1248.00 181.64 78.71
523 0.00 1421.75 1225.00 196.75 85.26
527 10.00 1420.81 1220.00 200.81 87.02
531 0.00 1420.81 1220.00 200.81 87.02
535 10.00 1420.17 1220.00 200.17 86.74
539 0.00 1420.17 1220.00 200.17 86.74
543 10.00 1419.11 1228.00 191.11 82.81
547 0.00 1418.82 1227.00 191.82 83.12
551 0.00 1418.82 1227.00 191.82 83.12

0 - 1470.00
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
0-200 0.00 1433.51 1255.00 178.51 77.36
0-201 0.00 1432.83 1260.00 172.83 74.89

MAXIMUM A N D MINTIMUM VALUES
PRESSURES
JUNCTION MAXIMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
33 93.81 365 70.46
13 91.95 361 72.43
21 91.95 238 73.38
29 91.95 373 73.48
37 91.88 357 73.57
VELOCITTIES
PIPE MAXIMUM PIPE MINIMUM
NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
364 17.02 228 0.04
372 11.35 232 0.04
360 10.25 220 0.09
42 9.32 304 0.53
10 8.18 8 1.51
SUMMARY O F INFLOWS A N D OUTVFLOWS
(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(=) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES
NODE FLOWRATE NODE
NAME gpm TITLE
0 2742 .00
NET SYSTEM INFLOW = 2742 .00
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 2742 .00
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
Case: 2
CHANGES F OR NEXT SIMULATTION (Change Number = 1
JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE
RESULTS OBTAINED AFTER 5 TRIALS: ACCURACY 0.77818E-06
Max Day Demands Plus 2,500 gpm Fire Flow Split at Nodes 531 and 539
PIPETLTINE RESULTS
STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
P IPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f ft/f
4 0 5 2742.00 0.22 0.00 1.94 0.65 0.65
8 5 9 519.60 4.86 0.00 1.47 0.87 0.87
10 9 I-201 1233.55 1.47 0.00 7.87 31.25 31.25
12 5 13 2222.40 2.61 0.00 1.58 0.44 0.44
16 9 17 -713.95 1.00 0.00 2.03 1.58 1.58
20 13 21 0.00 0.00 0.00 0.00 0.00 0.00
24 17 25 0.00 0.00 0.00 0.00 0.00 0.00
28 13 29 2222.40 0.01 0.00 1.58 0.44 0.44
32 17 33 -713.95 0.61 0.00 2.03 1.58 1.58
36 29 37 1508.45 0.17 0.00 4.28 6.30 6.30
38 29 33 713.95 0.64 0.00 2.03 1.58 1.58
42 37 I-200 1508.45 2.44 0.00 9.63 45.36 45.36
208 0-201 209 1233.55 0.61 0.00 5.04 10.54 10.54
212 209 213 0.00 0.00 0.00 0.00 0.00 0.00
216 209 217 1233.55 4.52 0.00 5.04 10.54 10.54
220 217 221 22.00 0.00 0.00 0.09 0.01 0.01
224 221 225 0.00 0.00 0.00 0.00 0.00 0.00
228 221 229 10.00 0.00 0.00 0.04 0.00 0.00
232 229 233 10.00 0.00 0.00 0.04 0.00 0.00
236 233 238 0.00 0.00 0.00 0.00 0.00 0.00
240 229 241 0.00 0.00 0.00 0.00 0.00 0.00
244 241 245 0.00 0.00 0.00 0.00 0.00 0.00
248 245 249 0.00 0.00 0.00 0.00 0.00 0.00
250 217 251 1211.55 2.39 0.00 4.95 10.20 10.20
252 251 253 670.48 0.18 0.00 2.74 3.41 3.41
254 253 255 0.00 0.00 0.00 0.00 0.00 0.00
258 253 259 660.48 0.89 0.00 2.70 3.32 3.32
262 259 263 0.00 0.00 0.00 0.00 0.00 0.00
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Blackhall Studios Preliminary Water Study
Hydraulic Analysis of Onsite Private Fire Protection System

December 2021

528-052

266 259 267 650.48 0.80 0.00 2.66 3.22 3.22
274 273 251 -541.07 0.84 0.00 2.21 2.29 2.29
276 273 277 0.00 0.00 0.00 0.00 0.00 0.00
280 273 281 541.07 0.46 0.00 2.21 2.29 2.29
284 281 285 0.00 0.00 0.00 0.00 0.00 0.00
288 281 289 541.07 0.57 0.00 2.21 2.29 2.29
292 289 293 55.08 0.00 0.00 0.22 0.03 0.03
296 293 297 0.00 0.00 0.00 0.00 0.00 0.00
300 293 267 45.08 0.01 0.00 0.18 0.02 0.02
304 289 475 486.00 0.33 0.00 1.99 1.88 1.88
308 267 309 695.55 0.15 0.00 2.84 3.65 3.65
312 309 313 0.00 0.00 0.00 0.00 0.00 0.00
316 309 317 685.55 0.91 0.00 2.80 3.55 3.55
320 317 321 0.00 0.00 0.00 0.00 0.00 0.00
328 317 329 675.55 0.87 0.00 2.76 3.46 3.46
332 329 333 0.00 0.00 0.00 0.00 0.00 0.00
336 333 337 0.00 0.00 0.00 0.00 0.00 0.00
340 329 341 675.55 0.14 0.00 2.76 3.46 3.46
344 341 345 0.00 0.00 0.00 0.00 0.00 0.00
348 341 349 665.55 0.96 0.00 2.72 3.36 3.36
352 349 353 0.00 0.00 0.00 0.00 0.00 0.00
356 349 357 655.55 0.47 0.00 2.68 3.27 3.27
360 357 361 10.00 0.00 0.00 0.04 0.00 0.00
364 361 365 0.00 0.00 0.00 0.00 0.00 0.00
368 361 369 10.00 0.00 0.00 0.04 0.00 0.00
372 369 373 0.00 0.00 0.00 0.00 0.00 0.00
376 377 357 -645.55 0.89 0.00 2.64 3.18 3.18
380 377 381 0.00 0.00 0.00 0.00 0.00 0.00
384 381 385 0.00 0.00 0.00 0.00 0.00 0.00
392 393 377 -645.55 1.13 0.00 2.64 3.18 3.18
396 393 397 0.00 0.00 0.00 0.00 0.00 0.00
400 393 401 635.55 0.68 0.00 2.60 3.09 3.09
404 401 405 -712.53 0.09 0.00 2.91 3.82 3.82
408 405 409 0.00 0.00 0.00 0.00 0.00 0.00
412 405 413 -722.53 1.08 0.00 2.95 3.91 3.91
416 413 417 0.00 0.00 0.00 0.00 0.00 0.00
420 421 413 732.53 0.76 0.00 2.99 4.02 4.02
424 421 425 0.00 0.00 0.00 0.00 0.00 0.00
428 429 421 742 .53 0.19 0.00 3.03 4.12 4.12
432 429 433 0.00 0.00 0.00 0.00 0.00 0.00
436 433 437 0.00 0.00 0.00 0.00 0.00 0.00
450 451 429 742 .53 0.95 0.00 3.03 4.12 4.12
454 451 455 0.00 0.00 0.00 0.00 0.00 0.00
458 459 451 742 .53 1.39 0.00 3.03 4.12 4.12
462 459 463 0.00 0.00 0.00 0.00 0.00 0.00
464 465 459 752.53 0.10 0.00 3.07 4.22 4.22
466 467 465 752.53 1.10 0.00 3.07 4.22 4.22
468 465 469 0.00 0.00 0.00 0.00 0.00 0.00
470 467 471 0.00 0.00 0.00 0.00 0.00 0.00
472 469 473 0.00 0.00 0.00 0.00 0.00 0.00
474 475 467 762.53 0.24 0.00 3.11 4.33 4.33
478 475 237 -276.53 0.24 0.00 1.13 0.66 0.66

Appendix D Page 13



Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
482 237 483 1221.92 1.05 0.00 4.99 10.36 10.36
486 483 487 0.00 0.00 0.00 0.00 0.00 0.00
490 483 491 1211.92 2.26 0.00 4.95 10.20 10.20
494 491 495 0.00 0.00 0.00 0.00 0.00 0.00
498 491 499 1201.92 2.90 0.00 4.91 10.05 10.05
502 499 503 0.00 0.00 0.00 0.00 0.00 0.00
504 505 237 1498.45 3.51 0.00 6.12 15.12 15.12
506 499 507 1191.92 2.76 0.00 4.87 9.89 9.89
508 505 509 0.00 0.00 0.00 0.00 0.00 0.00
510 507 511 0.00 0.00 0.00 0.00 0.00 0.00
512 513 505 1508.45 1.30 0.00 6.16 15.30 15.30
514 507 519 1181.92 3.27 0.00 4.83 9.74 9.74
516 513 517 0.00 0.00 0.00 0.00 0.00 0.00
520 517 521 0.00 0.00 0.00 0.00 0.00 0.00
522 519 523 0.00 0.00 0.00 0.00 0.00 0.00
524 0-200 513 1508.45 4.12 0.00 6.16 15.30 15.30
526 519 527 1181.92 3.48 0.00 4.83 9.74 9.74
530 527 531 1000.00 1.77 0.00 11.35 86.01 86.01
534 535 527 -171.92 0.07 0.00 0.70 0.27 0.27
538 535 539 1500.00 5.16 0.00 17.02 182.24 182.24
542 535 543 -1338.08 5.30 0.00 5.47 12.26 12.26
546 543 547 -1348.08 1.51 0.00 5.51 12.43 12.43
550 547 551 0.00 0.00 0.00 0.00 0.00 0.00
554 547 401 -1348.08 2.84 0.00 5.51 12.43 12.43

PUMP/L OS S ELEMENT RESULTS
INLET OUTLET PUMP
NAME FLOWRATE HEAD HEAD HEAD
gpm ft ft ft
200 1508.45 209.56 177.78 -31.8
201 1233.55 203.46 173.33 -30.1
N O D E RESULTS
NODE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
gpm ft ft ft psi
5 0.00 1469.78
9 0.00 1464.92 1260.00 204.92 88.80
13 0.00 1467.17 1255.00 212.17 91.94
17 0.00 1465.92 1255.00 210.92 91.40
21 0.00 1467.17 1255.00 212.17 91.94
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
25 0.00 1465.92 1255.00 210.92 91.40
29 0.00 1467.17 1255.00 212.17 91.94
33 0.00 1466.53 1250.00 216.53 93.83
37 0.00 1467.00 1255.00 212.00 91.87

I-200 0.00 1464.56 1255.00 209.56 90.81
I-201 0.00 1463.46 1260.00 203.46 88.17
209 0.00 1432.72 1260.00 172.72 74.85
213 0.00 1432.72 1260.00 172.72 74.85
217 0.00 1428.20 1245.00 183.20 79.39
221 12.00 1428.20 1248.00 180.20 78.09
225 0.00 1428.20 1248.00 180.20 78.09
229 0.00 1428.20 1254.00 174.20 75.49
233 10.00 1428.20 1256.00 172.20 74.62
237 0.00 1423.86 1240.00 183.86 79.67
238 0.00 1428.20 1258.00 170.20 73.76
241 0.00 1428.20 1241.00 187.20 81.12
245 0.00 1428.20 1257.00 171.20 74.19
249 0.00 1428.20 1257.00 171.20 74.19
251 0.00 1425.82 1250.00 175.82 76.19
253 10.00 1425.64 1250.00 175.64 76.11
255 0.00 1425.64 1250.00 175.64 76.11
259 10.00 1424.74 1240.00 184.74 80.06
263 0.00 1424.74 1240.00 184.74 80.06
267 0.00 1423.94 1245.00 178.94 77.54
273 0.00 1424.98 1244.00 180.98 78.42
277 0.00 1424.98 1244.00 180.98 78.42
281 0.00 1424 .52 1242.00 182.52 79.09
285 0.00 1424.52 1243.00 181.52 78.66
289 0.00 1423.95 1242.00 181.95 78.85
293 10.00 1423.95 1240.00 183.95 79.71
297 0.00 1423.95 1240.00 183.95 79.71
309 10.00 1423.79 1245.00 178.79 77.48
313 0.00 1423.79 1245.00 178.79 77.48
317 10.00 1422 .88 1244.00 178.88 77.51
321 0.00 1422.88 1240.00 182.88 79.25
329 0.00 1422 .01 1241.00 181.01 78.44
333 0.00 1422.01 1241.00 181.01 78.44
337 0.00 1422 .01 1241.00 181.01 78.44
341 10.00 1421.86 1242.00 179.86 77.94
345 0.00 1421.86 1237.00 184.86 80.11
349 10.00 1420.90 1240.00 180.90 78.39
353 0.00 1420.90 1236.00 184.90 80.12
357 0.00 1420.43 1240.00 180.43 78.19
361 0.00 1420.43 1240.00 180.43 78.19
365 0.00(0.00)1420.43 1240.00 180.43 78.19
369 10.00 1420.43 1230.00 190.43 82.52
373 0.00(0.00)1420.43 1230.00 190.43 82.52
377 0.00 1419.54 1232.00 187.54 81.27
381 0.00 1419.54 1231.00 188.54 81.70
385 0.00 1419.54 1231.00 188.54 81.70
393 10.00 1418.41 1229.00 189.41 82.08
397 0.00 1418.41 1229.00 189.41 82.08
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
401 0.00 1417.72 1227.00 190.72 82.65
405 10.00 1417.81 1227.00 190.81 82.68
409 0.00 1417.81 1227.00 190.81 82.68
413 10.00 1418.89 1229.00 189.89 82.29
417 0.00 1418.89 1229.00 189.89 82.29
421 10.00 1419.65 1231.00 188.65 81.75
425 0.00 1419.65 1231.00 188.65 81.75
429 0.00 1419.84 1231.00 188.84 81.83
433 0.00 1419.84 1232.00 187.84 81.40
437 0.00 1419.84 1232.00 187.84 81.40
451 0.00 1420.79 1230.00 190.79 82.67
455 0.00 1420.79 1230.00 190.79 82.67
459 10.00 1422.18 1235.00 187.18 81.11
463 0.00 1422.18 1235.00 187.18 81.11
465 0.00 1422 .28 1235.00 187.28 81.15
467 10.00 1423.38 1237.00 186.38 80.76
469 0.00 1422.28 1240.00 182.28 78.99
471 0.00 1423.38 1237.00 186.38 80.76
473 0.00 1422.28 1240.00 182.28 78.99
475 0.00 1423.62 1237.00 186.62 80.87
483 10.00 1422.81 1240.00 182.81 79.22
487 0.00 1422 .81 1243.00 179.81 77.92
491 10.00 1420.56 1235.00 185.56 80.41
495 0.00 1420.56 1235.00 185.56 80.41
499 10.00 1417.66 1230.00 187.66 81.32
503 0.00 1417.66 1230.00 187.66 81.32
505 10.00 1427.37 1240.00 187.37 81.19
507 10.00 1414.90 1230.00 184.90 80.12
509 0.00 1427.37 1240.00 187.37 81.19
511 0.00 1414.90 1230.00 184.90 80.12
513 0.00 1428.67 1250.00 178.67 77.42
517 0.00 1428.67 1248.00 180.67 78.29
519 0.00 1411.63 1225.00 186.63 80.87
521 0.00 1428.67 1248.00 180.67 78.29
523 0.00 1411.63 1225.00 186.63 80.87
527 10.00 1408.15 1220.00 188.15 81.53
531 1000.00 1406.38 1220.00 186.38 80.76
535 10.00 1408.08 1220.00 188.08 81.50
539 1500.00 1402.92 1220.00 182.92 79.26
543 10.00 1413.37 1228.00 185.37 80.33
547 0.00 1414.88 1227.00 187.88 81.41
551 0.00 1414.88 1227.00 187.88 81.41

0 -———- 1470.00
0-200 0.00 1432.78 1255.00 177.78 77.04
0-201 0.00 1433.33 1260.00 173.33 75.11
MAXIMUM A N D MINTIMUM VALTUE
PRESSURES
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Blackhall Studios Preliminary Water Study December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
JUNCTION MAXIMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
33 93.83 238 73.76
13 91.94 245 74.19
21 91.94 249 74.19
29 91.94 233 74.62
37 91.87 209 74.85

VELOCITTIES

PIPE MAXIMUM PIPE MINIMUM

NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
538 17.02 228 0.04
530 11.35 232 0.04
42 9.63 360 0.04
10 7.87 368 0.04
512 6.16 220 0.09

SUMMARY O F INFLOWS A ND OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(=) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
0 2742 .00
NET SYSTEM INFLOW = 2742 .00
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 2742 .00
Case 3
CHANGES F O R NEXT SIMULATTION (Change Number = 2 )

JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE

RESULTS OBTAINED AFTER 6 TRIALS: ACCURACY = 0.31480E-06
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
Max Day Demands Plus 2,500 gpm Fire Flow at Nodes 225 and 238
PIPETLTINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
P I PE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f ft/f
4 0 5 2742.00 0.22 0.00 1.94 0.65 0.65
8 5 9 584.16 6.03 0.00 1.66 1.09 1.09
10 9 I-201 1499.88 2.11 0.00 9.57 44 .89 44 .89
12 5 13 2157.84 2.47 0.00 1.53 0.42 0.42
16 9 17 -915.72 1.59 0.00 2.60 2.50 2.50
20 13 21 0.00 0.00 0.00 0.00 0.00 0.00
24 17 25 0.00 0.00 0.00 0.00 0.00 0.00
28 13 29 2157.84 0.01 0.00 1.53 0.42 0.42
32 17 33 -915.72 0.96 0.00 2.60 2.50 2.50
36 29 37 1242.12 0.12 0.00 3.52 4.39 4.39
38 29 33 915.72 1.01 0.00 2.60 2.50 2.50
42 37 I-200 1242.12 1.70 0.00 7.93 31.66 31.66
208 0-201 209 1499.88 0.87 0.00 6.13 15.14 15.14
212 209 213 0.00 0.00 0.00 0.00 0.00 0.00
216 209 217 1499.88 6.49 0.00 6.13 15.14 15.14
220 217 221 2522.00 0.91 0.00 10.30 39.64 39.64
224 221 225 1000.00 2.58 0.00 11.35 86.01 86.01
228 221 229 1510.00 2.07 0.00 6.17 15.33 15.33
232 229 233 1510.00 4.41 0.00 6.17 15.33 15.33
236 233 238 1500.00 6.20 0.00 17.02 182.24 182.24
240 229 241 0.00 0.00 0.00 0.00 0.00 0.00
244 241 245 0.00 0.00 0.00 0.00 0.00 0.00
248 245 249 0.00 0.00 0.00 0.00 0.00 0.00
250 217 251 -1022.12 1.74 0.00 4.18 7.44 7.44
252 251 253 -524.36 0.11 0.00 2.14 2.16 2.16
254 253 255 0.00 0.00 0.00 0.00 0.00 0.00
258 253 259 -534.36 0.60 0.00 2.18 2.24 2.24
262 259 263 0.00 0.00 0.00 0.00 0.00 0.00
266 259 267 -544 .36 0.58 0.00 2.22 2.32 2.32
274 273 251 497.76 0.72 0.00 2.03 1.96 1.96
276 273 277 0.00 0.00 0.00 0.00 0.00 0.00
280 273 281 -497.76 0.39 0.00 2.03 1.96 1.96
284 281 285 0.00 0.00 0.00 0.00 0.00 0.00
288 281 289 -497.76 0.49 0.00 2.03 1.96 1.96
292 289 293 326.06 0.05 0.00 1.33 0.90 0.90
296 293 297 0.00 0.00 0.00 0.00 0.00 0.00
300 293 267 316.06 0.25 0.00 1.29 0.85 0.85
304 289 475 -823.82 0.87 0.00 3.37 4.99 4.99
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Blackhall Studios Preliminary Water Study
Hydraulic Analysis of Onsite Private Fire Protection System

December 2021

528-052

308 267 309 -228.30 0.02 0.00 0.93 0.46 0.46
312 309 313 0.00 0.00 0.00 0.00 0.00 0.00
316 309 317 -238.30 0.13 0.00 0.97 0.50 0.50
320 317 321 0.00 0.00 0.00 0.00 0.00 0.00
328 317 329 -248.30 0.14 0.00 1.01 0.54 0.54
332 329 333 0.00 0.00 0.00 0.00 0.00 0.00
336 333 337 0.00 0.00 0.00 0.00 0.00 0.00
340 329 341 -248.30 0.02 0.00 1.01 0.54 0.54
344 341 345 0.00 0.00 0.00 0.00 0.00 0.00
348 341 349 -258.30 0.17 0.00 1.06 0.58 0.58
352 349 353 0.00 0.00 0.00 0.00 0.00 0.00
356 349 357 -268.30 0.09 0.00 1.10 0.63 0.63
360 357 361 10.00 0.00 0.00 0.04 0.00 0.00
364 361 365 0.00 0.00 0.00 0.00 0.00 0.00
368 361 369 10.00 0.00 0.00 0.04 0.00 0.00
372 369 373 0.00 0.00 0.00 0.00 0.00 0.00
376 377 357 278.30 0.19 0.00 1.14 0.67 0.67
380 377 381 0.00 0.00 0.00 0.00 0.00 0.00
384 381 385 0.00 0.00 0.00 0.00 0.00 0.00
392 393 377 278.30 0.24 0.00 1.14 0.67 0.67
396 393 397 0.00 0.00 0.00 0.00 0.00 0.00
400 393 401 -288.30 0.16 0.00 1.18 0.71 0.71
404 401 405 -13.60 0.00 0.00 0.06 0.00 0.00
408 405 409 0.00 0.00 0.00 0.00 0.00 0.00
412 405 413 -23.60 0.00 0.00 0.10 0.01 0.01
416 413 417 0.00 0.00 0.00 0.00 0.00 0.00
420 421 413 33.60 0.00 0.00 0.14 0.01 0.01
424 421 425 0.00 0.00 0.00 0.00 0.00 0.00
428 429 421 43.60 0.00 0.00 0.18 0.02 0.02
432 429 433 0.00 0.00 0.00 0.00 0.00 0.00
436 433 437 0.00 0.00 0.00 0.00 0.00 0.00
450 451 429 43.60 0.00 0.00 0.18 0.02 0.02
454 451 455 0.00 0.00 0.00 0.00 0.00 0.00
458 459 451 43.60 0.01 0.00 0.18 0.02 0.02
462 459 463 0.00 0.00 0.00 0.00 0.00 0.00
464 465 459 53.60 0.00 0.00 0.22 0.03 0.03
466 467 465 53.60 0.01 0.00 0.22 0.03 0.03
468 465 469 0.00 0.00 0.00 0.00 0.00 0.00
470 467 471 0.00 0.00 0.00 0.00 0.00 0.00
472 469 473 0.00 0.00 0.00 0.00 0.00 0.00
474 475 467 63.60 0.00 0.00 0.26 0.04 0.04
478 475 237 -887.42 2.04 0.00 3.62 5.73 5.73
482 237 483 344.70 0.10 0.00 1.41 0.99 0.99
486 483 487 0.00 0.00 0.00 0.00 0.00 0.00
490 483 491 334.70 0.21 0.00 1.37 0.94 0.94
494 491 495 0.00 0.00 0.00 0.00 0.00 0.00
498 491 499 324.70 0.26 0.00 1.33 0.89 0.89
502 499 503 0.00 0.00 0.00 0.00 0.00 0.00
504 505 237 1232.12 2.44 0.00 5.03 10.52 10.52
506 499 507 314.70 0.23 0.00 1.29 0.84 0.84
508 505 509 0.00 0.00 0.00 0.00 0.00 0.00
510 507 511 0.00 0.00 0.00 0.00 0.00 0.00
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
512 513 505 1242.12 0.91 0.00 5.07 10.68 10.68
514 507 519 304.70 0.27 0.00 1.24 0.79 0.79
516 513 517 0.00 0.00 0.00 0.00 0.00 0.00
520 517 521 0.00 0.00 0.00 0.00 0.00 0.00
522 519 523 0.00 0.00 0.00 0.00 0.00 0.00
524 0-200 513 1242.12 2.87 0.00 5.07 10.68 10.68
526 519 527 304.70 0.28 0.00 1.24 0.79 0.79
530 527 531 0.00 0.00 0.00 0.00 0.00 0.00
534 535 527 -294.70 0.19 0.00 1.20 0.74 0.74
538 535 539 0.00 0.00 0.00 0.00 0.00 0.00
542 535 543 284.70 0.30 0.00 1.16 0.70 0.70
546 543 547 274.70 0.08 0.00 1.12 0.65 0.65
550 547 551 0.00 0.00 0.00 0.00 0.00 0.00
554 547 401 274.70 0.15 0.00 1.12 0.65 0.65

PUMP/L OS S ELEMENT RESULTS

INLET OUTLET PUMP

NAME FLOWRATE HEAD HEAD HEAD

gpm ft ft ft
200 1242.12 210.49 180.32 -30.2
201 1499.88 201.64 170.20 -31.4
N O D E RESULTS
NODE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
gpm ft ft ft psi
5 0.00 1469.78
9 0.00 1463.75 1260.00 203.75 88.29
13 0.00 1467.31 1255.00 212.31 92.00
17 0.00 1465.33 1255.00 210.33 91.14
21 0.00 1467.31 1255.00 212.31 92.00
25 0.00 1465.33 1255.00 210.33 91.14
29 0.00 1467.31 1255.00 212.31 92.00
33 0.00 1466.29 1250.00 216.29 93.73
37 0.00 1467.19 1255.00 212.19 91.95
I-200 0.00 1465.49 1255.00 210.49 91.21
I-201 0.00 1461.64 1260.00 201.64 87.38
209 0.00 1429.33 1260.00 169.33 73.38
213 0.00 1429.33 1260.00 169.33 73.38
217 0.00 1422.85 1245.00 177.85 77.07
221 12.00 1421.93 1248.00 173.93 75.37
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Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
225 1000.00 1419.35 1248.00 171.35 74.25
229 0.00 1419.87 1254.00 165.87 71.87
233 10.00 1415.45 1256.00 159.45 69.10
237 0.00 1429.10 1240.00 189.10 81.94
238 1500.00 1409.26 1258.00 151.26 65.55
241 0.00 1419.87 1241.00 178.87 77.51
245 0.00 1419.87 1257.00 162.87 70.57
249 0.00 1419.87 1257.00 162.87 70.57
251 0.00 1424.59 1250.00 174.59 75.66
253 10.00 1424.70 1250.00 174.70 75.71
255 0.00 1424.70 1250.00 174.70 75.71
259 10.00 1425.31 1240.00 185.31 80.30
263 0.00 1425.31 1240.00 185.31 80.30
267 0.00 1425.88 1245.00 180.88 78.38
273 0.00 1425.31 1244.00 181.31 78.57
277 0.00 1425.31 1244.00 181.31 78.57
281 0.00 1425.70 1242.00 183.70 79.60
285 0.00 1425.70 1243.00 182.70 79.17
289 0.00 1426.19 1242.00 184.19 79.81
293 10.00 1426.14 1240.00 186.14 80.66
297 0.00 1426.14 1240.00 186.14 80.66
309 10.00 1425.90 1245.00 180.90 78.39
313 0.00 1425.90 1245.00 180.90 78.39
317 10.00 1426.03 1244.00 182.03 78.88
321 0.00 1426.03 1240.00 186.03 80.61
329 0.00 1426.17 1241.00 185.17 80.24
333 0.00 1426.17 1241.00 185.17 80.24
337 0.00 1426.17 1241.00 185.17 80.24
341 10.00 1426.19 1242 .00 184.19 79.82
345 0.00 1426.19 1237.00 189.19 81.98
349 10.00 1426.36 1240.00 186.36 80.75
353 0.00 1426.36 1236.00 190.36 82.49
357 0.00 1426.45 1240.00 186.45 80.79
361 0.00 1426.45 1240.00 186.45 80.79
365 0.00(0.00)1426.45 1240.00 186.45 80.79
369 10.00 1426.45 1230.00 196.45 85.13
373 0.00(0.00)1426.45 1230.00 196.45 85.13
377 0.00 1426.63 1232.00 194.63 84.34
381 0.00 1426.63 1231.00 195.63 84.77
385 0.00 1426.63 1231.00 195.63 84.77
393 10.00 1426.87 1229.00 197.87 85.74
397 0.00 1426.87 1229.00 197.87 85.74
401 0.00 1427.03 1227.00 200.03 86.68
405 10.00 1427.03 1227.00 200.03 86.68
409 0.00 1427.03 1227.00 200.03 86.68
413 10.00 1427.03 1229.00 198.03 85.81
417 0.00 1427.03 1229.00 198.03 85.81
421 10.00 1427.04 1231.00 196.04 84.95
425 0.00 1427.04 1231.00 196.04 84.95
429 0.00 1427.04 1231.00 196.04 84.95
433 0.00 1427.04 1232.00 195.04 84.52
437 0.00 1427.04 1232.00 195.04 84.52
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Hydraulic Analysis of Onsite Private Fire Protection System 528-052
451 0.00 1427.04 1230.00 197.04 85.38
455 0.00 1427.04 1230.00 197.04 85.38
459 10.00 1427.05 1235.00 192.05 83.22
463 0.00 1427.05 1235.00 192.05 83.22
465 0.00 1427.05 1235.00 192.05 83.22
467 10.00 1427.06 1237.00 190.06 82.36
469 0.00 1427.05 1240.00 187.05 81.05
471 0.00 1427.06 1237.00 190.06 82.36
473 0.00 1427.05 1240.00 187.05 81.05
475 0.00 1427.06 1237.00 190.06 82.36
483 10.00 1429.00 1240.00 189.00 81.90
487 0.00 1429.00 1243.00 186.00 80.60
491 10.00 1428.79 1235.00 193.79 83.98
495 0.00 1428.79 1235.00 193.79 83.98
499 10.00 1428.53 1230.00 198.53 86.03
503 0.00 1428.53 1230.00 198.53 86.03
505 10.00 1431.54 1240.00 191.54 83.00
507 10.00 1428.30 1230.00 198.30 85.93
509 0.00 1431.54 1240.00 191.54 83.00
511 0.00 1428.30 1230.00 198.30 85.93
513 0.00 1432.45 1250.00 182.45 79.06
517 0.00 1432.45 1248.00 184.45 79.93
519 0.00 1428.03 1225.00 203.03 87.98
521 0.00 1432.45 1248.00 184.45 79.93
523 0.00 1428.03 1225.00 203.03 87.98
527 10.00 1427.75 1220.00 207.75 90.03
531 0.00 1427.75 1220.00 207.75 90.03
535 10.00 1427.56 1220.00 207.56 89.94
539 0.00 1427.56 1220.00 207.56 89.94
543 10.00 1427.26 1228.00 199.26 86.35
547 0.00 1427.18 1227.00 200.18 86.74
551 0.00 1427.18 1227.00 200.18 86.74

0 -———- 1470.00
0-200 0.00 1435.32 1255.00 180.32 78.14
0-201 0.00 1430.20 1260.00 170.20 73.75
MAXIMUM A N D MINTIMUM VALTUE
PRESSURES
JUNCTION MAXIMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
33 93.73 238 65.55
13 92.00 233 69.10
21 92.00 245 70.57
29 92.00 249 70.57
37 91.95 229 71.87
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Blackhall Studios Preliminary Water Study December 2021
Hydraulic Analysis of Onsite Private Fire Protection System 528-052

VELOCITTIES

PIPE MAXIMUM PIPE MINIMUM

NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
236 17.02 360 0.04
224 11.35 368 0.04
220 10.30 404 0.06
10 9.57 412 0.10
42 7.93 420 0.14

SUMMARY O F INFLOWS A ND OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(=) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
0 2742 .00
NET SYSTEM INFLOW = 2742 .00
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 2742 .00
Case 4
CHANGES F O R NEXT SIMULATTION (Change Number = 3)

JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE

RESULTS OBTAINED AFTER 5 TRIALS: ACCURACY = 0.17830E-04
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Hydraulic Analysis of Onsite Private Fire Protection System 528-052
Max Day Demands Plus 2,500 gpm Fire Flow at Nodes 487 and 509
PIPELTINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
P IPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f ft/f
4 0 5 2742.00 0.22 0.00 1.94 0.65 0.65
8 5 9 493.20 4.41 0.00 1.40 0.79 0.79
10 9 I-201 1115.44 1.22 0.00 7.12 5.94 25.94
12 5 13 2248.80 2.66 0.00 1.59 0.45 0.45
16 9 17 -622.24 0.78 0.00 1.77 1.22 1.22
20 13 21 0.00 0.00 0.00 0.00 0.00 0.00
24 17 25 0.00 0.00 0.00 0.00 0.00 0.00
28 13 29 2248.80 0.01 0.00 1.59 0.45 0.45
32 17 33 -622.24 0.47 0.00 1.77 1.22 1.22
36 29 37 1626.56 0.19 0.00 4.61 7.24 7.24
38 29 33 622.24 0.50 0.00 1.77 1.22 1.22
42 37 I-200 1626.56 2.81 0.00 0.38 2.16 52.16
208 0-201 209 1115.44 0.50 0.00 4.56 8.75 8.75
212 209 213 0.00 0.00 0.00 0.00 0.00 0.00
216 209 217 1115.44 3.75 0.00 4.56 8.75 8.75
220 217 221 22.00 0.00 0.00 0.09 0.01 0.01
224 221 225 0.00 0.00 0.00 0.00 0.00 0.00
228 221 229 10.00 0.00 0.00 0.04 0.00 0.00
232 229 233 10.00 0.00 0.00 0.04 0.00 0.00
236 233 238 0.00 0.00 0.00 0.00 0.00 0.00
240 229 241 0.00 0.00 0.00 0.00 0.00 0.00
244 241 245 0.00 0.00 0.00 0.00 0.00 0.00
248 245 249 0.00 0.00 0.00 0.00 0.00 0.00
250 217 251 1093.44 1.97 0.00 4.47 8.43 8.43
252 251 253 585.10 0.14 0.00 2.39 2.65 2.65
254 253 255 0.00 0.00 0.00 0.00 0.00 0.00
258 253 259 575.10 0.69 0.00 2.35 2.57 2.57
262 259 263 0.00 0.00 0.00 0.00 0.00 0.00
266 259 267 565.10 0.62 0.00 2.31 2.48 2.48
274 273 251 -508.34 0.75 0.00 2.08 2.04 2.04
276 273 277 0.00 0.00 0.00 0.00 0.00 0.00
280 273 281 508.34 0.41 0.00 2.08 2.04 2.04
284 281 285 0.00 0.00 0.00 0.00 0.00 0.00
288 281 289 508.34 0.51 0.00 2.08 2.04 2.04
292 289 293 -253.68 0.03 0.00 1.04 0.56 0.56
296 293 297 0.00 0.00 0.00 0.00 0.00 0.00
300 293 267 -263.68 0.18 0.00 1.08 0.61 0.61
304 289 475 762.02 0.76 0.00 3.11 4.32 4.32
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528-052

308 267 309 301.42 0.03 0.00 1.23 0.78 0.78
312 309 313 0.00 0.00 0.00 0.00 0.00 0.00
316 309 317 291.42 0.19 0.00 1.19 0.73 0.73
320 317 321 0.00 0.00 0.00 0.00 0.00 0.00
328 317 329 281.42 0.17 0.00 1.15 0.68 0.68
332 329 333 0.00 0.00 0.00 0.00 0.00 0.00
336 333 337 0.00 0.00 0.00 0.00 0.00 0.00
340 329 341 281.42 0.03 0.00 1.15 0.68 0.68
344 341 345 0.00 0.00 0.00 0.00 0.00 0.00
348 341 349 271.42 0.18 0.00 1.11 0.64 0.64
352 349 353 0.00 0.00 0.00 0.00 0.00 0.00
356 349 357 261.42 0.09 0.00 1.07 0.60 0.60
360 357 361 10.00 0.00 0.00 0.04 0.00 0.00
364 361 365 0.00 0.00 0.00 0.00 0.00 0.00
368 361 369 10.00 0.00 0.00 0.04 0.00 0.00
372 369 373 0.00 0.00 0.00 0.00 0.00 0.00
376 377 357 -251.42 0.16 0.00 1.03 0.55 0.55
380 377 381 0.00 0.00 0.00 0.00 0.00 0.00
384 381 385 0.00 0.00 0.00 0.00 0.00 0.00
392 393 377 -251.42 0.20 0.00 1.03 0.55 0.55
396 393 397 0.00 0.00 0.00 0.00 0.00 0.00
400 393 401 241.42 0.11 0.00 0.99 0.51 0.51
404 401 405 -87.02 0.00 0.00 0.36 0.08 0.08
408 405 409 0.00 0.00 0.00 0.00 0.00 0.00
412 405 413 -97.02 0.03 0.00 0.40 0.10 0.10
416 413 417 0.00 0.00 0.00 0.00 0.00 0.00
420 421 413 107.02 0.02 0.00 0.44 0.11 0.11
424 421 425 0.00 0.00 0.00 0.00 0.00 0.00
428 429 421 117.02 0.01 0.00 0.48 0.13 0.13
432 429 433 0.00 0.00 0.00 0.00 0.00 0.00
436 433 437 0.00 0.00 0.00 0.00 0.00 0.00
450 451 429 117.02 0.03 0.00 0.48 0.13 0.13
454 451 455 0.00 0.00 0.00 0.00 0.00 0.00
458 459 451 117.02 0.05 0.00 0.48 0.13 0.13
462 459 463 0.00 0.00 0.00 0.00 0.00 0.00
464 465 459 127.02 0.00 0.00 0.52 0.16 0.16
466 467 465 127.02 0.04 0.00 0.52 0.16 0.16
468 465 469 0.00 0.00 0.00 0.00 0.00 0.00
470 467 471 0.00 0.00 0.00 0.00 0.00 0.00
472 469 473 0.00 0.00 0.00 0.00 0.00 0.00
474 475 467 137.02 0.01 0.00 0.56 0.18 0.18
478 475 237 624.99 1.07 0.00 2.55 2.99 2.99
482 237 483 1241.55 1.08 0.00 5.07 10.67 10.67
486 483 487 1500.00 5.21 0.00 17.02 182.24 182.24
490 483 491 -268.45 0.14 0.00 1.10 0.63 0.63
494 491 495 0.00 0.00 0.00 0.00 0.00 0.00
498 491 499 -278.45 0.19 0.00 1.14 0.67 0.67
502 499 503 0.00 0.00 0.00 0.00 0.00 0.00
504 505 237 616.56 0.68 0.00 2.52 2.92 2.92
506 499 507 -288.45 0.20 0.00 1.18 0.71 0.71
508 505 509 1000.00 3.27 0.00 11.35 86.01 86.01
510 507 511 0.00 0.00 0.00 0.00 0.00 0.00
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512 513 505 1626.56 1.49 0.00 6.64 17.60 17.60
514 507 519 -298.45 0.26 0.00 1.22 0.76 0.76
516 513 517 0.00 0.00 0.00 0.00 0.00 0.00
520 517 521 0.00 0.00 0.00 0.00 0.00 0.00
522 519 523 0.00 0.00 0.00 0.00 0.00 0.00
524 0-200 513 1626.56 4.73 0.00 6.64 17.60 17.60
526 519 527 -298.45 0.27 0.00 1.22 0.76 0.76
530 527 531 0.00 0.00 0.00 0.00 0.00 0.00
534 535 527 308.45 0.21 0.00 1.26 0.81 0.81
538 535 539 0.00 0.00 0.00 0.00 0.00 0.00
542 535 543 -318.45 0.37 0.00 1.30 0.86 0.86
546 543 547 -328.45 0.11 0.00 1.34 0.91 0.91
550 547 551 0.00 0.00 0.00 0.00 0.00 0.00
554 547 401 -328.45 0.21 0.00 1.34 0.91 0.91

PUMP/L OS S ELEMENT RESULTS

INLET OUTLET PUMP

NAME FLOWRATE HEAD HEAD HEAD

gpm ft ft ft
200 1626.56 209.11 176.65 -32.5
201 1115.44 204.15 174.46 -29.7
N O D E RESULTS
NODE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
gpm ft ft ft psi
5 0.00 1469.78
9 0.00 1465.37 1260.00 205.37 88.99
13 0.00 1467.12 1255.00 212.12 91.92
17 0.00 1466.15 1255.00 211.15 91.50
21 0.00 1467.12 1255.00 212.12 91.92
25 0.00 1466.15 1255.00 211.15 91.50
29 0.00 1467.11 1255.00 212.11 91.91
33 0.00 1466.62 1250.00 216.62 93.87
37 0.00 1466.92 1255.00 211.92 91.83
I-200 0.00 1464 .11 1255.00 209.11 90.62
I-201 0.00 1464.15 1260.00 204.15 88.47
209 0.00 1433.95 1260.00 173.95 75.38
213 0.00 1433.95 1260.00 173.95 75.38
217 0.00 1430.21 1245.00 185.21 80.26
221 12.00 1430.21 1248.00 182.21 78.96
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225 0.00 1430.21 1248.00 182.21 78.96
229 0.00 1430.21 1254.00 176.21 76.36
233 10.00 1430.21 1256.00 174.21 75.49
237 0.00 1424.75 1240.00 184.75 80.06
238 0.00 1430.21 1258.00 172.21 74.62
241 0.00 1430.21 1241.00 189.21 81.99
245 0.00 1430.21 1257.00 173.21 75.06
249 0.00 1430.21 1257.00 173.21 75.06
251 0.00 1428.23 1250.00 178.23 77.23
253 10.00 1428.09 1250.00 178.09 77.17
255 0.00 1428.09 1250.00 178.09 77.17
259 10.00 1427.40 1240.00 187.40 81.21
263 0.00 1427.40 1240.00 187.40 81.21
267 0.00 1426.78 1245.00 181.78 78.77
273 0.00 1427.49 1244 .00 183.49 79.51
277 0.00 1427.49 1244.00 183.49 79.51
281 0.00 1427.08 1242.00 185.08 80.20
285 0.00 1427.08 1243.00 184.08 79.77
289 0.00 1426.57 1242.00 184.57 79.98
293 10.00 1426.60 1240.00 186.60 80.86
297 0.00 1426.60 1240.00 186.60 80.86
309 10.00 1426.75 1245.00 181.75 78.76
313 0.00 1426.75 1245.00 181.75 78.76
317 10.00 1426.56 1244.00 182.56 79.11
321 0.00 1426.56 1240.00 186.56 80.84
329 0.00 1426.39 1241.00 185.39 80.34
333 0.00 1426.39 1241.00 185.39 80.34
337 0.00 1426.39 1241.00 185.39 80.34
341 10.00 1426.36 1242.00 184.36 79.89
345 0.00 1426.36 1237.00 189.36 82.06
349 10.00 1426.18 1240.00 186.18 80.68
353 0.00 1426.18 1236.00 190.18 82.41
357 0.00 1426.10 1240.00 186.10 80.64
361 0.00 1426.10 1240.00 186.10 80.64
365 0.00(0.00)1426.10 1240.00 186.10 80.64
369 10.00 1426.09 1230.00 196.09 84.97
373 0.00(0.00)1426.09 1230.00 196.09 84.97
377 0.00 1425.94 1232.00 193.94 84.04
381 0.00 1425.94 1231.00 194.94 84.47
385 0.00 1425.94 1231.00 194.94 84.47
393 10.00 1425.74 1229.00 196.74 85.26
397 0.00 1425.74 1229.00 196.74 85.26
401 0.00 1425.63 1227.00 198.63 86.07
405 10.00 1425.63 1227.00 198.63 86.07
409 0.00 1425.63 1227.00 198.63 86.07
413 10.00 1425.66 1229.00 196.66 85.22
417 0.00 1425.66 1229.00 196.66 85.22
421 10.00 1425.68 1231.00 194.68 84.36
425 0.00 1425.68 1231.00 194.68 84.36
429 0.00 1425.68 1231.00 194.68 84.36
433 0.00 1425.68 1232.00 193.68 83.93
437 0.00 1425.68 1232.00 193.68 83.93
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451 0.00 1425.71 1230.00 195.71 84.81
455 0.00 1425.71 1230.00 195.71 84.81
459 10.00 1425.76 1235.00 190.76 82.66
463 0.00 1425.76 1235.00 190.76 82.66
465 0.00 1425.76 1235.00 190.76 82.66
467 10.00 1425.80 1237.00 188.80 81.82
469 0.00 1425.76 1240.00 185.76 80.50
471 0.00 1425.80 1237.00 188.80 81.82
473 0.00 1425.76 1240.00 185.76 80.50
475 0.00 1425.81 1237.00 188.81 81.82
483 10.00 1423.67 1240.00 183.67 79.59
487 1500.00 1418.46 1243.00 175.46 76.03
491 10.00 1423.81 1235.00 188.81 81.82
495 0.00 1423.81 1235.00 188.81 81.82
499 10.00 1424.00 1230.00 194.00 84.07
503 0.00 1424.00 1230.00 194.00 84.07
505 10.00 1425.43 1240.00 185.43 80.35
507 10.00 1424.20 1230.00 194.20 84.16
509 1000.00 1422.16 1240.00 182.16 78.94
511 0.00 1424.20 1230.00 194.20 84.16
513 0.00 1426.92 1250.00 176.92 76.66
517 0.00 1426.92 1248.00 178.92 77.53
519 0.00 1424.46 1225.00 199.46 86.43
521 0.00 1426.92 1248.00 178.92 77.53
523 0.00 1424.46 1225.00 199.46 86.43
527 10.00 1424.73 1220.00 204.73 88.72
531 0.00 1424.73 1220.00 204.73 88.72
535 10.00 1424.94 1220.00 204.94 88.81
539 0.00 1424 .94 1220.00 204.94 88.81
543 10.00 1425.31 1228.00 197.31 85.50
547 0.00 1425.42 1227.00 198.42 85.98
551 0.00 1425.42 1227.00 198.42 85.98

0 -———- 1470.00
0-200 0.00 1431.65 1255.00 176.65 76.55
0-201 0.00 1434.46 1260.00 174.46 75.60
MAXIMUM A N D MINTIMUM VALTUE
PRESSURES
JUNCTION MAXIMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
33 93.87 238 74.62
13 91.92 245 75.06
21 91.92 249 75.06
29 91.91 209 75.38
37 91.83 213 75.38
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VELOCITTIES

PIPE MAXIMUM PIPE MINIMUM

NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
486 17.02 228 0.04
508 11.35 232 0.04
42 10.38 360 0.04
10 7.12 368 0.04
512 6.64 220 0.09

SUMMARY OF INFLOWS A ND OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(=) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
0 2742 .00

NET SYSTEM INFLOW = 2742.00
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 2742.00
Case: 5
CHANGES F OR NEXT SIMULATTION (Change Number = 4 )

JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE

RESULTS OBTAINED AFTER 5 TRIALS: ACCURACY = 0.23983E-05
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Max Day Demands Plus 2,500 gpm Fire Flow at Nodes 297 and 471

PIPETLTINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
P I PE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
N AME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f ft/f
4 0 5 2742 .00 0.22 0.00 1.94 0.65 0.65
8 5 9 531.79 5.07 0.00 1.51 0.91 0.91
10 9 I-201 1285.88 1.58 0.00 8.21 33.75 33.75
12 5 13 2210.21 2.58 0.00 1.57 0.44 0.44
16 9 17 -754.09 1.11 0.00 2.14 1.74 1.74
20 13 21 0.00 0.00 0.00 0.00 0.00 0.00
24 17 25 0.00 0.00 0.00 0.00 0.00 0.00
28 13 29 2210.21 0.01 0.00 1.57 0.44 0.44
32 17 33 -754.09 0.67 0.00 2.14 1.74 1.74
36 29 37 1456.12 0.16 0.00 4.13 5.90 5.90
38 29 33 754.09 0.71 0.00 2.14 1.74 1.74
42 37 I-200 1456.12 2.29 0.00 9.29 42.49 42.49
208 0-201 209 1285.88 0.65 0.00 5.25 11.39 11.39
212 209 213 0.00 0.00 0.00 0.00 0.00 0.00
216 209 217 1285.88 4.88 0.00 5.25 11.39 11.39
220 217 221 22.00 0.00 0.00 0.09 0.01 0.01
224 221 225 0.00 0.00 0.00 0.00 0.00 0.00
228 221 229 10.00 0.00 0.00 0.04 0.00 0.00
232 229 233 10.00 0.00 0.00 0.04 0.00 0.00
236 233 238 0.00 0.00 0.00 0.00 0.00 0.00
240 229 241 0.00 0.00 0.00 0.00 0.00 0.00
244 241 245 0.00 0.00 0.00 0.00 0.00 0.00
248 245 249 0.00 0.00 0.00 0.00 0.00 0.00
250 217 251 1263.88 2.58 0.00 5.16 11.03 11.03
252 251 253 651.37 0.17 0.00 2.66 3.23 3.23
254 253 255 0.00 0.00 0.00 0.00 0.00 0.00
258 253 259 641.37 0.85 0.00 2.62 3.14 3.14
262 259 263 0.00 0.00 0.00 0.00 0.00 0.00
266 259 267 631.37 0.76 0.00 2.58 3.05 3.05
274 273 251 -612.51 1.05 0.00 2.50 2.88 2.88
276 273 277 0.00 0.00 0.00 0.00 0.00 0.00
280 273 281 612.51 0.58 0.00 2.50 2.88 2.88
284 281 285 0.00 0.00 0.00 0.00 0.00 0.00
288 281 289 612.51 0.71 0.00 2.50 2.88 2.88
292 289 293 472 .14 0.10 0.00 1.93 1.78 1.78
296 293 297 1000.00 2.24 0.00 11.35 86.01 86.01
300 293 267 -537.86 0.68 0.00 2.20 2.27 2.27
304 289 475 140.37 0.03 0.00 0.57 0.19 0.19
308 267 309 93.51 0.00 0.00 0.38 0.09 0.09
312 309 313 0.00 0.00 0.00 0.00 0.00 0.00
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316 309 317 83.51 0.02 0.00 0.34 0.07 0.07
320 317 321 0.00 0.00 0.00 0.00 0.00 0.00
328 317 329 73.51 0.01 0.00 0.30 0.06 0.06
332 329 333 0.00 0.00 0.00 0.00 0.00 0.00
336 333 337 0.00 0.00 0.00 0.00 0.00 0.00
340 329 341 73.51 0.00 0.00 0.30 0.06 0.06
344 341 345 0.00 0.00 0.00 0.00 0.00 0.00
348 341 349 63.51 0.01 0.00 0.26 0.04 0.04
352 349 353 0.00 0.00 0.00 0.00 0.00 0.00
356 349 357 53.51 0.00 0.00 0.22 0.03 0.03
360 357 361 10.00 0.00 0.00 0.04 0.00 0.00
364 361 365 0.00 0.00 0.00 0.00 0.00 0.00
368 361 369 10.00 0.00 0.00 0.04 0.00 0.00
372 369 373 0.00 0.00 0.00 0.00 0.00 0.00
376 377 357 -43.51 0.01 0.00 0.18 0.02 0.02
380 377 381 0.00 0.00 0.00 0.00 0.00 0.00
384 381 385 0.00 0.00 0.00 0.00 0.00 0.00
392 393 377 -43.51 0.01 0.00 0.18 0.02 0.02
396 393 397 0.00 0.00 0.00 0.00 0.00 0.00
400 393 401 33.51 0.00 0.00 0.14 0.01 0.01
404 401 405 332.64 0.02 0.00 1.36 0.93 0.93
408 405 409 0.00 0.00 0.00 0.00 0.00 0.00
412 405 413 322.64 0.24 0.00 1.32 0.88 0.88
416 413 417 0.00 0.00 0.00 0.00 0.00 0.00
420 421 413 -312.64 0.16 0.00 1.28 0.83 0.83
424 421 425 0.00 0.00 0.00 0.00 0.00 0.00
428 429 421 -302.64 0.04 0.00 1.24 0.78 0.78
432 429 433 0.00 0.00 0.00 0.00 0.00 0.00
436 433 437 0.00 0.00 0.00 0.00 0.00 0.00
450 451 429 -302.64 0.18 0.00 1.24 0.78 0.78
454 451 455 0.00 0.00 0.00 0.00 0.00 0.00
458 459 451 -302.64 0.26 0.00 1.24 0.78 0.78
462 459 463 0.00 0.00 0.00 0.00 0.00 0.00
464 465 459 -292.64 0.02 0.00 1.20 0.73 0.73
466 467 465 -292.64 0.19 0.00 1.20 0.73 0.73
468 465 469 0.00 0.00 0.00 0.00 0.00 0.00
470 467 471 1500.00 9.11 0.00 7.02 182.24 182.24
472 469 473 0.00 0.00 0.00 0.00 0.00 0.00
474 475 467 1217.36 0.58 0.00 4.97 10.29 10.29
478 475 237 -1077.00 2.92 0.00 4.40 8.20 8.20
482 237 483 369.13 0.11 0.00 1.51 1.13 1.13
486 483 487 0.00 0.00 0.00 0.00 0.00 0.00
490 483 491 359.13 0.24 0.00 1.47 1.07 1.07
494 491 495 0.00 0.00 0.00 0.00 0.00 0.00
498 491 499 349.13 0.29 0.00 1.43 1.02 1.02
502 499 503 0.00 0.00 0.00 0.00 0.00 0.00
504 505 237 1446.12 3.29 0.00 5.91 14.15 14.15
506 499 507 339.13 0.27 0.00 1.39 0.96 0.96
508 505 509 0.00 0.00 0.00 0.00 0.00 0.00
510 507 511 0.00 0.00 0.00 0.00 0.00 0.00
512 513 505 1456.12 1.22 0.00 5.95 14.33 14.33
514 507 519 329.13 0.31 0.00 1.34 0.91 0.91
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516 513 517 0.00 0.00 0.00 0.00 0.00 0.00
520 517 521 0.00 0.00 0.00 0.00 0.00 0.00
522 519 523 0.00 0.00 0.00 0.00 0.00 0.00
524 0-200 513 1456.12 3.86 0.00 5.95 14.33 14.33
526 519 527 329.13 0.33 0.00 1.34 0.91 0.91
530 527 531 0.00 0.00 0.00 0.00 0.00 0.00
534 535 527 -319.13 0.22 0.00 1.30 0.86 0.86
538 535 539 0.00 0.00 0.00 0.00 0.00 0.00
542 535 543 309.13 0.35 0.00 1.26 0.81 0.81
546 543 547 299.13 0.09 0.00 1.22 0.76 0.76
550 547 551 0.00 0.00 0.00 0.00 0.00 0.00
554 547 401 299.13 0.17 0.00 1.22 0.76 0.76

PUMP/L OS S ELEMENT RESULTS

INLET OUTLET PUMP

NAME FLOWRATE HEAD HEAD HEAD

gpm ft ft ft
200 1456.12 209.75 178.56 -31.2
201 1285.88 203.13 172.77 -30.4
N O D E RESULTS
NODE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
gpm ft ft ft psi
5 0.00 1469.78
9 0.00 1464.71 1260.00 204.71 88.71
13 0.00 1467.20 1255.00 212.20 91.95
17 0.00 1465.82 1255.00 210.82 91.35
21 0.00 1467.20 1255.00 212.20 91.95
25 0.00 1465.82 1255.00 210.82 91.35
29 0.00 1467.20 1255.00 212.20 91.95
33 0.00 1466.49 1250.00 216.49 93.81
37 0.00 1467.04 1255.00 212.04 91.88
I-200 0.00 1464.75 1255.00 209.75 90.89
I-201 0.00 1463.13 1260.00 203.13 88.02
209 0.00 1432.12 1260.00 172.12 74.59
213 0.00 1432.12 1260.00 172.12 74.59
217 0.00 1427.24 1245.00 182.24 78.97
221 12.00 1427.24 1248.00 179.24 77.67
225 0.00 1427.24 1248.00 179.24 77.67
229 0.00 1427.24 1254.00 173.24 75.07
233 10.00 1427.24 1256.00 171.24 74.21
237 0.00 1425.20 1240.00 185.20 80.25
238 0.00 1427.24 1258.00 169.24 73.34
241 0.00 1427.24 1241.00 186.24 80.71
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245 0.00 1427.24 1257.00 170.24 73.77
249 0.00 1427.24 1257.00 170.24 73.77
251 0.00 1424.66 1250.00 174.66 75.69
253 10.00 1424.49 1250.00 174.49 75.61
255 0.00 1424.49 1250.00 174.49 75.61
259 10.00 1423.64 1240.00 183.64 79.58
263 0.00 1423.64 1240.00 183.64 79.58
267 0.00 1422.89 1245.00 177.89 77.08
273 0.00 1423.61 1244.00 179.61 77.83
277 0.00 1423.61 1244.00 179.61 77.83
281 0.00 1423.03 1242.00 181.03 78.45
285 0.00 1423.03 1243.00 180.03 78.01
289 0.00 1422.31 1242.00 180.31 78.14
293 10.00 1422.21 1240.00 182.21 78.96
297 1000.00 1419.97 1240.00 179.97 77.99
309 10.00 1422.88 1245.00 177.88 77.08
313 0.00 1422.88 1245.00 177.88 77.08
317 10.00 1422 .86 1244.00 178.86 77.51
321 0.00 1422.86 1240.00 182.86 79.24
329 0.00 1422 .85 1241.00 181.85 78.80
333 0.00 1422.85 1241.00 181.85 78.80
337 0.00 1422 .85 1241.00 181.85 78.80
341 10.00 1422.85 1242.00 180.85 78.37
345 0.00 1422 .85 1237.00 185.85 80.53
349 10.00 1422 .84 1240.00 182.84 79.23
353 0.00 1422 .84 1236.00 186.84 80.96
357 0.00 1422 .83 1240.00 182.83 79.23
361 0.00 1422.83 1240.00 182.83 79.23
365 0.00(0.00)1422.83 1240.00 182.83 79.23
369 10.00 1422.83 1230.00 192.83 83.56
373 0.00(0.00)1422.83 1230.00 192.83 83.56
377 0.00 1422.83 1232.00 190.83 82.69
381 0.00 1422 .83 1231.00 191.83 83.12
385 0.00 1422 .83 1231.00 191.83 83.12
393 10.00 1422.82 1229.00 193.82 83.99
397 0.00 1422 .82 1229.00 193.82 83.99
401 0.00 1422.81 1227.00 195.81 84.85
405 10.00 1422.79 1227.00 195.79 84.84
409 0.00 1422.79 1227.00 195.79 84.84
413 10.00 1422 .55 1229.00 193.55 83.87
417 0.00 1422.55 1229.00 193.55 83.87
421 10.00 1422.39 1231.00 191.39 82.94
425 0.00 1422.39 1231.00 191.39 82.94
429 0.00 1422.36 1231.00 191.36 82.92
433 0.00 1422.36 1232.00 190.36 82.49
437 0.00 1422.36 1232.00 190.36 82.49
451 0.00 1422 .18 1230.00 192.18 83.28
455 0.00 1422.18 1230.00 192.18 83.28
459 10.00 1421.91 1235.00 186.91 81.00
463 0.00 1421.91 1235.00 186.91 81.00
465 0.00 1421.90 1235.00 186.90 80.99
467 10.00 1421.70 1237.00 184.70 80.04
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469 0.00 1421.90 1240.00 181.90 78.82
471 1500.00 1412.59 1237.00 175.59 76.09
473 0.00 1421.90 1240.00 181.90 78.82
475 0.00 1422.28 1237.00 185.28 80.29
483 10.00 1425.09 1240.00 185.09 80.20
487 0.00 1425.09 1243.00 182.09 78.90
491 10.00 1424.85 1235.00 189.85 82.27
495 0.00 1424.85 1235.00 189.85 82.27
499 10.00 1424.56 1230.00 194.56 84.31
503 0.00 1424.56 1230.00 194.56 84.31
505 10.00 1428.49 1240.00 188.49 81.68
507 10.00 1424.29 1230.00 194.29 84.19
509 0.00 1428.49 1240.00 188.49 81.68
511 0.00 1424.29 1230.00 194.29 84.19
513 0.00 1429.70 1250.00 179.70 77.87
517 0.00 1429.70 1248.00 181.70 78.74
519 0.00 1423.98 1225.00 198.98 86.22
521 0.00 1429.70 1248.00 181.70 78.74
523 0.00 1423.98 1225.00 198.98 86.22
527 10.00 1423.65 1220.00 203.65 88.25
531 0.00 1423.65 1220.00 203.65 88.25
535 10.00 1423.43 1220.00 203.43 88.15
539 0.00 1423.43 1220.00 203.43 88.15
543 10.00 1423.08 1228.00 195.08 84.54
547 0.00 1422.99 1227.00 195.99 84.93
551 0.00 1422.99 1227.00 195.99 84.93

0 - 1470.00
0-200 0.00 1433.56 1255.00 178.56 77.38
0-201 0.00 1432.77 1260.00 172.77 74.87
MAXIMUM A N D MINTIMUM VALTUE
PRESSURES
JUNCTION MAXIMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
33 93.81 238 73.34
13 91.95 245 73.77
21 91.95 249 73.77
29 91.95 233 74.21
37 91.88 209 74.59
VELOCTITTIES
PIPE MAXIMUM PIPE MINIMUM
NUMBER VELOCITY NUMBER VELOCITY
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(ft/s) (ft/s)
470 17.02 228 0.04
296 11.35 232 0.04
42 9.29 360 0.04
10 8.21 368 0.04
512 5.95 220 0.09

SUMMARY O F INFLOWS A ND OUTEFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
0 2742 .00

NET SYSTEM INFLOW = 2742 .00
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 2742 .00
Case 6
CHANGES F OR NEXT SIMULATTION (Change Number = 5)

JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE

RESULTS OBTAINED AFTER 5 TRIALS: ACCURACY = 0.24164E-05
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Max Day Demands Plus 2,500 gpm Fire Flow at Nodes 397 and 409

PIPELTINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
P IPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f ft/f
4 0 5 2742 .00 0.22 0.00 1.94 0.65 0.65
8 5 9 525.08 4.95 0.00 1.49 0.89 0.89
10 9 I-201 1257.24 1.52 0.00 8.02 32.37 32.37
12 5 13 2216.92 2.59 0.00 1.57 0.44 0.44
16 9 17 -732.15 1.05 0.00 2.08 1.65 1.65
20 13 21 0.00 0.00 0.00 0.00 0.00 0.00
24 17 25 0.00 0.00 0.00 0.00 0.00 0.00
28 13 29 2216.92 0.01 0.00 1.57 0.44 0.44
32 17 33 -732.15 0.63 0.00 2.08 1.65 1.65
36 29 37 1484.76 0.16 0.00 4.21 6.12 6.12
38 29 33 732.15 0.67 0.00 2.08 1.65 1.65
42 37 I-200 1484.76 2.37 0.00 9.48 44.05 44.05
208 0-201 209 1257.24 0.63 0.00 5.14 10.92 10.92
212 209 213 0.00 0.00 0.00 0.00 0.00 0.00
216 209 217 1257.24 4.68 0.00 5.14 10.92 10.92
220 217 221 22.00 0.00 0.00 0.09 0.01 0.01
224 221 225 0.00 0.00 0.00 0.00 0.00 0.00
228 221 229 10.00 0.00 0.00 0.04 0.00 0.00
232 229 233 10.00 0.00 0.00 0.04 0.00 0.00
236 233 238 0.00 0.00 0.00 0.00 0.00 0.00
240 229 241 0.00 0.00 0.00 0.00 0.00 0.00
244 241 245 0.00 0.00 0.00 0.00 0.00 0.00
248 245 249 0.00 0.00 0.00 0.00 0.00 0.00
250 217 251 1235.24 2.48 0.00 5.05 10.57 10.57
252 251 253 697.85 0.19 0.00 2.85 3.67 3.67
254 253 255 0.00 0.00 0.00 0.00 0.00 0.00
258 253 259 687.85 0.96 0.00 2.81 3.57 3.57
262 259 263 0.00 0.00 0.00 0.00 0.00 0.00
266 259 267 677.85 0.86 0.00 2.77 3.48 3.48
274 273 251 -537.39 0.83 0.00 2.20 2.26 2.26
276 273 277 0.00 0.00 0.00 0.00 0.00 0.00
280 273 281 537.39 0.45 0.00 2.20 2.26 2.26
284 281 285 0.00 0.00 0.00 0.00 0.00 0.00
288 281 289 537.39 0.56 0.00 2.20 2.26 2.26
292 289 293 246.92 0.03 0.00 1.01 0.54 0.54
296 293 297 0.00 0.00 0.00 0.00 0.00 0.00
300 293 267 236.92 0.15 0.00 0.97 0.50 0.50
304 289 475 290.48 0.13 0.00 1.19 0.72 0.72
308 267 309 914.76 0.25 0.00 3.74 6.06 6.06
312 309 313 0.00 0.00 0.00 0.00 0.00 0.00
316 309 317 904.76 1.53 0.00 3.70 5.94 5.94
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320 317 321 0.00 0.00 0.00 0.00 0.00 0.00
328 317 329 894.76 1.46 0.00 3.65 5.82 5.82
332 329 333 0.00 0.00 0.00 0.00 0.00 0.00
336 333 337 0.00 0.00 0.00 0.00 0.00 0.00
340 329 341 894.76 0.24 0.00 3.65 5.82 5.82
344 341 345 0.00 0.00 0.00 0.00 0.00 0.00
348 341 349 884.76 1.63 0.00 3.61 5.70 5.70
352 349 353 0.00 0.00 0.00 0.00 0.00 0.00
356 349 357 874.76 0.80 0.00 3.57 5.58 5.58
360 357 361 10.00 0.00 0.00 0.04 0.00 0.00
364 361 365 0.00 0.00 0.00 0.00 0.00 0.00
368 361 369 10.00 0.00 0.00 0.04 0.00 0.00
372 369 373 0.00 0.00 0.00 0.00 0.00 0.00
376 377 357 -864.76 1.53 0.00 3.53 5.46 5.46
380 377 381 0.00 0.00 0.00 0.00 0.00 0.00
384 381 385 0.00 0.00 0.00 0.00 0.00 0.00
392 393 377 -864.76 1.95 0.00 3.53 5.46 5.46
396 393 397 1000.00 4.47 0.00 1.35 86.01 86.01
400 393 401 -145.24 0.04 0.00 0.59 0.20 0.20
404 401 405 564.59 0.06 0.00 2.31 2.48 2.48
408 405 409 1500.00 3.64 0.00 7.02 182.24 182.24
412 405 413 -945.41 1.78 0.00 3.86 6.44 6.44
416 413 417 0.00 0.00 0.00 0.00 0.00 0.00
420 421 413 955.41 1.24 0.00 3.90 6.57 6.57
424 421 425 0.00 0.00 0.00 0.00 0.00 0.00
428 429 421 965.41 0.30 0.00 3.94 6.70 6.70
432 429 433 0.00 0.00 0.00 0.00 0.00 0.00
436 433 437 0.00 0.00 0.00 0.00 0.00 0.00
450 451 429 965.41 1.54 0.00 3.94 6.70 6.70
454 451 455 0.00 0.00 0.00 0.00 0.00 0.00
458 459 451 965.41 2.26 0.00 3.94 6.70 6.70
462 459 463 0.00 0.00 0.00 0.00 0.00 0.00
464 465 459 975.41 0.16 0.00 3.98 6.82 6.82
466 467 465 975.41 1.78 0.00 3.98 6.82 6.82
468 465 469 0.00 0.00 0.00 0.00 0.00 0.00
470 467 471 0.00 0.00 0.00 0.00 0.00 0.00
472 469 473 0.00 0.00 0.00 0.00 0.00 0.00
474 475 467 985.41 0.39 0.00 4.03 6.96 6.96
478 475 237 -694.94 1.30 0.00 2.84 3.64 3.64
482 237 483 779.82 0.45 0.00 3.19 4.51 4.51
486 483 487 0.00 0.00 0.00 0.00 0.00 0.00
490 483 491 769.82 0.97 0.00 3.14 4.40 4.40
494 491 495 0.00 0.00 0.00 0.00 0.00 0.00
498 491 499 759.82 1.24 0.00 3.10 4.30 4.30
502 499 503 0.00 0.00 0.00 0.00 0.00 0.00
504 505 237 1474.76 3.41 0.00 6.02 14.68 14.68
506 499 507 749.82 1.17 0.00 3.06 4.19 4.19
508 505 509 0.00 0.00 0.00 0.00 0.00 0.00
510 507 511 0.00 0.00 0.00 0.00 0.00 0.00
512 513 505 1484.76 1.26 0.00 6.06 14.86 14.86
514 507 519 739.82 1.37 0.00 3.02 4.09 4.09
516 513 517 0.00 0.00 0.00 0.00 0.00 0.00

Appendix D Page 37



Blackhall Studios Preliminary Water Study

December 2021

Hydraulic Analysis of Onsite Private Fire Protection System 528-052
520 517 521 0.00 0.00 0.00 0.00 0.00 0.00
522 519 523 0.00 0.00 0.00 0.00 0.00 0.00
524 0-200 513 1484.76 4.00 0.00 6.06 14.86 14.86
526 519 527 739.82 1.46 0.00 3.02 4.09 4.09
530 527 531 0.00 0.00 0.00 0.00 0.00 0.00
534 535 527 -729.82 1.02 0.00 2.98 3.99 3.99
538 535 539 0.00 0.00 0.00 0.00 0.00 0.00
542 535 543 719.82 1.68 0.00 2.94 3.89 3.89
546 543 547 709.82 0.46 0.00 2.90 3.79 3.79
550 547 551 0.00 0.00 0.00 0.00 0.00 0.00
554 547 401 709.82 0.87 0.00 2.90 3.79 3.79

PUMP/LOSS ELEMENT RESULTS

INLET OUTLET PUMP

NAME FLOWRATE HEAD HEAD HEAD

gpm ft ft ft
200 1484.76 209.65 178.29 -31.4
201 1257.24 203.31 173.08 -30.2
N O D E RESULTS
NODE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
gpm ft ft ft psi
5 0.00 1469.78
9 0.00 1464.83 1260.00 204.83 88.76
13 0.00 1467.19 1255.00 212.19 91.95
17 0.00 1465.88 1255.00 210.88 91.38
21 0.00 1467.19 1255.00 212.19 91.95
25 0.00 1465.88 1255.00 210.88 91.38
29 0.00 1467.18 1255.00 212.18 91.95
33 0.00 1466.51 1250.00 216.51 93.82
37 0.00 1467.02 1255.00 212.02 91.87
I-200 0.00 1464.65 1255.00 209.65 90.85
I-201 0.00 1463.31 1260.00 203.31 88.10
209 0.00 1432.45 1260.00 172.45 74.73
213 0.00 1432.45 1260.00 172.45 74.73
217 0.00 1427.78 1245.00 182.78 79.20
221 12.00 1427.78 1248.00 179.78 77.90
225 0.00 1427.78 1248.00 179.78 77.90
229 0.00 1427.78 1254.00 173.78 75.30
233 10.00 1427.78 1256.00 171.78 74.44
237 0.00 1424.63 1240.00 184.63 80.01
238 0.00 1427.78 1258.00 169.78 73.57
241 0.00 1427.78 1241.00 186.78 80.94
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245 0.00 1427.78 1257.00 170.78 74.00
249 0.00 1427.78 1257.00 170.78 74.00
251 0.00 1425.30 1250.00 175.30 75.96
253 10.00 1425.11 1250.00 175.11 75.88
255 0.00 1425.11 1250.00 175.11 75.88
259 10.00 1424.14 1240.00 184.14 79.80
263 0.00 1424 .14 1240.00 184.14 79.80
267 0.00 1423.28 1245.00 178.28 77.25
273 0.00 1424.47 1244.00 180.47 78.20
277 0.00 1424.47 1244.00 180.47 78.20
281 0.00 1424.02 1242.00 182.02 78.87
285 0.00 1424.02 1243.00 181.02 78.44
289 0.00 1423.46 1242.00 181.46 78.63
293 10.00 1423.43 1240.00 183.43 79.49
297 0.00 1423.43 1240.00 183.43 79.49
309 10.00 1423.03 1245.00 178.03 77.15
313 0.00 1423.03 1245.00 178.03 77.15
317 10.00 1421.50 1244.00 177.50 76.92
321 0.00 1421.50 1240.00 181.50 78.65
329 0.00 1420.04 1241.00 179.04 77.58
333 0.00 1420.04 1241.00 179.04 77.58
337 0.00 1420.04 1241.00 179.04 77.58
341 10.00 1419.79 1242.00 177.79 77.04
345 0.00 1419.79 1237.00 182.79 79.21
349 10.00 1418.16 1240.00 178.16 77.20
353 0.00 1418.16 1236.00 182.16 78.94
357 0.00 1417.36 1240.00 177.36 76.86
361 0.00 1417.36 1240.00 177.36 76.86
365 0.00(0.00)1417.36 1240.00 177.36 76.86
369 10.00 1417.36 1230.00 187.36 81.19
373 0.00(0.00)1417.36 1230.00 187.36 81.19
377 0.00 1415.83 1232.00 183.83 79.66
381 0.00 1415.83 1231.00 184.83 80.09
385 0.00 1415.83 1231.00 184.83 80.09
393 10.00 1413.88 1229.00 184.88 80.12
397 1000.00 1409.41 1229.00 180.41 78.18
401 0.00 1413.93 1227.00 186.93 81.00
405 10.00 1413.87 1227.00 186.87 80.98
409 1500.00 1410.22 1227.00 183.22 79.40
413 10.00 1415.65 1229.00 186.65 80.88
417 0.00 1415.65 1229.00 186.65 80.88
421 10.00 1416.89 1231.00 185.89 80.55
425 0.00 1416.89 1231.00 185.89 80.55
429 0.00 1417.20 1231.00 186.20 80.68
433 0.00 1417.20 1232.00 185.20 80.25
437 0.00 1417.20 1232.00 185.20 80.25
451 0.00 1418.74 1230.00 188.74 81.79
455 0.00 1418.74 1230.00 188.74 81.79
459 10.00 1421.00 1235.00 186.00 80.60
463 0.00 1421.00 1235.00 186.00 80.60
465 0.00 1421.16 1235.00 186.16 80.67
467 10.00 1422.94 1237.00 185.94 80.57
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469 0.00 1421.16 1240.00 181.16 78.50
471 0.00 1422.94 1237.00 185.94 80.57
473 0.00 1421.16 1240.00 181.16 78.50
475 0.00 1423.33 1237.00 186.33 80.74
483 10.00 1424.17 1240.00 184.17 79.81
487 0.00 1424.17 1243.00 181.17 78.51
491 10.00 1423.20 1235.00 188.20 81.55
495 0.00 1423.20 1235.00 188.20 81.55
499 10.00 1421.96 1230.00 191.96 83.18
503 0.00 1421.96 1230.00 191.96 83.18
505 10.00 1428.04 1240.00 188.04 81.48
507 10.00 1420.79 1230.00 190.79 82.68
509 0.00 1428.04 1240.00 188.04 81.48
511 0.00 1420.79 1230.00 190.79 82.68
513 0.00 1429.30 1250.00 179.30 77.70
517 0.00 1429.30 1248.00 181.30 78.56
519 0.00 1419.42 1225.00 194.42 84.25
521 0.00 1429.30 1248.00 181.30 78.56
523 0.00 1419.42 1225.00 194.42 84.25
527 10.00 1417.95 1220.00 197.95 85.78
531 0.00 1417.95 1220.00 197.95 85.78
535 10.00 1416.93 1220.00 196.93 85.34
539 0.00 1416.93 1220.00 196.93 85.34
543 10.00 1415.25 1228.00 187.25 81.14
547 0.00 1414.79 1227.00 187.79 81.38
551 0.00 1414.79 1227.00 187.79 81.38

0 - 1470.00
0-200 0.00 1433.29 1255.00 178.29 77.26
0-201 0.00 1433.08 1260.00 173.08 75.00
MAXIMUM A N D MINTIMUM VALTUE
PRESSURES
JUNCTION MAXIMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
33 93.82 238 73.57
13 91.95 245 74.00
21 91.95 249 74.00
29 91.95 233 74.44
37 91.87 209 74.73
VELOCITTIES
PIPE MAXIMUM PIPE MINIMUM
NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
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408 17.02 228 0.04
396 11.35 232 0.04
42 9.48 360 0.04
10 8.02 368 0.04
512 6.06 220 0.09

SUMMARY O F INFLOWS A N D OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES
NODE FLOWRATE NODE
NAME gpm TITLE
0 2742.00
NET SYSTEM INFLOW = 2742.00
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND =  2742.00

***x**x HYDRAULIC ANALYSIS COMPLETED ****%*
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