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Water Code Requirements Checklist

Appendix A

Water Code
Section

Summary as Applies to UWMP

Subject

2020
Guidebook
Location

2020
UWMP
Location

10615

A plan shall describe and evaluate
sources of supply, reasonable and
practical efficient uses, reclamation
and demand management
activities.

Introduction
and Overview

Chapter 1

Section 1.2

10630.5

Each plan shall include a simple
description of the supplier’'s plan
including water availability, future
requirements, a strategy for
meeting needs, and other pertinent
information. Additionally, a supplier
may also choose to include a
simple description at the beginning
of each chapter.

Summary

Chapter 1

Executive
Summary

10620(b)

Every person that becomes an
urban water supplier shall adopt an
urban water management plan
within one year after it has become
an urban water supplier.

Plan
Preparation

Section 2.2

Sections 1
and 2.1

10620(d)(2)

Coordinate the preparation of its
plan with other appropriate
agencies in the area, including
other water suppliers that share a
common source, water
management agencies, and
relevant public agencies, to the
extent practicable.

Plan
Preparation

Section 2.6

Sections
2.2.1 and
10.2

10642

Provide supporting documentation
that the water supplier has
encouraged active involvement of
diverse social, cultural, and
economic elements of the
population within the service area
prior to and during the preparation
of the plan and contingency plan.

Plan
Preparation

Section
2.6.2

Sections
2.2.3,10.1
and 10.3,
Appendix L

10631(h)

Retail suppliers will include
documentation that they have
provided their wholesale
supplier(s) - if any - with water use
projections from that source.

System
Supplies

Section 2.6,
Section 6.1

N/A for
Wholesale
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10631(h) Wholesale suppliers will include System Section 2.6 | Sections
documentation that they have Supplies 2.2.2 and
provided their urban water 4.3
suppliers with identification and
quantification of the existing and
planned sources of water available
from the wholesale to the urban
supplier during various water year
types.
10631(a) Describe the water supplier service | System Section 3.1 | Section 3.2
area. Description
10631(a) Describe the climate of the service | System Section 3.3 | Section 3.3
area of the supplier. Description
10631(a) Provide population projections for | System Section 3.4 Section
2025, 2030, 2035, 2040 and Description
: 3.4.1
optionally 2045.
10631(a) Describe other social, economic, System Section
and demographic factors affecting | Description 3.4.2 Section
the supplier's water management 3.4.2
planning.
10631(a) Indicate the current population of System Sections Section
the service area. Description 34and54 |34.1
and Baselines
and Targets
10631(a) Describe the land uses within the System Section 3.5 | Section 3.5
service area. Description
10631(d)(1) Quantify past, current, and System Water | Section 4.2 | Section 4.2
projected water use, identifying the | Use and 4.3
uses among water use sectors.
10631(d)(3)(C) | Retail suppliers shall provide data | System Water | Section Section 4.4
to show the distribution loss Use 4.2.4
standards were met.
10631(d)(4)(A) | In projected water use, include System Water | Section Section 4.3
estimates of water savings from Use 4.2.6
adopted codes, plans and other
policies or laws.
10631(d)(4)(B) | Provide citations of codes, System Water | Section Section 4.3
standards, ordinances, or plans Use 4.2.6
used to make water use
projections.
10631(d)(3)(A) | Report the distribution system System Water | Section Optional for
water loss for each of the 5 years Use 4324 Wholesale;
preceding the plan update. MWDOC
does not
own or
operate a
California Department of Water Resources A-2
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transmission
or
distribution
system and
therefore did
not need to
conduct a
water loss
audit.

10631.1(a) Include projected water use System Water | Section 4.4 | Optional for
needed for lower income housing Use Wholesale
projected in the service area of the
supplier.

10635(b) Demands under climate change System Water | Section 4.5 | Section
considerations must be included as | Use 431.1,7.2
part of the drought risk
assessment.

10608.20(e) Retail suppliers shall provide Baselines and | Chapter 5 N/A for
baseline daily per capita water use, | Targets Wholesale
urban water use target, interim
urban water use target, and
compliance daily per capita water
use, along with the bases for
determining those estimates,
including references to supporting
data.

10608.24(a) Retail suppliers shall meet their Baselines and | Chapter 5 N/A for
water use target by December 31, | Targets Wholesale
2020.

10608.36 Wholesale suppliers shall include Baselines and | Section 5.1 | Sections
an assessment of present and Targets 4.3,5.2,9.2,
proposed future measures, 9.3,9.4 and
programs, and policies to help their Appendix J
retail water suppliers achieve and K
targeted water use reductions.

10608.24(d)(2) | If the retail supplier adjusts its Baselines and | Section 5.2 | N/A for
compliance GPCD using weather Targets Wholesale
normalization, economic
adjustment, or extraordinary
events, it shall provide the basis
for, and data supporting the
adjustment.
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10608.22

Retail suppliers’ per capita daily
water use reduction shall be no
less than 5 percent of base daily
per capita water use of the 5 year
baseline. This does not apply if the
suppliers base GPCD is at or
below 100.

Baselines and
Targets

Section 5.5

N/A for
Wholesale

10608.4

Retail suppliers shall report on their
compliance in meeting their water
use targets. The data shall be
reported using a standardized form
in the SBX7-7 2020 Compliance
Form.

Baselines and
Targets

Section 5.5
and
Appendix E

N/A for
Wholesale

10631(b)(1)

Provide a discussion of anticipated
supply availability under a normal,
single dry year, and a drought
lasting five years, as well as more
frequent and severe periods of
drought.

System
Supplies

Sections
6.1 and 6.2

Sections
7.1,7.3,75

10631(b)(1)

Provide a discussion of anticipated
supply availability under a normal,
single dry year, and a drought
lasting five years, as well as more
frequent and severe periods of
drought, including changes in
supply due to climate change.

System
Supplies

Sections
6.1

Sections
7.1,7.2, 7.3,
7.5

10631(b)(2)

When multiple sources of water
supply are identified, describe the
management of each supply in
relationship to other identified
supplies.

System
Supplies

Section 6.1

Sections
6.1, 6.2, 6.3,
6.4, 6.6, 6.8

10631(b)(3)

Describe measures taken to
acquire and develop planned
sources of water.

System
Supplies

Section
6.1.1

Sections
6.7,6.8,6.9

10631(b)

Identify and quantify the existing
and planned sources of water
available for 2020, 2025, 2030,
2035, 2040 and optionally 2045.

System
Supplies

Section
6.2.8

Section 6.1

10631(b)

Indicate whether groundwater is an
existing or planned source of water
available to the supplier.

System
Supplies

Section 6.2

Sections
6.1 and 6.3

California Department of Water Resources
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10631(b)(4)(A) | Indicate whether a groundwater System Section
sustainability plan or groundwater | Supplies 6.2.2 Sections
management plan has been 6.3.1, 6.3.2,
adopted by the water supplier or if and
there is any other specific Appendices
authorization for groundwater D,E,F,G
management. Include a copy of the
plan or authorization.
10631(b)(4)(B) | Describe the groundwater basin. System Section Sections
Supplies 6.2.2 6.3.1.1 and
6.3.2
10631(b)(4)(B) | Indicate if the basin has been System Section Sections
adjudicated and include a copy of | Supplies 6.2.2 6.3.1.2,
the court order or decree and a 6.3.1.3 and
description of the amount of water 6.3.2
the supplier has the legal right to
pump.

10631(b)(4)(B) | For unadjudicated basins, indicate | System Section Sections
whether or not the department has | Supplies 6.2.2.1 6.3.1 and
identified the basin as a high or 6.3.2
medium priority. Describe efforts
by the supplier to coordinate with
sustainability or groundwater
agencies to achieve sustainable
groundwater conditions.

10631(b)(4)(C) | Provide a detailed description and | System Section Section 6.3
analysis of the location, amount, Supplies 6.2.2.4
and sufficiency of groundwater
pumped by the urban water
supplier for the past five years

10631(b)(4)(D) | Provide a detailed description and | System Section Sections
analysis of the amount and location | Supplies 6.2.2 6.1, 6.3
of groundwater that is projected to
be pumped.

10631(c) Describe the opportunities for System Section Section 6.8
exchanges or transfers of water on | Supplies 6.2.7
a short-term or long- term basis.

10633(b) Describe the quantity of treated System Section Section 6.6
wastewater that meets recycled Supplies 6.2.5
water standards, is being (Recycled
discharged, and is otherwise Water)
available for use in a recycled
water project.

10633(c) Describe the recycled water System Section Section
currently being used in the Supplies 6.2.5 6.6.2
supplier's service area.

California Department of Water Resources A-5
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(Recycled
Water)

10633(d) Describe and quantify the potential | System Section Section
uses of recycled water and provide | Supplies 6.2.5 6.6.3
a determination of the technical (Recycled
and economic feasibility of those Water)
uses.

10633(e) Describe the projected use of System Section Section
recycled water within the supplier's | Supplies 6.2.5 6.6.4
service area at the end of 5, 10, (Recycled
15, and 20 years, and a description | Water)
of the actual use of recycled water
in comparison to uses previously
projected.

10633(f) Describe the actions which may be | System Section Section
taken to encourage the use of Supplies 6.2.5 6.6.4
recycled water and the projected (Recycled
results of these actions in terms of | Water)
acre-feet of recycled water used
per year.

10633(g) Provide a plan for optimizing the System Section Section
use of recycled water in the Supplies 6.2.5 6.6.4
supplier's service area. (Recycled

Water)

10631(g) Describe desalinated water project | System Section Section 6.7
opportunities for long-term supply. | Supplies 6.2.6

10633(a) Describe the wastewater collection | System Section N/A for
and treatment systems in the Supplies 6.2.5 Wholesale
supplier’s service area with (Recycled
quantified amount of collection and | Water)
treatment and the disposal
methods.

10631(f) Describe the expected future water | System Section Sections
supply projects and programs that | Supplies 6.2.8, 6.2.3, 6.3.3,
may be undertaken by the water Section 6.5.2, 6.6.3,
supplier to address water supply 6.3.7 6.8.2,6.9
reliability in average, single-dry,
and for a period of drought lasting
5 consecutive water years.

10631.2(a) The UWMP must include energy System Section 6.4 | Section 6.10
information, as stated in the code, | Suppliers, and
that a supplier can readily obtain. Energy Appendix O

Intensity
California Department of Water Resources A-6
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10634 Provide information on the quality | Water Supply | Section 7.2 | Sections
of existing sources of water Reliability 6.3.1, 6.3.2,
available to the supplier and the Assessment 7.2.3
manner in which water quality
affects water management
strategies and supply reliability

10620(f) Describe water management tools | Water Supply | Section Section 7.4
and options to maximize resources | Reliability 7.2.4
and minimize the need to import Assessment
water from other regions.

10635(a) Service Reliability Assessment: Water Supply | Section 7.3 | Section 7.3
Assess the water supply reliability | Reliability
during normal, dry, and a drought | Assessment
lasting five consecutive water
years by comparing the total water
supply sources available to the
water supplier with the total
projected water use over the next
20 years.

10635(b) Provide a drought risk assessment | Water Supply | Section 7.3 | Section 7.5
as part of information considered in | Reliability
developing the demand Assessment
management measures and water
supply projects.

10635(b)(1) Include a description of the data, Water Supply | Section 7.3 | Section
methodology, and basis for one or | Reliability 7.5.1
more supply shortage conditions Assessment
that are necessary to conduct a
drought risk assessment for a
drought period that lasts 5
consecutive years.

10635(b)(2) Include a determination of the Water Supply | Section 7.3 | Sections
reliability of each source of supply | Reliability 7.3,75.2
under a variety of water shortage Assessment and 7.5.3
conditions.

10635(b)(3) Include a comparison of the total Water Supply | Section 7.3 | Section
water supply sources available to Reliability 7.5.2
the water supplier with the total Assessment
projected water use for the drought
period.

10635(b)(4) Include considerations of the Water Supply | Section 7.3 | Sections 7.2
historical drought hydrology, Reliability and 7.5.1
plausible changes on projected Assessment
supplies and demands under
climate change conditions,

California Department of Water Resources A-7
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anticipated regulatory changes,
and other locally applicable criteria.
10632(a) Provide a water shortage Water Chapter 8 Appendix |
contingency plan (WSCP) with Shortage
specified elements below. Contingency
Planning
10632(a)(1) Provide the analysis of water Water Chapter 8 Appendix |
supply reliability (from Chapter 7 of | Shortage (Section
Guidebook) in the WSCP Contingency 3.1)
Planning
10632(a)(10) Describe reevaluation and Water Section Appendix |
improvement procedures for Shortage 8.10 (Section
monitoring and evaluation the Contingency 3.10)
water shortage contingency plan to | Planning
ensure risk tolerance is adequate
and appropriate water shortage
mitigation strategies are
implemented.
10632(a)(2)(A) | Provide the written decision- Water Section 8.2 | Appendix |
making process and other methods | Shortage (Section 3.1
that the supplier will use each year | Contingency and 3.2)
to determine its water reliability. Planning
10632(a)(2)(B) | Provide data and methodology to Water Section 8.2 | Appendix |
evaluate the supplier’'s water Shortage (Section
reliability for the current year and Contingency 3.2)
one dry year pursuant to factors in | Planning
the code.
10632(a)(3)(A) | Define six standard water shortage | Water Section 8.3 | Appendix |
levels of 10, 20, 30, 40, 50 percent | Shortage (Section
shortage and greater than 50 Contingency 3.3)
percent shortage. These levels Planning
shall be based on supply
conditions, including percent
reductions in supply, changes in
groundwater levels, changes in
surface elevation, or other
conditions. The shortage levels
shall also apply to a catastrophic
interruption of supply.
10632(a)(3)(B) | Suppliers with an existing water Water Section 8.3 | N/A for
shortage contingency plan that Shortage Wholesale
uses different water shortage Contingency
levels must cross reference their Planning
California Department of Water Resources A-8
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categories with the six standard
categories.
10632(a)(4)(A) | Suppliers with water shortage Water Section 8.4 | Appendix |
contingency plans that align with Shortage (Section
the defined shortage levels must Contingency 3.4)
specify locally appropriate supply Planning
augmentation actions.
10632(a)(4)(B) | Specify locally appropriate demand | Water Section 8.4 | Appendix |
reduction actions to adequately Shortage (Section
respond to shortages. Contingency 3.4)
Planning
10632(a)(4)(C) | Specify locally appropriate Water Section 8.4 | Appendix |
operational changes. Shortage (Section
Contingency 3.4)
Planning
10632(a)(4)(D) | Specify additional mandatory Water Section 8.4 | Appendix |
prohibitions against specific water | Shortage (Section
use practices that are in addition to | Contingency 3.4)
state-mandated prohibitions are Planning
appropriate to local conditions.
10632(a)(4)(E) | Estimate the extent to which the Water Section 8.4 | Appendix |
gap between supplies and demand | Shortage (Section
will be reduced by implementation | Contingency 3.4)
of the action. Planning
10632.5 The plan shall include a seismic Water Section Appendix |
risk assessment and mitigation Shortage 8.4.6 (Section
plan. Contingency 3.4.6)
Plan
10632(a)(5)(A) | Suppliers must describe that they | Water Section 8.5 | Appendix |
will inform customers, the public Shortage (Section
and others regarding any current or | Contingency 3.5)
predicted water shortages. Planning
10632(a)(5)(B) | Suppliers must describe that they | Water Section 8.5 | Appendix |
10632(a)(5)(C) | will inform customers, the public Shortage and 8.6 (Section
and others regarding any shortage | Contingency 3.5)
response actions triggered or Planning
anticipated to be triggered and
other relevant communications.
10632(a)(6) Retail supplier must describe how | Water Section 8.6 | N/A for
it will ensure compliance with and | Shortage Wholesale
enforce provisions of the WSCP. Contingency
Planning
California Department of Water Resources A-9
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10632(a)(7)(A) | Describe the legal authority that Water Section 8.7 | Appendix |
empowers the supplier to enforce Shortage (Section
shortage response actions. Contingency 3.7)
Planning

10632(a)(7)(B) | Provide a statement that the Water Section 8.7 | Appendix |
supplier will declare a water Shortage (Section
shortage emergency Water Code Contingency 3.7)
Chapter 3. Planning

10632(a)(7)(C) | Provide a statement that the Water Section 8.7 | Appendix |
supplier will coordinate with any Shortage (Section
city or county within which it Contingency 3.7)
provides water for the possible Planning
proclamation of a local emergency.

10632(a)(8)(A) | Describe the potential revenue Water Section 8.8 | Appendix |
reductions and expense increases | Shortage (Section
associated with activated shortage | Contingency 3.8)
response actions. Planning

10632(a)(8)(B) | Provide a description of mitigation | Water Section 8.8 | Appendix |
actions needed to address revenue | Shortage (Section
reductions and expense increases | Contingency 3.8)
associated with activated shortage | Planning
response actions.

10632(a)(8)(C) | Retail suppliers must describe the | Water Section 8.8 | N/A for
cost of compliance with Water Shortage Wholesale
Code Chapter 3.3: Excessive Contingency
Residential Water Use During Planning
Drought

10632(a)(9) Retail suppliers must describe the | Water Section 8.9 | N/A for
monitoring and reporting Shortage Wholesale
requirements and procedures that | Contingency
ensure appropriate data is Planning
collected, tracked, and analyzed
for purposes of monitoring
customer compliance.

10632(b) Analyze and define water features | Water Section N/A for
that are artificially supplied with Shortage 8.11 Wholesale
water, including ponds, lakes, Contingency
waterfalls, and fountains, Planning
separately from swimming pools
and spas.

10635(c) Provide supporting documentation | Plan Adoption, | Sections Sections
that Water Shortage Contingency Submittal, and | 8.12 and 10.1 and
Plan has been, or will be, provided | Implementation | 10.4 10.4,
to any city or county within which it Appendix L
provides water, no later than
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30 days after the submission of the
plan to DWR.

10632(c) Make available the Water Shortage | Water Section Appendix |
Contingency Plan to customers Shortage 8.12 (Section
and any city or county where it Contingency 3.12)
provides water within 30 after Planning
adopted the plan.

10631(e)(2) Wholesale suppliers shall describe | Demand Sections Section 9.2
specific demand management Management 9.1and 9.3 |and 9.3 and
measures listed in code, their Measures Appendix K
distribution system asset
management program, and
supplier assistance program.

10631(e)(1) Retail suppliers shall provide a Demand Sections N/A for
description of the nature and extent | Management 9.2 and 9.3 | Wholesale
of each demand management Measures
measure implemented over the
past five years. The description will
address specific measures listed in
code.

10608.26(a) Retail suppliers shall conduct a Plan Adoption, | Chapter 10 | N/A for
public hearing to discuss adoption, | Submittal, and Wholesale
implementation, and economic Implementation
impact of water use targets
(recommended to discuss
compliance).

10621(b) Notify, at least 60 days prior to the | Plan Adoption, | Section Sections
public hearing, any city or county Submittal, and | 10.2.1 10.1 and
within which the supplier provides | Implementation 10.2,
water that the urban water supplier Appendix L
will be reviewing the plan and
considering amendments or
changes to the plan. Reported in
Table 10-1.

10621(f) Each urban water supplier shall Plan Adoption, | Section Sections
update and submit its 2020 plan to | Submittal, and | 10.4 10.1 and
the department by July 1, 2021. Implementation 10.4

10642 Provide supporting documentation | Plan Adoption, | Sections Sections
that the urban water supplier made | Submittal, and | 10.2.2, 2.2.3,10.1
the plan and contingency plan Implementation | 10.3, and and 10.3,
available for public inspection, 10.5 Appendix L
published notice of the public
hearing, and held a public hearing
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about the plan and contingency
plan.

10642 The water supplier is to provide the | Plan Adoption, | Section Appendix L
time and place of the hearing to Submittal, and | 10.2.2
any city or county within which the | Implementation
supplier provides water.

10642 Provide supporting documentation | Plan Adoption, | Section Appendix M
that the plan and contingency plan | Submittal, and | 10.3.2
has been adopted as prepared or Implementation
modified.

10644(a) Provide supporting documentation | Plan Adoption, | Section Sections
that the urban water supplier has Submittal, and | 10.4 10.1 and
submitted this UWMP to the Implementation 10.4
California State Library.

10644(a)(1) Provide supporting documentation | Plan Adoption, | Section Sections
that the urban water supplier has Submittal, and | 10.4 10.1 and
submitted this UWMP to any city or | Implementation 10.4
county within which the supplier
provides water no later than 30
days after adoption.

10644(a)(2) The plan, or amendments to the Plan Adoption, | Sections Sections
plan, submitted to the department | Submittal, and | 10.4.1 and | 10.4 and
shall be submitted electronically. Implementation | 10.4.2 10.5

10645(a) Provide supporting documentation | Plan Adoption, | Section Sections
that, not later than 30 days after Submittal, and | 10.5 10.1 and
filing a copy of its plan with the Implementation 10.4
department, the supplier has or will
make the plan available for public
review during normal business
hours.

10645(b) Provide supporting documentation | Plan Adoption, | Section Sections
that, not later than 30 days after Submittal, and | 10.5 10.1 and
filing a copy of its water shortage Implementation 10.4
contingency plan with the
department, the supplier has or will
make the plan available for public
review during normal business
hours.

10621(c) If supplier is regulated by the Plan Adoption, | Section N/A -
Public Utilities Commission, Submittal, and | 10.6 MWDOC is
include its plan and contingency Implementation not
plan as part of its general rate case regulated by
filings. Public

California Department of Water Resources
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Utilities
Commission

10644(b) If revised, submit a copy of the Plan Adoption, | Section Section 10.5
water shortage contingency plan to | Submittal, and | 10.7.2 of UWMP

DWR within 30 days of adoption. Implementation and Section
3.12 of

WSCP

California Department of Water Resources A-13
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Submittal Table 2 2: Plan Identification

Select Name of RUWMP or Regional Alliance
Only One Type of Plan if applicable
(select from drop down list)
Individual UWMP

|

Water Supplier is also a member
of a RUWMP

Water Supplier is also a member
of a Regional Alliance

Orange County 20x2020 Regional Alliance

(RUWMP)

Regional Urban Water Management Plan

NOTES:




Submittal Table 2 3: Supplier Identification

Type of Supplier (select one or both)

Supplier is a wholesaler

O |Supplier is a retailer

Fiscal or Calendar Year (select one)

a UWMP Tables are in calendar years

UWMP Tables are in fiscal years

If using fiscal years provide month and date that the fiscal
year begins (mm/dd)

7/1

Units of measure used in UWMP * (select
from drop down)

NOTES:
The energy intensity data is reported in calendar year
consistent with the Greenhouse Gas Protocol.




Submittal Table 2 4 Wholesale: Water Supplier Information Exchange (select one)

Supplier has informed more than 10 other water suppliers of water supplies
available in accordance with Water Code Section 10631. Completion of the
table below is optional. If not completed, include a list of the water
suppliers that were informed.

Section 3-2

(Page 3-5) Provide page number for location of the list.

Supplier has informed 10 or fewer other water suppliers of water supplies
available in accordance with Water Code Section 10631.
Complete the table below.

Water Supplier Name

Add additional rows as needed

NOTES:




Submittal Table 3 1 Wholesale: Population Current and Projected

Population 2020 2025 2030 2035 2040 2045(opt)
Served
2,342,740 | 2,411,727 | 2,473,392 | 2,518,117 | 2,532,393 | 2,530,621
NOTES:

Source - Center for Demographic Research at California State University, Fullerton, 2020




Submittal Table 4-1 Wholesale: Demands for Potable and Non-Potable’ Water - Actual

Use Type 2020 Actual
Drop down list . e Level of
May select each use multiple times Additional Description Treatment When 2
These are the only use types that will be (as needed) Delivered Volume
recognized by the WUE data online submittal tool )
Drop down list
Add additional rows as needed
MWD Treated and Untreated
Sales to other agencies Drinking Water 142,879
Imported Water
Untreated Import Water for
Groundwater recharge Groundwater Recharge + Sea Water Raw Water 18,027
Barrier
Untreated Import Water for Surface
Other Potable P Raw Water 649
Storage
TOTAL 161,555

NOTES:




Submittal Table 4 2 Wholesale: Use for Potable and Raw Water * Projected

3 2
Vs s Projected Water Use ‘
Report To the Extent that Records are Available
el s Additional Description
May select each use multiple times (as needed) 2045
These are the only Use Types that will be recognized 2025 2030 2035 2080 (opt)
by the WUEdata online submittal tool.
Add additional rows as needed
Sales to other agencies MWD (Retail M&I) 119,743 120,573 123,502 123,107 122,819
MWD GW Replenishment (Non-
Groundwater recharge M) P ( 51,600 51,600 51,600 51,600 51,600
MWD Irvine Lake Fill (Non-
Other Potable M) rvine Lake Fill (Non 4,017 4,017 4,017 4,017 4,017

TOTAL| 175,360 176,190 179,119 178,724 178,436

NOTES:




Submittal Table 4 3 Wholesale: Total Water Use (Potable and Non Potable)

NOTES: Volumes in AF.

2045
2020 2025 2030 2035 2040

(opt)
Potable and Raw Water 161,555 | 175,360 | 176,190 | 179,119 | 178,724 | 178,436
From Tables 4-1W and 4-2W

%k

Recycled Water Demand 0 0 0 0 0 0
From Table 6-4W
TOTAL WATER DEMAND 161,555 | 175,360 | 176,190 | 179,119 | 178,724 | 178,436

*Recycled water demand fields will be blank until Table 6 4 is complete.




Submittal Table 6 1 Wholesale: Groundwater Volume Pumped

Supplier does not pump groundwater.
The supplier will not complete the table below.

All or part of the groundwater described below is desalinated.

Groundwater Type
Drop Down List Location or Basin Name 2020*
May use each category multiple
Add additional rows as needed
TOTAL 0 0 0 0 0

NOTES:




Submittal Table 6-3 Wholesale: Wastewater Treatment and Discharge Within Service Area in 2020

Wholesale Supplier neither distributes nor provides supplemental treatment to recycled water.
The Supplier will not complete the table below.

1
Does This Plant 2020 volumes

A Treat
Discharge Wastewater
Wastewater Locatiogn Discharge Discharge ID N:thOd tIJf Wastewater TreLatmIent
. isposa evel i
Treatment - Location ———— P Generated Wastewater Discharged Recycled Recycled Instream
ame or Descrioti q Treated Within Service[ Outside of | Flow Permit
Plant Name Identifier Scuptoy (optional) 2 Drop down list Outside the Drop down list Treated i i
Sarroitan AER Wastewater Area Service Area | Requirement
Drop down list

Add additional rows as needed

Total 0 0 0 0 0

NOTES:




Submittal Table 6-4 Wholesale: Current and Projected Retailers Provided Recycled Water Within Service Area

Recycled water is not directly treated or distributed by the Supplier.
Supplier will not complete the table below.

Name of Receiving Supplier or Direct
Use by Wholesaler
Add additional rows as needed

Level of Treatment

*
Drop down list 2045* (opt)

NOTES:




Submittal Table 6 5 Wholesale: 2015 UWMP Recycled Water Use Projection Compared to 2020
Actual

Recycled water was not used or distributed by the supplier in 2015, nor
projected for use or distribution in 2020.
The wholesale supplier will not complete the table below.

Name of Receiving Supplier or Direct
Use by Wholesaler
Add additional rows as needed

2015 Projection for 2020* 2020 Actual Use*

Total 0 0

NOTES:




Submittal Table 6-7 Wholesale: Expected Future Water Supply Projects or Programs

supply. Supplier will not complete the table below.

described in a narrative format.

Provide page location of narrative in the UWMP

Joint Project with other suppliers?

Name of Future Projects Description

or Programs (if needed)
Drop Down Menu If Yes, Supplier Name

Planned
Implementation
Year

Planned for Use in| Expected Increase

Year Type
Drop Down list

No expected future water supply projects or programs that provide a quantifiable increase to the agency's water

Some or all of the supplier's future water supply projects or programs are not compatible with this table and are

in Water Supply
to Supplier*

Add additional rows as needed

NOTES:




Submittal Table 6 8 Wholesale: Water Supplies  Actual

Water Supply

D’°'; el T " Additional Detail on
May use each category multiple

times.These are the only water supply Water Supply
categories that will be recognized by

the WUEdata online submittal tool

Water Quality
Drop Down List

Actual Volume*

Add additional rows as needed

From MET for Municipal

Purchased or Imported Water . 142,879 Drinking Water
& Industrial
From MET for Other Non-
Purchased or Imported Water 18,027
P Groundwater Recharge Potable Water
F MET for Surf Other Non-
Purchased or Imported Water rom orsurtace 649 ertion
Storage Potable Water
Total 161,555

NOTES:
Source: MWDOC UWMP Supply Projections, 2021




Submittal Table 6 9 Wholesale: Water Supplies  Projected

Projected Water Supply*
Water Supply Report To the Extent Practicable

2045 (opt)

Drop down list

May use each category Additional Detail on
multiple times. These are the Water Supply
T Reasonably | Reasonably | Reasonably | Reasonably | Reasonably
that will be recognized by the Available Available Available Available Available
WUEdata online submittal Volume Volume Volume Volume Volume
tool

Add additional rows as needed

Purchased or Imported |From MET for Municipal

. 119,743 120,573 123,502 123,107 122,819
Water & Industrial
From MET for Munltlpal From MET for 51,600 51,600 51,600 51,600 51,600

& Industrial Groundwater Recharge
From MET for From MET for Surface 4,017 4,017 4,017 4,017 4,017
Groundwater Recharge Storage
Total 175,360 176,190 179,119 178,724 178,436

NOTES:

Source: MWDOC UWMP Supply Projections and OCWD, 2021




DWR Submittal Table 7 1 Wholesale: Basis of Water Year Data (Reliability Assessment)

Available Supplies if
Year Type Repeats
Base Year Quantification of available supplies is not
ifnotusinga calendar| compatible with this table and is provided
Veyae;:‘g;i;: :2‘:;‘“ elsewhere in the UWMP.
e Type water year, or rangt’e of Location
years, for example,
Watertizr;:::‘zooo' Quantification of available supplies is provided in
this table as either volume only, percent only, or
both.
Volume Available * % of Average Supply
Average Year 2018-2019 - 100%
Single-Dry Year 2014 - 106%
Consecutive Dry Years 1st Year 2012 - 106%
Consecutive Dry Years 2nd Year 2013 - 106%
Consecutive Dry Years 3rd Year 2014 - 106%
Consecutive Dry Years 4th Year 2015 - 106%
Consecutive Dry Years 5th Year 2016 - 106%

Supplier may use multiple versions of Table 7-1 if different water sources have different base years and the
supplier chooses to report the base years for each water source separately. If a supplier uses multiple versions
of Table 7-1, in the "Note" section of each table, state that multiple versions of Table 7-1 are being used and
identify the particular water source that is being reported in each table. Suppliers may create an additional
worksheet for the additional tables.

NOTES:

Assumes an increase of six percent above average year demands in dry and multiple dry years based on the
Demand Forecast TM (CDM Smith, 2021). 106% represents the percent of average supply needed to meet
demands of a single-dry and multiple-dry years. Since all of MWDOC’s supply comes from MET, the percent of
average supply value reported is equivalent to the percent of average demand under the corresponding
hydrologic condition.




DWR Submittal Table 7 2 Wholesale: Normal Year Supply and Demand Comparison

2025 2030 2035 2040 2045 (Opt)

Supply totals

(autofill from Table 6-9)
Demand totals

(autofill fm Table 4-3)

175,360 176,190 179,119 178,724 178,436

175,360 176,190 179,119 178,724 178,436

Difference 0 0 0 0 0

NOTES:
Includes treated and untreated water from MET for M&I and non-M&I demands.




DWR Submittal Table 7 3 Wholesale: Single Dry Year Supply and Demand

Comparison

2025 2030 2035 2040 2045 (Opt)
Supply totals* 182,545 183,425 186,530 186,110 185,806
Demand totals* 182,545 183,425 186,530 186,110 185,806
Difference 0 0 0 0 0
oy TR T T TR |

NOTES:

Includes treated and untreated water from MET for M&I and non-M&I demands. The single
dry year projections estimate a 6% increase on imported M&I demand. Non-M&I demand
(Irvine Lake and groundwater storage and replenishment) remain constant at 55,617 AFY
for all years because these demands are not affected by changes in hydrological
conditions.




Submittal Table 7 4 Wholesale: Multiple Dry Years Supply and Demand Comparison

2025* 2030* 2035* 2040* |2045* (Opt)

Supply totals 172,611 176,121 177,446 179,846 179,449

First year Demand totals 172,611 176,121 177,446 179,846 179,449
Difference 0 0 0 0 0

Supply totals 175,094 176,297 178,067 179,762 179,389

Second year  |Demand totals 175,094 176,297 178,067 179,762 179,389
Difference 0 0 0 0 0

Supply totals 177,578 176,473 178,688 179,678 179,328

Third year Demand totals 177,578 176,473 178,688 179,678 179,328
Difference 0 0 0 0 0

Supply totals 180,061 176,649 179,309 179,594 179,267

Fourth year  [Demand totals 180,061 176,649 179,309 179,594 179,267
Difference 0 0 0 0 0

Supply totals 182,545 183,425 186,530 186,110 185,806

Fifth year Demand totals 182,545 183,425 186,530 186,110 185,806
Difference 0 0 0 0 0

NOTES:
Includes treated and untreated water from MET for M&I and non-M&I demands. The multiple dry-year
projections estimate a six percent increase on imported M&I demand. Non-M&I demand (Irvine Lake
and groundwater storage and replenishment) remain constant at 55,617 AFY because these demands
are not affected by changes in hydrological conditions. The 2025 column assesses supply and demand
for FY 2020-21 through FY 2024-25; the 2030 column assesses FY 2025-26 through FY 2029-30 and so
forth, in order to end the water service reliability assessment in FY 2044-45.




Submittal Table 7-5: Five Year Drought Risk Assessment Tables to address

Water Code Section 10635(b)

2021 Total
Total Water Use 172,611
Total Supplies 172,611
Surplus/Shortfall w/o WSCP Action 0
Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit 0
WSCP - use reduction savings benefit 0
Revised Surplus/(shortfall) 0
Resulting % Use Reduction from WSCP action 0%
2022 Total
Total Water Use 175,094
Total Supplies 175,094
Surplus/Shortfall w/o WSCP Action 0
Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit 0
WSCP - use reduction savings benefit 0
Revised Surplus/(shortfall) 0
Resulting % Use Reduction from WSCP action 0%
2023 Total
Total Water Use 177,578
Total Supplies 177,578
Surplus/Shortfall w/o WSCP Action 0
Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit 0
WSCP - use reduction savings benefit 0
Revised Surplus/(shortfall) 0
Resulting % Use Reduction from WSCP action 0%
2024 Total
Total Water Use 180,061
Total Supplies 180,061
Surplus/Shortfall w/o WSCP Action 0
Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit 0
WSCP - use reduction savings benefit 0
Revised Surplus/(shortfall) 0
Resulting % Use Reduction from WSCP action 0%
2025 Total
Total Water Use 182,545
Total Supplies 182,545
Surplus/Shortfall w/o WSCP Action 0
Planned WSCP Actions (use reduction and supply augmentation)
WSCP - supply augmentation benefit 0
WSCP - use reduction savings benefit 0
Revised Surplus/(shortfall) 0
Resulting % Use Reduction from WSCP action 0%




DWR Submittal Table 8 1

Water Shortage Contingency Plan Levels

Shortage
Level

Percent
Shortage Range

Shortage Response Actions

(Narrative description)

0% (Normal)

A Level 0 Water Supply Shortage — Condition exists when MWDOC notifies
its water users that no supply reductions are anticipated in this year.
MWDOC proceeds with planned water efficiency best practices to support
consumer demand reduction in line with state mandated requirements and
local MWDOC goals for water supply reliability.

Up to 10%

A Level 1 Water Supply Shortage — Condition exists when no supply
reductions are anticipated, a consumer imported demand reduction of up to
10% is recommended to make more efficient use of water and respond to
existing water conditions. Upon the declaration of a Water Aware condition,
MWDOC shall implement the mandatory Level 1 conservation measures
identified in this WSCP. The type of event that may prompt MWDOC to
declare a Level 1 Water Supply Shortage may include, among other factors,
a finding that its wholesale water provider (MET) calls for extraordinary water
conservation efforts.

Up to 20%

A Level 2 Water Supply Shortage — Condition exists when MWDOC notifies
its member agencies that due to drought or other supply reductions, a
consumer imported demand reduction of up to 20% is necessary to make
more efficient use of water and respond to existing water conditions. Upon
declaration of a Level 2 Water Supply Shortage condition, MWDOC shall
implement the mandatory Level 2 conservation measures identified in this
WSCP

Up to 30%

A Level 3 Water Supply Shortage — Condition exists when MWDOC declares
a water shortage emergency condition pursuant to California Water Code
section 350 and notifies its member agencies that up to 30% consumer
imported demand reduction is required to ensure sufficient supplies for
human consumption, sanitation and fire protection. MWDOC must declare a
Water Supply Shortage Emergency in the manner and on the grounds
provided in California Water Code section 350.

Up to 40%

A Level 4 Water Supply Shortage - Condition exists when MWDOC declares
a water shortage emergency condition pursuant to California Water Code
section 350 and notifies its member agencies that up to 40% consumer
imported demand reduction is required to ensure sufficient supplies for
human consumption, sanitation and fire protection. MWDOC must declare a
Water Supply Shortage Emergency in the manner and on the grounds
provided in California Water Code section 350.

Up to 50%

A Level 5 Water Supply Shortage - Condition exists when MWDOC
declares a water shortage emergency condition pursuant to California Water
Code section 350 and notifies its member agencies that up to 50% or more
consumer imported demand reduction is required to ensure sufficient
supplies for human consumption, sanitation and fire protection. MWDOC
must declare a Water Supply Shortage Emergency in the manner and on the
grounds provided in California Water Code section 350.

>50%

A Level 6 Water Supply Shortage — Condition exists when MWDOC
declares a water shortage emergency condition pursuant to California Water
Code section 350 and notifies its member agencies that greater than 50% or
more consumer imported demand reduction is required to ensure sufficient
supplies for human consumption, sanitation and fire protection. MWDOC
must declare a Water Supply Shortage Emergency in the manner and on the
grounds provided in California Water Code section 350.

NOTES:




DWR Submittal Table 8

Reduction Actions

. . Penalty, Charge, or
Demand Reduction Actions - Additional Explanation i
Shortage Drop down list How much is this going to reduce the shortage gap? or Reference
Level These are the only categories that will be accepted by the Include units used (volume type or percentage) P Enforcement?
WUEdata online submittal tool. Select those that apply. (ateeal) i s""p”e'.'s only
Drop Down List
Base level of support to
On-going Long Term-Conservation Savings Measure. Not|retail agencies and their
0 Provide Rebates for Landscape Irrigation Efficiency applicable to Water Shortage Contingency Plan customers through No
quantifiable savings. Landscape Irrigation
Efficency rebates.
On-going Long Term-Conservation Savings Measure. Not :2;;‘7 f‘gsg:?ﬂ?z;;
0 Provide Rebates on Plumbing Fixtures and Devices applicable to Water Shortage Contingency Plan 9 No
i . customers through water
quantifiable savings. . .
saving device rebates.
Base level of support to
On-going Long Term-Conservation Savings Measure. Not |retail agecies and their
0 Provide Rebates for Turf Replacement applicable to Water Shortage Contingency Plan customers through No
quantifiable savings. MWDOC's Turf Removal
Program.
Base level of
On-going Long Term-Conservation Savings Measure. Not|programatic support to
0 Reduce System Water Loss applicable to Water Shortage Contingency Plan retail agencies through No
quantifiable savings. MWDOC's Water Loss
Program.
Expand Public
. Awareness to encourage
0/
1 Expand Public Information Campaign 010 5% of total |mported water use met by voluntary residents and industries No
Demand Reduction ]
to reduce their usage of
water.
1 Other 0 to 10% of total imported water use met by voluntary Implement Voluntary No
Demand Reduction Demand Reduction
0 to 10% of total imported base demand met by WSAP Implement Water Supply
1 Other - . Yes
supply allocation Allocation Plan
Increase Public
. ) . 0 to 20% of total imported water use met by voluntary Awareness effgrts to
2 Expand Public Information Campaign . encourage residents and No
Demand Reduction ) ) )
industries to reduce their
usage of water.
. Implement Voluntary
0/
2 Other 0 to 20% of totall imported water use met by voluntary Recommended Demand No
Demand Reduction .
Reduction
0 to 20% of total imported base demand met by WSAP Implement Water Supply
2 Other : . Yes
supply allocation Allocation Plan
Pursue an aggressive
. ) . 0 to 30% of total imported water use met by voluntary Public Awareness
3 Expand Public Information Campaign . Campaign to encourage No
Demand Reduction } ; )
residents and industries
to reduce their usaae of
Work with retail
agencies to review and
0 to 30% of total imported water use met by voluntary update as r.]e.e.ded water
3 Other . waste prohibitions and No
Demand Reduction .
ordinances to
discourage unnecessary
water usage.
3 Other 0 to 30% of total imported water use met by voluntary Implement Voluntary No
Demand Reduction Demand Reduction
0/
3 Other Oto SQ/n of total base demand met by WSAP supply Implemenl Water Supply Yes
allocation Allocation Plan
Pursue an aggressive
Public Awareness
5 . f
2 Expand Public Information Campaign 0 to 40% of total. imported water use met by voluntary Campalgn to gncourage No
Demand Reduction residents and industries
to reduce their usage of
water.
2 Other 0 to 40% of total imported water use met by voluntary Implement Voluntary No
Demand Reduction Demand Reduction
0/
2 Other Oto 4Q/n of total base demand met by WSAP supply Implemem Water Supply Yes
allocation Allocation Plan
Pursue an aggressive
Public Awareness
5 . .
5 Expand Public Information Campaign 0 to 50% of total. imported water use met by voluntary Campalgn to gncourage No
Demand Reduction residents and industries
to reduce their usage of
water.
5 Other 0 to 50% of total imported water use met by voluntary Implement Voluntary No
Demand Reduction Demand Reduction
0/
5 Other Oto SQ/n of total base demand met by WSAP supply Implemenl Water Supply Yes
allocation Allocation Plan
6 Other 0 to 50% of total imported water use met by voluntary Implement Voluntary No
Demand Reduction Demand Reduction
0,
6 Other >50% gf total base demand met by WSAP supply Implemem Water Supply Yes
allocation Allocation Plan
NOTES:
Coordination with WEROC is anticipated to begin at Level 4 or greater. In the event of a short or long-term emergency MWDOC will utilize the WEROC Emergency Operations
Plan and follow the detailed steps and process as specified.




DWR Submittal Table 8-3: Supply Augmentation and Other Actions

Supply Augmentation Methods and Other
i i H h is this goi h
Actions by Water Supplier ow muchis this going to reduce the Additional Explanation or Reference

Shortage Level i shortage gap? Include units used
[ Drop down list ge gap (optional)

These are the only categories that will be accepted (volume type or percentage)
by the WUEdata online submittal tool

MWDOC will work in close coordination with

MET thei | tati ject

0 through 6 |[Other Actions (describe) TBD . on . e|.r supply augmen .a |'o'n projects
during this time to ensure reliability for the

service area.

NOTES:




Submittal Table 10 1 Wholesale: Notification to Cities and Counties (select
one)

Appendix L

a

City Name

Supplier has notified more than 10 cities or counties in accordance
with Water Code Sections 10621 (b) and 10642.

Completion of the table below is not required. Provide a separate
list of the cities and counties that were notified.

Provide the page or location of this list in the UWMP.

Supplier has notified 10 or fewer cities or counties.

Complete the table below.

60 Day Notice

Notice of Public Hearing

Add additional rows as needed

County Name
Drop Down List

60 Day Notice

Notice of Public Hearing

Add additional rows as needed

NOTES:




SB X7-7 RA1 - Weighted Baseline

Average
Participating Member Agency 10-15 year Po!)ulation (Baseline GPCD) X
Name Add Baseline GPCD* During 10-15 (Population)
rows as needed Year Baseline
Period

Brea 276 36,045 9,946,499
Buena Park 198 78,916 15,611,799
East Orange CWD RZ 291 3,549 1,031,047
El Toro WD 204 48,813 9,942,446
Fountain Valley 172 55,472 9,528,507
Garden Grove 163 165,319 26,986,073
Golden State WC 173 156,342 27,023,326
Huntington Beach 161 191,181 30,813,300
Irvine Ranch WD 213 256,763 54,807,546
La Habra 161 58,614 9,413,542
La Palma 152 15,340 2,331,631
Laguna Beach CWD 204 20,465 4,167,224
Mesa Water 179 104,051 18,606,494
Moulton Niguel WD 216 152,639 32,951,572
Newport Beach 258 62,565 16,160,133
Orange 226 130,790 29,513,093
San Clemente 191 50,800 9,686,872
San Juan Capistrano 232 36,619 8,497,227
Santa Margarita WD 211 100,219 21,128,578
Seal Beach 156 23,877 3,724,838
Serrano WD 482 6,271 3,022,528
South Coast WD 187 34,972 6,541,275
Trabuco Canyon WD 267 11,048 2,946,733
Tustin 189 64,151 12,124,522
Westminster 143 88,721 12,713,415
Yorba Linda WD 296 69,441 20,542,295
Anaheim 203 328,563 66,668,537
Fullerton 223 126,794 28,296,430
Santa Ana 130 331,732 43,112,605

Regional Alliance Total 6,155 2,810,069 537,840,085

Regional Alliance Weighted
Average 10-15 Year
Baseline GPCD

191

*All participating agencies must submit individual SB X7-7 Tables, as applicable, showing the individual agency's calculations. These tables are:
SB X7-7 Tables 0 through 6, Table 7, any required supporting tables (as stated in SB X7-7 Table 7), and SB X7-7 Table 9, as applicable.These
individual agency tables will be submitted with the individual or Regional Urban Water Management Plan.

NOTES




SB X7-7 RA1 - Weighted 2020 Target

AR T B 06 2020 Target | (2020 Target) x
Agency Name GPCD* 2020 Population (Population)
Add rows as needed

Brea 221 45,317 10,003,978
Buena Park 158 82,023 12,980,878
East Orange CWD RZ 232 3,210 746,002
El Toro WD 163 47,911 7,807,042
Fountain Valley 142 56,747 8,032,538
Garden Grove 142 176,635 25,002,684
Golden State WC 142 168,108 23,795,687
Huntington Beach 142 201,327 28,497,837
Irvine Ranch WD 170 418,163 71,249,163
La Habra 150 61,923 9,304,086
La Palma 140 15,567 2,179,079
Laguna Beach CWD 163 19,468 3,171,382
Mesa Water 145 111,051 16,053,433
Moulton Niguel WD 173 170,236 29,395,029
Newport Beach 203 61,916 12,540,480
Orange 181 138,995 25,091,226
San Clemente 153 51,065 7,804,701
San Juan Capistrano 183 38,301 7,020,098
Santa Margarita WD 169 161,264 27,198,793
Seal Beach 142 24,000 3,397,200
Serrano WD 386 6,263 2,415,057
South Coast WD 150 34,232 5,145,021
Trabuco Canyon WD 200 12,921 2,581,514
Tustin 151 66,421 10,042,788
Westminster 130 94,068 12,232,790
Yorba Linda WD 237 75,608 17,893,214
Anaheim 162 365,987 59,408,797
Fullerton 179 141,648 25,288,490
Santa Ana 116 335,086 38,731,637

Regional Alliance Total 5,021 3,185,461 505,010,624

Regional
Alliance
Weighted
Average 2020
Target

159

*All participating agencies must submit individual SB X7-7 Tables, as applicable, showing the individual agency's calculations. These
tables are: SB X7-7 Tables 0 through 6, Table 7, any required supporting tables (as stated in SB X7-7 Table 7), and SB X7-7 Table 9,
as applicable.These individual agency tables will be submitted with the individual or Regional Urban Water Management Plan.

NOTES




Participating Member

2020 Actual 2020 (2020 GPCD) X

A dﬁg;:vzyals\l:;:se d GPCD! Population (2020 Population)
Brea 180 45,317 8,157,060
Buena Park 106 82,023 8,694,438
East Orange CWD RZ 218 3,210 699,780
El Toro WD 135 47,911 6,467,985
Fountain Valley 91 56,747 5,163,977
Garden Grove 93 176,635 16,427,055
Golden State WC 90 168,108 15,129,720
Huntington Beach 102 201,327 20,535,354
Irvine Ranch WD 108 418,163 45,161,604
La Habra 124 61,923 7,678,452
La Palma 75 15,567 1,167,525
Laguna Beach CWD 130 19,468 2,530,840
Mesa Water 86 111,051 9,550,386
Moulton Niguel WD 120 170,236 20,428,320
Newport Beach 160 61,916 9,906,560
Orange 129 138,995 17,930,355
San Clemente 123 51,065 6,280,995
San Juan Capistrano 161 38,301 6,166,461
Santa Margarita WD 128 161,264 20,641,792
Seal Beach 95 24,000 2,280,000
Serrano WD 301 6,263 1,885,163
South Coast WD 140 34,232 4,792,480
Trabuco Canyon WD 173 12,921 2,235,333
Tustin 95 66,421 6,309,995
Westminster 75 94,068 7,055,100
Yorba Linda WD 188 75,608 14,214,304
Anaheim 114 365,987 41,722,518
Fullerton 111 141,648 15,722,928
Santa Ana 66 335,086 22,115,676
Regional Alliance Totals 3,717 3,185,461 347,052,156

Regional Alliance
GPCD (Actual)

2020

109

"All participating agencies must submit individual SB X7-7 Tables, as applicable, showing the individual agency's calculations.

These tables are: SB X7-7 Tables 0 through 6, Table 7, any required supporting tables (as stated in SB X7-7 Table 7), and SB X7-7
Table 9, as applicable.These individual agency tables will be submitted with the individual or Regional Urban Water Management

Plan.

NOTES




Optional Adiusted Did Alliance
2020 Actual| Adjustment for - é Actual 2020 Target | Achieve Targeted
GPCD Economic GPCD GPCD Reduction for
Growth' 2020?
109 - 109 159 YES

! Adjustments for economic growth can be applied to either the individual supplier's data
or to the aggregate regional alliance data (but not both), depending upon availability of
suitable data and methods. 2 2020 Target
GPCD will be taken from the Regional Alliance's SB X7-7 Verification Form, Option 1
Weighted Target Table, Option 2 SB X7-7 Table 7-F.

NOTES




APPENDIX C

MWDOC'’s Reduced Delta Reliance Reporting




MWDOC'’s
REDUCED DELTA RELIANCE REPORTING

C.l1 Background

Under the Sacramento-San Joaquin Delta Reform Act of 2009, state and local public agencies proposing a covered
action in the Delta, prior to initiating the implementation of that action, must prepare a written certification of
consistency with detailed findings as to whether the covered action is consistent with applicable Delta Plan policies
and submit that certification to the Delta Stewardship Council. Anyone may appeal a certification of consistency, and
if the Delta Stewardship Council grants the appeal, the covered action may not be implemented until the agency
proposing the covered action submits a revised certification of consistency, and either no appeal is filed, or the Delta
Stewardship Council denies the subsequentappeal.

An urban water supplier that anticipates participating in or receiving water from a proposed covered action such as
a multi-year water transfer, conveyance facility, or new diversion that involves transferring water through, exporting
water from, or using water in the Delta should provide information in their 2015 and 2020 Urban Water Management
Plans (UWMPs) that can then be used in the covered action process to demonstrate consistency with Delta Plan
Policy WR P1, Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (WR P1).

WR P1 details what is needed for a covered action to demonstrate consistency with reduced reliance on the Delta
and improved regional self-reliance. WR P1 subsection (a) states that:

(a) Water shall not be exported from, transferred through, or used in the Delta if all of the following apply:

(1) One or more water suppliers that would receive water as a result of the export, transfer, or use have failed
to adequately contribute to reduced reliance on the Delta and improved regional self-reliance consistent with
all of the requirements listed inparagraph

(1) of subsection (c);

(2) That failure has significantly caused the need for the export, transfer, or use; and
(3) The export, transfer, or use would have a significant adverse environmental impact in the Delta.

WR P1 subsection (c)(1) further defines what adequately contributing to reduced reliance on the Delta means in terms
of (a)(1) above.

(c)(1) Water suppliers that have done all the following are contributing to reduced reliance on the Delta and improved
regional self-reliance and are therefore consistent with this policy:

(A) Completed a current Urban or Agricultural Water Management Plan (Plan) which has been reviewed by
the California Department of Water Resources for compliance with the applicable requirements of Water Code
Division 6, Parts 2.55, 2.6, and 2.8;

B) Identified, evaluated, and commenced implementation, consistent with the implementation
schedule set forth in the Plan, of all programs and projects included in the Plan that are locally cost
effective and technically feasible which reduce reliance on the Delta; and

© Included in the Plan, commencing in 2015, the expected outcome for measurable reduction in Delta
reliance and improvement in regional self-reliance. The expected outcome for measurable reduction in
Delta reliance and improvement in regional self- reliance shall be reported in the Plan as the reduction in
the amount of water used, or in the percentage of water used, from the Delta watershed. For the
purposes of reporting, water efficiency is considered a new source of water supply, consistent with Water
Code section 1011(a).

The analysis and documentation provided below include all of the elements described in WR P1(c)(1) that need to
be included in a water supplier’'s UWMP to support a certification of consistency for a future covered action.



C.2 Summary of Expected Outcomes for Reduced Reliance on the Delta

As stated in WR P1 (c)(1)(C), the policy requires that, commencing in 2015, UWMPs include expected outcomes for
measurable reduction in Delta reliance and improved regional self- reliance. WR P1 further states that those
outcomes shall be reported in the UWMP as the reduction in the amount of water used, or in the percentage of
water used, from the Delta.

The expected outcomes for MWDOC's regional self-reliance were developed using the approach and guidance
described in Appendix C of DWR’s Urban Water Management Plan Guidebook 2020 — Final Draft (Guidebook
Appendix C) issued in March 2021. The data used in this analysis represent the total regional efforts of Metropolitan,
MWDOC, and its member agencies and were developed in conjunction with Metropolitan as part of the
UWMP coordination process.

The following provides a summary of the near-term (2025) and long-term (2045) expected outcomes for MWDOC's
Delta reliance and regional self-reliance. The results show that as a region, MWDOC, Metropolitan, and its member
agencies are measurably reducing reliance on the Delta and improving regional self-reliance, both as an amount of
water used and as a percentage of water used.

Expected Outcomes for Regional Self-Reliance for MWDOC

e Near-term (2025) — Normal water year regional self-reliance is expected to increase by 243 TAF from the
2010 baseline; this represents an increase of about 37 percent of 2025 normal water year retail demands
(Table C-2).

e Long-term (2040) — Normal water year regional self-reliance is expected to increase by nearly 265 TAF from
the 2010 baseline, this represents an increase of about 38 percent of 2045 normal water year retail demands
(Table C-2).

C.3 Demonstration of Reduced Reliance on the Delta

The methodology used to determine MWDOC’s reduced Delta reliance and improved regional self-reliance is
consistent with the approach detailed in DWR’s UWMP Guidebook Appendix C, including the use of narrative
justifications for the accounting of supplies and the documentation of specific data sources. Some of the key
assumptions underlying MWDOC's demonstration of reduced reliance include:

e All data were obtained from the current 2020 UWMP or previously adopted UWMPs and represent
average or normal water year conditions.

e All analyses were conducted at the service area level, and all data reflect the total contributions of
MWDOC and its member agencies in conjunction with information provided by Metropolitan.

o No projects or programs that are described in the UWMPs as “Projects Under Development” were
included in the accounting of supplies.

Baseline and Expected Outcomes

In order to calculate the expected outcomes for measurable reduction in Delta reliance and improved regional
self-reliance, a baseline is needed to compare against. This analysis uses a normal water year representation of
2010 as the baseline, which is consistent with the approach described in the Guidebook Appendix C. Data for the
2010 baseline were taken from MWDOC's 2005 UWMP as the UWMPs generally do not provide normal water
year data for the year that they are adopted (i.e., 2005 UWMP forecasts begin in 2010, 2010 UWMP forecasts
begin in 2015, and so on).

Consistent with the 2010 baseline data approach, the expected outcomes for reduced Delta reliance and
improved regional self-reliance for 2015 and 2020 were taken from MWDOC's 2010 and 2015 UWMPs
respectively. Expected outcomes for 2025-2040 are from the current 2020 UWMP. Documentation of the specific
data sources and assumptions are included in the discussions below.

Service Area Demands without Water Use Efficiency

In alignment with the Guidebook Appendix C, this analysis uses normal water year demands, rather than normal



water year supplies to calculate expected outcomes in terms of the percentage of water used. Using normal
water year demands serves as a proxy for the amount of supplies that would be used in a normal water year,
which helps alleviate issues associated with how supply capability is presented to fulfill requirements of the
UWMP Act versus how supplies might be accounted for to demonstrate consistency with WR P1.

Because WR P1 considers water use efficiency savings a source of water supply, water suppliers such as
MWDOC needs to explicitly calculate and report water use efficiency savings separate from service area
demands to properly reflect normal water year demands in the calculation of reduced reliance. As explained in
the Guidebook Appendix C, water use efficiency savings must be added back to the normal year demands to
represent demands without water use efficiency savings accounted for; otherwise the effect of water use
efficiency savings on regional self-reliance would be overestimated. Table C-1 shows the results of this
adjustment for MWDOC. Supporting narratives and documentation for the all of the data shown in Table C-1 are

provided below.

TableC-1
Service Area Water Use Efficiency
Demands 2010 2015 2020 2025 2030 2035 2040
Service Area Water Demands with
Water Use Efficiency 616,714 552,487 | 482,879 | 486,747 | 495,958 | 502,014 | 501,487
Non-Potable Water Demands 124,590 || 122,568 | 121,721 | 107,634 | 109,508 | 51,600 | 51,600
Potable Service Area Demands with
Water Use Efficiency 492,124 429,919 | 361,158 | 379,113 | 386,450 | 450,414 | 449,887
Total Service Area Population 2010 2015 2020 2025 2030 2035 2040
Service Area Population 2,197,120 (|2,295,946(2,342,740|2,411,727|2,473,392|2,518,117(2,532,393
Water Use Efficiency Since Baseline 2010 2015 2020 2025 2030 2035 2040
Per Capita Water Use (GPCD) 200 167 138 140 139 160 159
Change in Per Capita Water Use from
Baseline (GPCD) (33) (62) (60) (60) (40) (412)
Estimated Water Use Efficiency Since
Baseline 84,341 | 163,583 | 161,080 | 167,555 | 113,609 | 117,333
Total Service Area Water Demands 2010 2015 2020 2025 2030 2035 2040
Service Area Water Demands with
Water Use Efficiency 616,714 || 552,487 | 482,879 | 486,747 | 495,958 | 502,014 | 501,487
Estimated Water Use Efficiency Since
Baseline - 84,341 | 163,583 | 161,080 | 167,555 | 113,609 | 117,333
Service Area Water Demands without
Water Use Efficiency 616,714 636,828 | 646,462 | 647,827 | 663,513 | 615,623 | 618,820




Service Area Demands with Water Use Efficiency

The service area demands shown in Table C-1 represent the total retail water demands for MWDOC's service area and

include municipal and industrial demands, agricultural demands, recycled, seawater barrier demands, and storage

replenishment demands. These demand types and the modeling methodologies used to calculate them are described in
4.3 of MWDOC’s 2020 UWMP.

Non-Potable Water Demands

The non-potable water demands shown in Table C-1 represent demands for non-potable recycled water, water used for
surface reservoir storage, and replenishment water for groundwater basin recharge and sweater barrier demands. In
accordance with section C.3.6 of the UWMP Guidebook, MWDOC characterizes demands for groundwater basin recharge
and seawater barrier demands as indirect uses of water. In order to avoid double counting of water use these supplies are
generally excluded from demand projections, since they are already captures as part of MWDOC's retail water demand.
Additionally, non-potable supplies have a demand hardening effect due to the inability to shift non-potable supplies to meet
potable water demands. When water use efficiency or conservation measures are implemented, they fall solely on the
potable water users. This is consistent with the approach for water conservation reporting used by the State Water
Resources Control Board.

Total Service Area Population

MWDOC's total service area population as shown in Table C-1 come from the Center for Demographic Research, with actuals
and projections further described in Section 3.4 of the 2020 MWDOC UWMP.

Water Use Efficiency Since Baseline

The water use efficiency numbers shown in Table C-1 represent the formulation that MWDOC utilized, consistent with
Appendix C of the UWMP Guidebook approach.

Service area demands, excluding non-potable demands, are divided by the service area population to get per capita water
use in the service area in gallons per capita per day (GPCD) for each five-year period. The change in per capita water use
from the baseline is the comparative GPCD from that five-year period compared to the 2010 baseline. Changes in per capita
water use over time are then applied back to the MWDOC service area population to calculate the estimated WUE Supply.
This estimated WUE Supply is considered an additional supply that may be used to show reduced reliance on Delta
water supplies.

The demand and water use efficiency data shown in Table C-1 were collected from the following sources:
e Baseline (2010) values — MWDOC’s 2005 UWMP, Table 2-2-1-A and Table 2-2-1-A
e 2015 values— MWDOC’s 2010 UWMP, Table 2-10
e 2020 values— MWDOC’s 2015 UWMP, Table 2-3
e 2025-2040 values — MWDOC’s 2020 UWMP, Table 4-1

It should be noted that the results of this calculation differ from what MWDOC calculated under MWDOC’s 2020 UWMP
Section 5.2 pertaining to the Water Conservation Act of 2009 (SB X7-7) due to differing formulas.
C.4  Supplies Contributing to Regional Self-Reliance

For a covered action to demonstrate consistency with the Delta Plan, WR P1 subsection (c)(1)(C) states that water suppliers
must report the expected outcomes for measurable improvement in regional self-reliance. Table C-2 shows expected
outcomes for supplies contributing to regional self-reliance both in amount and as a percentage. The numbers shown in
Table C-2 represent efforts to improve regional self-reliance for MWDOC’s entire service area and include the total
contributions of MWDOC and its member agencies. Supporting narratives and documentation for the all of the data shown
in Table C-2 are provided below.

The results shown in Table C-2 demonstrate that MWDOC's service area is measurably improving its regional self-
reliance. In the near-term (2025), the expected outcome for normal water year regional self-reliance increases by
126 TAF from the 2010 baseline; this represents an increase of about 19.3 percent of 2025 normal water year retail



demands. In the long-term (2040), normal water year regional self-reliance is expected to increase by more than
265 TAF from the 2010 baseline; this represents an increase of about 38 percent of 2040 normal water year retail

demands.

Table C-2 - Supplies Contributing to Regional Self Reliance

Water Supplies Contributing to Regional Self-

Reliance (Acre-Feet) 2010 2015 2020 2025 2030 2035 2040
Water Use Efficiency - 84,341 (163,583 |161,080 (167,555 |174,551 (178,410
Water Recycling 34,393 |(41,690 (42,330 (52,017 (53,891 |59,926 (57,043
Stormwater Capture and Use - - - - - - -
Advanced Water Technologies 66,083 (100,347 |194,235 (130,000 [130,000 {130,000 |130,000
Conjunctive Use Projects - - - - - - -
Local and Regional Water Supply and Storage
Projects - - - - - - -
Other Programs and Projects the Contribute to
Regional Self-Reliance - - - - - - -
Water Supplies Contributing to Regional Self-
Reliance 100,476 (]226,377 {300,148 (343,097 |351,446 364,477 |365,453
Service Area Water Demands without Water Use
Efficiency 2010 2015 2020 2025 2030 2035 2040
Service Area Water Demands without Water Use
Efficiency 616,714 (636,828 |1646,462 |647,827 (663,513 |676,566 |679,880
Change in Regional Self Reliance (Acre-Feet) 2010 2015 2020 2025 2030 2035 2040
Water Supplies Contributing to Regional Self-
Reliance 100,476 (]226,377 {300,148 (343,097 |351,446 364,477 |365,453
Change in Water Supplies Contributing to Regional
Self-Reliance 125,901 (199,672 |242,621 {250,970 (264,001 |264,977
Change in Regional Self Reliance (As a Percent of
Water Demand w/out WUE) 2010 2015 2020 2025 2030 2035 2040
Water Supplies Contributing to Regional Self-
Reliance 16.3% 35.5%| 46.4%| 53.0%| 53.0%| 53.9%| 53.8%
Change in Water Supplies Contributing to Regional
Self-Reliance 19.3%| 30.1%| 36.7%| 36.7%| 37.6%| 37.5%

Water Use Efficiency

The water use efficiency information shown in Table C-2 is taken directly from Table C-1 above.

Water Recycling

The water recycling values shown in Table C-2 reflect the total recycled water production in MWDOC's service area

as described in Section 6.6 of MWDOC’s UWMP.




Advanced Water Technologies

The advanced water technologies data shown in Table C-2 include total indirect potable reuse for the Orange County
Groundwater Replenishment System (GWRS) production in MWDOC's service area as described in more detail in
Section 6.6 of MWDOC’s UWMP.

C.5 Reliance on Water Supplies from the Delta Watershed

Metropolitan’s service area as a whole, reduces reliance on the Delta through investments in non-Delta water supplies,
local water supplies and demand management measures. Quantifying MWDOC’s and its member agencies investments in
self-reliance, locally, regionally, and throughout Southern California is infeasible for the reasons as noted in Section C.6.
Due to the regional nature of these investments, MWDOC is relying on Metropolitan’s regional accounting of measurable
reductions in supplies from the Delta Watershed.

The results shown in Table A.11-3 demonstrate that Metropolitan’s service area, including MWDOC, is measurably
reducing its Delta reliance. In the near-term (2025), the expected outcome for normal water year reliance on supplies
from the Delta watershed decreased by 301 TAF from the 2010 baseline; this represents a decrease of 3 percent of
2025 normal water year retail demands. In the long- term (2045), normal water year reliance on supplies from the Delta
watershed decreased by 314 TAF from the 2010 baseline; this represents a decrease of just over 5 percent of 2045 normal
water year retail demands.

Table C-2
Metropolitan Reliance on Water Supplies from the Delta
Watershed
Water Supplies from the Delta Watershed Baseline T T TS o0
(Acre Feet) (2010)
CVP/SWP Contract Supplies 1,472,000 1,029,000 984,000 1,133,000 1,130,000 1,128,000 1,126,000 1,126,000
Delta/Delta Tributary Diversions - - - - - - - -
Transfers and Exchanges of Supplies from the Delta Watershed 20,000 44,000 91,000 58,000 52,000 52,000 52,000 52,000
Other Water Supplies from the Delta Watershed - - - - - - - -
Total Water Supplies from the Delta Watershed 1,492,000 1,073,000 1,075,000 | 1,191,000 1,182,000 ( 1,180,000 | 1,178,000 1,178,000

Service Area Demands without Water Use Efficiency Baseline

(Acre Feet) (2010)
Service Area Demands without Water Use Efficiency Accounted For 5,493,000 5,499,000 5,219,000 4,925,000 5,032,000 5,156,000 5,261,000 5,374,000

Change in Supplies from the Delta Watershed Baseline
(Acre Feet) (2010)
Water Supplies from the Delta Watershed 1,492,000 1,073,000 1,075,000 1,191,000 1,182,000 1,180,000 1,178,000
Change in Supplies from the Delta Watershed NA (419,000) (417,000) (301,000) (310,000) (312,000) (314,000)

Percent Change in Supplies from the Delta Watershed Baseline
(As a Percent of Demand w/out WUE) (2010)

Percent of Supplies from the Delta Watershed 20.6% 24.2% 22.9%
Change in Percent of Supplies from the Delta Watershed NA -7.6% -6.6% -3.0% -3.7% -4.3% -4.8% -5.2%)

C.6 Metropolitan Member and Sub-Member Agency Infeasibility of Accounting Supplies from the Delta
Watershed

Metropolitan’s member agencies and retail subagencies individually contribute to reduced reliance on the Delta in
two ways. First, through the development of local projects and demand management measures in their own service areas,
and second through their investments in regional projects and programs through Metropolitan. Regional investments are
funded through revenues from water purchases from Metropolitan or one or more of its member agencies. Metropolitan
uses a portion of revenues from those purchases to fund projects and programs that contribute to the region’s reduced
reliance on Delta water supplies. Because some or all of these regional investments may not be constructed or
implemented directly in a particular water supplier’s service area, a water supplier’'s demands on Metropolitan or one or
more of its member agencies will not accurately reflect that water supplier’s total contributions to reduced reliance on
supplies from the Delta watershed. It infeasible for a water supplier that makes investments in regional projects and
programs to quantify its individual contributions to reduced reliance and reflect them properly in its demands on
Metropolitan or one or more of Metropolitan’s member agencies.



The following discussions outline how regional funding is provided through Metropolitan’s local resources and
conservation incentive programs and how funding for those programs is collected through Metropolitan’s water rates.
The history and participation of Metropolitan’s member agencies and the local agencies that purchase water from
Metropolitan’s members in local resource and demand management in the region has spanned more than four decades,
and thus makes accounting of these contributions at the individual agency level infeasible for those agencies to calculate.

Local Resources Programs

In 1982, Metropolitan began providing financial incentives to its member agencies to develop new local supplies to assist
in meeting the region’s water needs. Because of Metropolitan’s regional distribution system these programs benefit all
member agencies regardless of project location because they help to increase regional water supply reliability, reduce
demands for imported water supplies, decrease the burden on Metropolitan’s infrastructure, reduce system costs and
free up conveyance capacity to the benefit of all the agencies that rely on water from Metropolitan. For example, the
Groundwater Replenishment System (GWRS) operated by the Orange County Water District, is the world's largest water
purification system for indirect potable reuse and was funded, in part, by Metropolitan’s local resource program and its
Member Agencies. Annually, GWRS produces approximately 103,000 acre-feet of reliable, locally controlled,
drought-proof supply of high-quality water to recharge the Orange County Groundwater Basin and protect it from
seawater intrusion. GWRS is a premier example of a regional project that significantly reduced the need to utilize imported
water for groundwater replenishment in the Metropolitan Service area, increasing regional and local supply reliability and
reducing the region’s reliance on imported supplies, including supplies from the State Water Project.

Metropolitan’s local resource programs have evolved through the years to better assist Metropolitan’s member agencies
in increasing local supply production. The following is a description and history of the local supply incentive programs.

Local Projects Program

In 1982, Metropolitan initiated the Local Projects Program (LPP), which provided funding to member agencies to facilitate
the development of recycled water projects. Under this approach, Metropolitan contributed a negotiated up-front funding
amount to help finance project capital costs. Participating member agencies were obligated to reimburse Metropolitan
over time. In 1986, the LPP was revised. Changing the up-front funding approach to an incentive-based approach.
Metropolitan contributed an amount equal to the avoided State Water Project pumping costs for each acre-foot of
recycled water delivered to end-use consumers. This funding incentive was based on the assumption that local projects
resulted in the reduction of water imported from the Delta and the associated pumping cost. The incentive amount varied
from year to year depending on the actual variable power cost paid for State Water Project imports. In 1990,
Metropolitan’s Board increased the LPP contribution to a fixed rate of $154 per acre-foot, which was calculated based on
Metropolitan’s avoided capital and operational costs to convey, treat, and distribute water, and included considerations
of reliability and service area demands.

Groundwater Recovery Program

The drought of the early 1990s sparked the need to develop additional local water resources, aside from recycled water,
to meet regional demand and increase regional water supply reliability. In 1991, Metropolitan conducted the Brackish
Groundwater Reclamation Study which determined that large amounts of degraded groundwater in the region were not
being utilized. Subsequently, the Groundwater Recovery Program (GRP) was established to assist the recovery of
otherwise unusable groundwater degraded by minerals and other contaminants, provide access to the storage assets of
the degraded groundwater, and maintain the quality of groundwater resources by reducing the spread of degraded
plumes.

Local Resources Program

In 1995, Metropolitan’s Board adopted the Local Resources Program (LRP), which combined the LPP and GRP into one
program. The Board allowed for existing LPP agreements with a fixed incentive rate to convert to the sliding scale up to
$250 per acre-foot, similar to GRP incentive terms. Those agreements that were converted to LRP are known as
“LRP Conversions.”

Competitive Local Projects Program



In 1998, the Competitive Local Resources Program was established. The competitive program encouraged development
of recycled water and recovered groundwater through a process that emphasized cost-efficiency to Metropolitan, timing
new production according to regional need while minimizing program administration cost. Under the competitive
program, agencies requested an incentive rate up to $250 per acre-foot of production over 25 years under a Request for
Proposals (RFP) for the development of up to 53,000 acre-feet per year of new water recycling and groundwater recovery
projects. In 2003, a second RFP was issued for the development of an additional 65,000 acre-feet of new recycled water
and recovered groundwater projects through the LRP.

Seawater Desalination Program

Metropolitan established the Seawater Desalination Program (SDP) in 2001 to provide financial incentives to member
agencies for the development of seawater desalination projects. In 2014, seawater desalination projects became eligible
for funding under the LRP and the SDP was ended.

2007 Local Resources Program

In 2006, a task force comprising member agency representatives was formed to identify and recommend program
improvements to the LRP. As a result of the task force process the 2007 LRP was established with a goal of
174,000 acre-feet per year of additional local water resource development. The new program allowed for an open
application process and eliminated the previous competitive process. This program offered sliding scale incentives of up
to $250 per acre-foot, calculated annually based on a member agency’s actual local resource project costs exceeding
Metropolitan’s prevailing water rate.

2014 Local Resources Program
A series of workgroup meetings with member agencies was held to identify the reasons why there was a lack of new
LRP applications coming into the program. The main constraint identified by the member agencies was that the $250 per
acre-foot was not providing enough of an incentive for developing new projects due to higher construction costs to meet
water quality requirements and to develop the infrastructure to reach end-use consumers located further from treatment
plants. As a result, in 2014, the Board authorized an increase to the maximum incentive amount, provided alternative
payment structures, included onsite retrofit costs and reimbursable services as part of the LRP and added eligibility for
seawater desalination projects. The current LRP incentive payment options are structured as follows:

e Option 1 —Sliding scale incentive up to $340/AF for a 25-year agreement term

e Option 2 —Sliding scale incentive up to $475/AF for a 15-year agreement term

e Option 3 —Fixed incentive up to $305/AF for a 25-year agreement term

On-site Retrofit Programs

In 2014, Metropolitan’s Board also approved the On-site Retrofit Pilot Program which provided financial incentives to
public or private entities toward the cost of small-scale improvements to their existing irrigation and industrial systems to
allow connection to existing recycled water pipelines. The On-site Retrofit Pilot Program helped reduce recycled water
retrofit costs to the end-use consumer which is a key constraint that limited recycled water LRP projects from reaching
full production capacity. The program incentive was equal to the actual eligible costs of the on-site retrofit, or $975 per
acre-foot of up-front cost which equates to $195 per acre-foot for an estimated five years of water savings (5195/AF x 5
years) multiplied by the average annual water use in previous three years, whichever is less. The Pilot Program lasted two
years and was successful in meeting its goal of accelerating the use of recycled water.

In 2016 Metropolitan’s Board authorized the On-site Retrofit Program (ORP), with an additional budget of $10 million.
This program encompassed lessons learned from the Pilot Program and feedback from member agencies to make the
program more streamlined and improve its efficiency. As of fiscal year 2019/20, the ORP has successfully converted
440 sites increasing the use of recycled water by 12,691 acre-feet per year.

Stormwater Pilot Programs
In 2019, Metropolitan’s Board authorized both the Stormwater for Direct Use Pilot Program and a Stormwater for
Recharge Pilot Program to better understand stormwater in Southern California. These pilot programs are intended to



encourage the development, monitoring, and study of new and existing stormwater projects by providing financial
incentives for their construction/ retrofit and monitoring/reporting costs. These pilot programs will help evaluate the
potential water supply benefits delivered by stormwater capture projects and provide a basis for potential future funding
approaches. Metropolitan’s Board authorized a total of $12.5 million for the stormwater pilot programs (S5 million for the
District Use Pilot and $7.5 million for the Recharge Pilot).

Current Status

Today, nearly one-half of the total recycled water and groundwater recovery production in the region is developed with
an LRP incentive by Metropolitan. During fiscal year 2019/20, Metropolitan provided about $13 million for production of
71,000 acre-feet of recycled water for non-potable and indirect potable uses. Metropolitan provided about $4 million to
support projects that produced about 50,000 acre-feet of recovered groundwater for municipal use. Since 1982,
Metropolitan has invested $680 million to fund 85 recycled water projects and 27 groundwater recovery projects that
have produced a cumulative total of about 4 million acre-feet.

Conservation Programs

Metropolitan’s regional conservation programs and approaches have a long history. Decades ago, it was recognized that
demand management would be an important part of balancing regional supplies and demands. By reducing the demand
for water, water conservation efforts were seen as a way to reduce the need of imported supplies and offset the need to
transport or store additional water into or within the Metropolitan service area. The actual conservation of water takes
place at the retail consumer level. Regional conservation approaches have proven to be effective at reaching retail
consumers throughout the service area and successfully implementing water saving devices, programs, and practices.
Regional investments in demand management programs, of which conservation is a key part along with local supply
programs, benefit all member agencies regardless of project location. These programs help to increase regional water
supply reliability, reduce demands for imported water supplies, decrease the burden on the district’s infrastructure and
reduce system costs, and free up conveyance capacity to the benefit of all system users.

Incentive-Based Conservation Programs

Conservation Credits Program

In 1988, Metropolitan’s Board approved the Water Conservation Credits Program (Credits Program). The Credits Program
is similar in concept to the Local Projects Program (LPP). The purpose of the Credits Program is to encourage local water
agencies to implement effective water conservation projects through the use of financial incentives. The Credits Program
provides financial assistance for water conservation projects that reduce demands on Metropolitan's imported water
supplies and require Metropolitan's assistance to be financially feasible.

Initially, the Credits Program provided 50 percent of a member agency’s program cost, up to a maximum of $75 per
acre-foot of estimated water savings. The $75 Base Conservation Rate was established based Metropolitan’s avoided cost
of pumping SWP supplies. The Base Conservation Rate has been revisited by Metropolitan’s Board and revised twice since
1988, from $75 to $154 per acre-foot in 1990 and from $154 to $195 per acre-foot in 2005.

In fiscal year 2019/20 Metropolitan processed more than 30,400 rebate applications totaling $18.9 million.

Member Agency Administered Program

Some agencies also have unique programs within their service areas that provide local rebates that may differ from
Metropolitan’s regional program. Metropolitan continues to support these local efforts through a member agency
administered funding program that adheres to the same funding guidelines as the Credits Program. The Member Agency
Administered Program allows member agencies to receive funding for local conservation efforts that supplement, but do
not duplicate, the rebates offered through Metropolitan’s regional rebate program.

Water Savings Incentive Program
There are numerous commercial entities and industries within Metropolitan's service area that pursue unique savings
opportunities that do not fall within the general rebate programs that Metropolitan provides. In 2012, Metropolitan



designed the Water Savings Incentive Program (WSIP) to target these unique commercial and industrial projects.
In addition to rebates for devices, under this program, Metropolitan provides financial incentives to businesses and
industries that created their own custom water efficiency projects. Qualifying custom projects can receive funding for
permanent water efficiency changes that result in reduced potable demand.

Non-Incentive Conservation Programs
In addition to its incentive-based conservation programs, Metropolitan also undertakes additional efforts throughout its
service area that help achieve water savings without the use of rebates. Metropolitan’s non-incentive conservation efforts
include:

e residential and professional water efficient landscape training classes

e water audits for large landscapes

e research, development and studies of new water saving technologies

e advertising and outreach campaigns

e community outreach and education programs

e advocacy for legislation, codes, and standards that lead to increased water savings

Current Status

Since 1990, Metropolitan has invested $824 million in conservation rebates that have resulted in a cumulative savings of
3.27 million acre-feet of water. These investments include $450 million in turf removal and other rebates during the last
drought which resulted in 175 million square feet of lawn turf removed. During fiscal year 2019/20, 1.06 million acre-feet
of water is estimated to have been conserved. This annual total includes Metropolitan’s Conservation Credits Program,
code-based conservation achieved through Metropolitan-sponsored legislation; building plumbing codes and ordinances;
reduced consumption resulting from changes in water pricing; and pre-1990 device retrofits.

Rate Structure

Metropolitan’s regional demand management programs and approaches have a long history. Decades ago, it was
recognized that demand management would be an important part of balancing regional supplies and demands.
Developing new local projects and increasing water conservation efforts were seen as ways to reduce the need of
increased imported supplies and offset the need to transport or store additional water into or within the Metropolitan
service area, reducing infrastructure costs.

The actual production and use of local resources and conservation of water under Metropolitan’s demand management
programs takes place at the member agency or end-user level, meaning they produce or conserve water for their own
use, and the water is not Metropolitan’s. Metropolitan determined decades ago that regional investments in demand
management—both conservation and local resource development—benefit all member agencies regardless of project
location. These programs help to increase regional water supply reliability, reduce demands for imported water supplies,
decrease the burden on Metropolitan’s infrastructure and reduce system costs, and free up conveyance capacity to the
benefit of all system users.

Infeasibility of Accounting

The accounting of the regional investments that contribute to reducing Metropolitan’s reliance on the Delta is
straightforward to calculate and report at the regional aggregate level. However, any similar accounting is infeasible at
the individual member or sub-member agency level. As described above, the region (through Metropolitan) makes
significant investments in resources and programs that reduce reliance on the Delta. In fact, all of Metropolitan’s
investments in Colorado River supplies, groundwater and surface storage, local resources development and demand
management measures that reduce reliance on the Delta are collectively funded by revenues generated from the member
agencies (and their subagencies) through rates and charges. The relative contributions for a member agency may be able
to be approximately quantified or estimated by proxy through relative water purchases, however making an estimate of
any quantifiable savings in gallons or acre-feet is not feasible. Water purchases cannot, with any accuracy or precision, be
tied to the actual projects or programs that deliver water to the collective member agencies and their subagencies.
Additionally, using water purchases as a proxy for member agency and subagencies would result in projects and programs



done outside of the Metropolitan incentive programs to be omitted and discounted. Accounting at the regional level
allows for the incorporation of these local supplies and water use efficiency programs done by member agencies and
subagencies in both the regional programs and their own specific local programs. Projects and programs each have
different online dates, useful lives, production, incentive rates and contributions that cannot be matched to the demands
or supply production history of an individual agency, or consistently across the agencies within Metropolitan’s service
area. As shown above, despite that infeasibility, Metropolitan’s members and their subagencies have together made
substantial contributions to the region’s reduced reliance.

C.7 2015 UWMP Appendix

The information contained in this Appendix C is also intended to be a new Appendix H attached to MWDOC’s 2015 UWMP
consistent with WR P1 subsection (c)(1)(C) (Cal. Code Regs. tit. 23, § 5003). MWDOC provided notice of the availability of
the draft 2020 UWMP (including this Appendix C which will also be a new Appendix H to its 2015 UWMP) and 2020 WSCP
and the public hearing to consider adoption of both plans in accordance with CWC Sections 10621(b) and 10642, and
Government Code Section 6066, and Chapter 17.5 (starting with Section 7290) of Division 7 of Title 1 of the Government
Code. The public review drafts of the 2020 UWMP, Appendix H to the 2015 UWMP, and the 2020 WSCP were posted
prominently on MWDOC'’s website, mwdoc.com. The notice of availability of the documents was sent to MWDOC's member
agencies, as well as cities and counties in MWDOC's service area. In addition, a public notice advertising the public hearing
was published in the OC Register on May 3 and 10, 2021. Copies of: (1) the notification letter sent to the member agencies,
cities, and county in MWDOC's service area, and (2) the notice published in the newspapers are included in the 2020 UWMP
Appendix L. Thus, this Appendix C to MWDOC’s 2020 UWMP, which will be adopted with MWDOC’s 2020 UWMP, will also
be recognized and treated as Appendix H to MWDOC's 2015 UWMP.
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Basin 8-1 Overview

BASIN 8-1 ALTERNATIVE
OVERVIEW

The Sustainable Groundwater Management Act (SGMA) requires all high- and medium-priority
basins, as designated by the Department of Water Resources (DWR), be sustainably managed.
DWR designated the Coastal Plain of Orange County Groundwater Basin (“Basin 8-1" or
“Basin”) as a medium-priority basin, primarily due to heavy reliance on the Basin’s groundwater
as a source of water supply.

Compliance with SGMA can be achieved in one of two ways:

1) A Groundwater Sustainability Agency (GSA) is formed and a Groundwater Sustainability
Plan (GSP) is adopted, or

2) Special Act Districts created by statute, such as OCWD, and other agencies may
prepare and submit an Alternative to a GSP.

The agencies within Basin 8-1 have agreed to collaborate together in order to submit an
Alternative to a GSP. Within this document, this Alternative to a GSP will be referred to herein
as the “Basin 8-1 Alternative” or “Alternative”. In accordance with Water Code §10733.6(b)(3),
this Alternative presents an analysis of basin conditions that demonstrates that the Basin has
operated within its sustainable yield over a period of at least 10 years. In addition, the
Alternative establishes objectives and criteria for management that would be addressed in a
GSP and is designed to be “functionally equivalent” to a GSP. As will be shown in the Basin 8-1
Alternative, Basin 8-1 has been operated within its sustainable yield for more than 10 years
without experiencing significant and unreasonable (1) lowering of groundwater levels, (2)
reduction in storage, (3) water quality degradation, (4) seawater intrusion, (5) inelastic land
subsidence, or (6) depletions of interconnected surface water that have significant and
unreasonable adverse impacts on beneficial uses of the surface water. Please note that the
boundaries of Basin 8-1 described in this document are based on the scientific boundary
modifications as accepted by DWR in 2016 as part of the Basin Boundary Modification Process.

The Basin 8-1 Alternative has been jointly prepared by the Orange County Water District
(OCWD), Irvine Ranch Water District (IRWD); and the City of La Habra (collectively the
“Submitting Agencies”); pursuant to this Alternative, the Submitting Agencies will ensure the
entire Basin 8-1 continues to be sustainably managed and data reported as required by SGMA.
Other agencies within Basin 8-1 and at least partially outside of OCWD’s boundaries support
submission of the Basin 8-1 Alternative and either have participated in preparing the Alternative
and/or reviewed the Alternative. These agencies include the cities of Brea, Corona, and Chino
Hills; the Counties of Orange, Riverside, and San Bernardino; Yorba Linda Water District; and
El Toro Water District. Pursuant to Water Code §10733.6(b)(3), the Basin 8-1 Alternative has
been prepared by or under the direction of a professional geologist or professional engineer.
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For the purpose of compliance with the SGMA requirement that the entire basin be covered by
this Basin 8-1 Alternative, Submitting Agencies have divided Basin 8-1 into four management
areas: La Habra-Brea, OCWD, South East, and Santa Ana Canyon Management Areas, shown
in Figure 1-1.

Historically, the majority of Basin 8-1 (90% of the land area) has been managed by OCWD,
which includes the land area within the OCWD Management Area and a small portion of the
land area within the Santa Ana Canyon Management Area. The percentage of the land area
within Basin 8-1 in each of the management areas is shown in Figure 1-2.

Although the land areas outside of OCWND'’s jurisdiction in the Santa Ana Canyon and South
East Management Areas have not been formally “managed” by OCWD, the hydrogeological
conditions in these areas are essentially an extension of the managed basin. OCWD has
incorporated data, when available, from these areas into the OCWD data base. For example,
precipitation runoff from the mountains along the eastern border (in the South East
Management Area) is estimated and incorporated into OCWD’s basin water budget. The Santa
Ana Canyon Management Area, created in this report in order to include land within and outside
of OCWD'’s service area, is upstream of OCWD recharge operations. While OCWD does not
have jurisdiction over all the land in this area, OCWD does have the rights to all the water in the
Santa Ana River released from Prado Dam. In this respect, OCWD is actively engaged in
managing the flow of surface water within the Santa Ana Canyon irrespective of land ownership.

While the four management areas are described separately in this report, it is important to
understand that actual “management” is not as distinct, and existing collaborative efforts
between agencies in managing groundwater resources will continue. In the case of the La
Habra-Brea Management Area, the City of La Habra has already been deemed the exclusive
GSA for the La Habra/Brea area and intends to prepare a Groundwater Sustainability Plan
(GSP). When La Habra submits a GSP, this Basin 8-1 Alternative will no longer include the La
Habra/Brea area within the area designated by the GSP.

As authorized by 23 CCR § 354.20, this Basin 8-1 Alternative describes four management areas
as shown in Figure 1. The rationale for designating these management areas within Basin 8-1
is explained as follows:

e La Habra-Brea Management Area includes the northern portion of Basin 8-1 that is
located outside of the OCWD service area and is within the cities of La Habra and Brea.
The City of La Habra currently manages this portion of Basin 8-1. Although this
management area is hydrologically distinct from the OCWD Management Area there is
an estimated 1,000 afy of subsurface groundwater flow from the La Habra-Brea
Management Area to the OCWD Management Area. Surface water that recharges the
OCWD portion of Basin 8-1 does not replenish the La Habra-Brea Management Area.

e The OCWD Management Area includes approximately 89 percent of the land area of
Basin 8-1. Ninety-eight percent of all groundwater production within 8-1 occurs in this
management area. This area includes the portion of Basin 8-1 that is within OCWD’s
service area, except for an approximately 7-square mile portion of OCWD's service area
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that is in the Santa Ana Canyon Management Area. OCWD has been managing the
majority of Basin 8-1 since its formation in 1933.

e The South East Management Area includes the southern and southeastern portion of
Basin 8-1 that is hydrogeologically connected to the OCWD Management Area but is
outside of OCWD's service area. This area consists of several, disconnected, small
fringe areas that are within the DWR designated boundary of Basin 8-1. This
management area includes areas under the jurisdiction of the IRWD, the El Toro Water
District and the City of Orange. The groundwater basin in this area is thin and contains
more clay and silt deposits than aquifers in the OCWD Management Area. Groundwater
historically has flowed out of this area into the OCWD Management Area. Production
has been minimal in this area due to hydrogeological conditions with little potential for
significant future increases.

e The Santa Ana Canyon Management Area includes the easternmost section of Basin 8-
1. This area includes land under the jurisdiction of several cities, two counties, and two
water districts, including a portion that is within the OCWD service area. Groundwater
production is relatively minor compared to groundwater production in the OCWD
Management Area. The western boundary of this management area is located at
Imperial Highway in the city of Anaheim where the basin thickness begins to increase.
Imperial Highway crosses the Santa Ana River where OCWD begins to divert river water
into the recharge facilities for percolation into the groundwater basin.

The Basin 8-1 Alternative is organized as follows:

e Overview: Provides a map and description of Basin 8-1 and a brief description of the
basin management areas.

¢ Hydrogeology of Basin 8-1: Provides a description of the hydrogeology of Basin 8-1
including a description of the basin, the aquifer systems, fault zones, total basin volume,
basin cross-sections, basin characteristics, and general groundwater quality.

e La Habra-Brea Management Area: Provides a description of sustainable management of
the La Habra-Brea Management Area

e OCWD Management Area: Provides a description of sustainable management of the
OCWD Management Area

e South East Management Area: Provides a description of sustainable management of the
South East Management Area

e Santa Ana Canyon Management Area: Provides a description of sustainable
management of the Santa Ana Canyon Management Area
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Figure 1-1: Basin 8-1 Management Area Boundaries
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Figure 1-2: Percentage of Land Area in Basin 8-1 within Management Areas

1. LA HABRA-BREA MANAGEMENT AREA

The La Habra-Brea Management area covers the northern portion of Basin 8-1. The City of La
Habra has been deemed the exclusive GSA under SGMA for this management area. This
management area is part of Basin 8-1, but is hydrogeologically distinct from the OCWD
Management Area and is not under the jurisdiction of OCWD. The City adopted a resolution to
establish the La Habra Basin as a separate basin from Basin 8-1. OCWD adopted a resolution
to support the City’s request to DWR for an internal jurisdictional boundary modification in the
OC Basin that follows the city limits of La Habra and Brea as is outside of the Orange County
Water District’s jurisdictional boundary.

The La Habra-Brea Management Area is included with this Alternative to facilitate collaboration
among groundwater agencies within Basin 8-1 as required by SGMA. The City of La Habra and
portions of the City of Brea comprise the La Habra-Brea Management Area. This area overlies

the extents of the proposed La Habra Groundwater Basin, referenced herein.

The La Habra-Brea Management Area is currently monitored for groundwater elevations and for
groundwater quality through productions wells and historical data from monitoring wells within
the La Habra-Brea Management Area and surrounding area.
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As the City of La Habra currently depends on local groundwater to meet approximately 40
percent of its water consumption; preserving the sustainability of the La Habra-Brea
Management Area is essential. Currently (and historically), the City of La Habra manages (and
has managed) the La Habra-Brea Management Area through management plans and programs
for groundwater levels, basin storage, and water quality. By January 2020, the City will manage
the La Habra-Brea Management Area through a Groundwater Sustainability Plan under SGMA,
which will describe the monitoring program and ensure that no undesirable results occur in the
future.

2. OCWD MANAGEMENT AREA

The OCWD Management Area covers an area of approximately 260 square miles within Basin
8-1, which represents approximately 89 percent of the land area of Basin 8-1. Ninety-eight
percent of the groundwater production within Basin 8-1 occurs in the OCWD Management Area.
Groundwater produced within the OCWD Management Area provides approximately 70 percent
of the total water supply for a population of around 2.4 million residents.

Since its formation by the California Legislature in 1933, OCWD has been the managing agency
for the majority of Basin 8-1, also referred to as the Coastal Plain of Orange County
Groundwater Basin. As a special act district listed in Water Code § 1072(c)(1), OCWD is the
exclusive local agency within its jurisdictional boundaries with powers to comply with SGMA.

Water demands within the OCWD Management Area have grown from approximately 150,000
acre-feet per year (afy) in the mid-1950s to a high of approximately 366,000 afy in water year
2007-08. OCWD operates an extensive network of recharge basins to increase recharge of
surface water into the groundwater basin to support groundwater production. OCWD monitors
the basin by collecting groundwater elevation and quality data from nearly 700 wells, including
over 400 OCWD-owned monitoring wells, manages an electronic database that stores water
elevation, water quality, production, recharge and other data on over 2,000 wells and facilities
within and outside OCWD boundaries.

An OCWD-operated water recycling plant provides up to 100 million gallons per day of
advanced tertiary-treated wastewater that supplies recharge operations and a seawater
intrusion barrier operated to protect the basin’s water quality. OCWD manages groundwater
storage and water levels within an established operating range which has resulted in
sustainable conditions with no unreasonable and significant undesirable results.

The Sustainability Goal for the OCWD Management Area is to continue to sustainably manage
the groundwater basin to prevent conditions that would lead to significant and unreasonable (1)
lowering of groundwater levels, (2) reduction in storage, (3) water quality degradation, (4)
seawater intrusion, (5) inelastic land subsidence and (6) adverse impacts on hydrologically
connected surface water.
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3. SOUTH EAST MANAGEMENT AREA

The South East Management Area contains portions of Irvine Ranch Water District (IRWD), El
Toro Water District (ETWD), and the City of Orange. The area covered this management area
is essentially an extension of the main basin and was formed to comply with the requirement
that the entirety of Basin 8-1 be covered by a responsible agency.

There is relatively little existing, or potential, groundwater development within the South East
Management Area. What pumping does occur is less than 200 acre-feet-per-year (afy), which
is much less than the total recharge to the area. Water levels and storage levels are steady.

The Sustainability Goal for the South East Management Area is to recognize it is a small part of
the larger groundwater basin that is managed by OCWD. Nevertheless, groundwater levels and
water quality will be monitored to assure that conditions do not lead to significant and
unreasonable (1) lowering of groundwater levels, (2) reduction in storage, (3) water quality
degradation, (4) inelastic land subsidence, (5) unreasonable adverse effect on surface water
resources, and (6) adverse impacts on hydrologically connected surface water.

4. SANTA ANA CANYON MANAGEMENT AREA

The Santa Ana Canyon Management Area covers the easternmost extent of Basin 8-1. The
water resources in the Santa Ana Canyon Management Area include the Santa Ana River and
groundwater. Groundwater is primarily located in a thin alluvial aquifer that is 90 to 100 feet
thick and is a combination of infiltrated surface water and groundwater inflow from the adjacent
foothills.

Groundwater pumping in this management area is primarily used for irrigation with a minimal
amount used for potable purposes. The amount of groundwater pumping is small relative to the
large volumes of flow in the canyon provided by the Santa Ana River and monitoring indicates
there are no depletions of interconnected surface water that have significant and unreasonable
adverse impacts on beneficial uses of the surface water. There are no groundwater withdrawals
within the areas covered by the Cities of Anaheim, Chino Hills, and Yorba Linda; Riverside
County; and Yorba Linda Water District.

OCWD has water rights to all Santa Ana River flows released through Prado Dam. For the area
within its boundary, OCWD has the legal authority through the OCWD Act to require reporting of
groundwater production and to charge groundwater pumping assessments for groundwater
production. OCWD also monitors surface water flow and quality as well as groundwater levels
and quality throughout the Santa Ana Canyon Management Area.

The Sustainability Goal for the Santa Ana Canyon Management Area is to continue monitoring
sustainable conditions and monitor to ensure that no significant and unreasonable results occur
in the future.
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ABBREVIATIONS AND ACRONYMS

afy acre-feet per year

AWPF Advanced Water Purification Facility

basin Orange County groundwater basin

Basin Model OCWD groundwater model

BEA Basin Equity Assessment

BPP Basin Production Percentage

CDPH California Department of Public Health

cfs cubic feet per second

DATS Deep Aquifer Treatment System

DOC dissolved organic compound

DWR Department of Water Resources

DWSAP Drinking Water Source Assessment and Protection
EDCs Endocrine Disrupting Compounds

EIR Environmental Impact Report

EPA U.S. Environmental Protection Agency

FY fiscal year

GAC granular activated carbon

GIS geographic information system

GWRS Groundwater Replenishment System

IAP Independent Advisory Panel

IRWD Irvine Ranch Water District

LACDWP Los Angeles County Department of Public Works
maf million acre feet

MCAS Marine Corps Air Station

MCL maximum contaminant level

MF microfiltration

MODFLOW Computer modeling program developed by USGS
mgd million gallons per day

mg/L milligrams per liter

MTBE methyl tertiary-butyl ether

MWD Metropolitan Water District of Southern California
MWDOC Municipal Water District of Orange County
NDMA n-Nitrosodimethylamine

NF nanofiltration

ng/L nanograms per liter

NBGPP North Basin Groundwater Protection Program
NO, nitrite

NO3 nitrate

NPDES National Pollution Discharge Elimination System
NWRI National Water Research Institute
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ABBREVIATIONS AND ACRONYMS

O&M operations and maintenance

OCHCA Orange County Health Care Agency

OCsD Orange County Sanitation District

OC Survey Orange County Survey

OoCwD Orange County Water District

PCE perchloroethylene

PPCPs pharmaceuticals and personal care products
Producers Orange County groundwater producers

RA replenishment assessment

RO reverse osmosis

Regional Water Board

Regional Water Quality Control Board

SARI

Santa Ana River Interceptor

SARMON Santa Ana River Monitoring Program
SARWQH Santa Ana River Water Quality and Health
SAWPA Santa Ana Watershed Project Authority
SBGPP South Basin Groundwater Protection Program
SDWA Safe Drinking Water Act

SOCs synthetic organic chemicals

SWP State Water Project

SWRCB State Water Resources Control Board

TCE trichloroethylene

TDS total dissolved solids

TIN total inorganic nitrogen

pa/L micrograms per liter

USFWS U.S. Fish & Wildlife Service

USGS U.S. Geological Survey

uv ultraviolet light

VOCs volatile organic compounds

WACO Water Advisory Committee of Orange County
WEI Wildermuth Environmental Inc.

WF-21 Water Factory 21

WLAM Waste Load Allocation Model

WRD Water Replenishment District of Southern California
WRMS Water Resources Management System
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Hydrogeology of Basin 8-1

SECTION1 INTRODUCTION

The Coastal Plain of Orange County Groundwater Basin (Basin 8-1) underlies a coastal alluvial
plain in the northwestern portion of Orange County with a small portion in Riverside and San
Bernardino counties at the easternmost edge. The basin is designated as Basin 8-1 in the
Department of Water Resources Bulletin 118. The basin is bounded by consolidated
sedimentary rocks exposed on the north in the Puente Hills and Chino Hills, on the east in the
Santa Ana Mountains, and on the south in the San Joaquin Hills. The basin is bounded by the
Pacific Ocean on the southwest and by a low topographic divide approximated by the Orange
County-Los Angeles County line on the northwest. The basin underlies the lower Santa Ana
River watershed and a portion of the Coyote Creek Watershed (Coyote Creek is a tributary to the
San Gabriel River).
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Figure 1-1: Coastal Plain of Orange County Groundwater Basin, Basin 8-1
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SECTION 2 BASIN HYDROGEOLOGY

2.1 BASIN DESCRIPTION

Basin 8-1 underlies north and central Orange County beneath broad lowlands known as the
Tustin and Downey plains. The basin covers an area of approximately 350 square miles,
bordered by the Puente Hills and Chino Hills to the north, the Santa Ana Mountains to the
northeast, and the Pacific Ocean to the southwest. The basin boundary extends to the Orange-
Los Angeles county line to the northwest, where groundwater flow between Basin 8-1 and the
Central Basin (Basin 4-11.04) is unrestricted. The Newport-Inglewood fault zone forms the
southwestern boundary of all fresh water-bearing zones but the Shallow Aquifer, which extends
to the ocean in coastal erosional gaps between the mesas.

The groundwater basin formed in a synclinal, northwest-trending trough that deepens as it
continues beyond the Orange-Los Angeles county line. The Newport-Inglewood fault zone, San
Joaquin Hills, Puente Hills, and Santa Ana Mountains form the uplifted margins of the syncline.
The total thickness of sedimentary rocks in the basin surpasses 20,000 feet, of which only the
upper 2,000 to 4,000 feet contain fresh water. In the southeastern area underlying the city of
Irvine and along the basin margins, the thickness of fresh water-bearing sediments is less than
1,000 feet (Herndon and Bonsangue, 2006).

Basin 8-1 includes the La Habra Groundwater Basin which is separated from the rest of Basin
8-1 by the Coyote Hills. The La Habra Groundwater Basin lies in the synclinal trough between
the Puente Hills and the Santa Fe Springs - Coyote Hills uplift. The Whittier fault, located in the
Puente Hills, forms the northern limit of the La Habra syncline.

Structural folding and faulting along the basin margins, together with down warping and
deposition within the basin, have occurred since Oligocene time (last 23 million years). The
Newport-Inglewood fault zone, comprising the most significant structural feature in the basin
from a hydrogeologic standpoint, consists of a series of faulted blocks which are generally up
thrown on the southwest side. Folding and faulting along the Newport-Inglewood fault zone
have created a natural restriction to seawater intrusion into the groundwater basin (Herndon and
Bonsangue, 2006).

Formations of Miocene or older age constitute the base of water-bearing strata, as they are
consolidated units with minimal water transmissive capacity. The tops of Miocene-aged units,
including the non-marine Sespe formation, marine Vaqueros formation, and Monterey shale,
form the base of water bearing sediments in the coastal and Irvine areas of the basin, whereas
the tops of the Miocene-aged marine Puente and Topanga formations and El Modeno volcanics
define the base of permeable sediments along inland boundary of the basin from the city of La
Habra to the city of Villa Park.

Fresh water-bearing formations within the groundwater basin are comprised of Pliocene or
younger (last 5 million years), semi-consolidated to unconsolidated sedimentary units. The
upper Pliocene-aged Pico formation is reportedly present throughout much of the basin, and is
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significant in that the base of its upper unit is reported to form the base of the fresh water aquifer
system where it exists. Other Pliocene-aged sediments, including the Fernando and Repetto
formations, are believed to contain producible quantities of fresh water; however, they are
relatively untapped in the center of the basin, as they fall below economically viable depths to
which to construct water wells (>2,000 feet).

Unconsolidated sands and gravels of the Pleistocene-aged San Pedro, Lakewood, and La
Habra formations, and to a lesser extent, the Coyote Hills formation and Palos Verdes sand,
constitute the primary production aquifers within the groundwater basin. The non-marine
Coyote Hills and La Habra formations underlie the Fullerton and Anaheim areas, whereas the
marine Lakewood and San Pedro formations underlie the majority of the central and coastal
portions of the basin. The Coyote Hills and La Habra formations are present in the La Habra
Basin portion of Basin 8-1 and are underlain by the San Pedro formation. These marine and
non-marine formations are time correlative and are thought to interfinger throughout the basin.
Total depths of the base of these formations range from approximately 500 to 2,000 feet.

Overlying the Pleistocene deposits are younger, Recent-aged alluvial sediments that range from
less than 50 feet to approximately 300 feet thick. These sediments include coarse-grained
channel deposits laid down by the Santa Ana River, which has flowed into the Pacific Ocean as
far north as the present-day San Gabriel River mouth and as far south as Newport Bay. Itis
these channel deposits, which have not been substantially offset by the Newport-Inglewood fault
zone, that provide the conduits for seawater to migrate inland toward groundwater pumping
depressions.

Pleistocene or younger aquifers within the basin form a complex series of interconnected sand
and gravel deposits. In coastal and central portions of the basin, these deposits are extensively
separated by lower-permeability clay and silt deposits or aquitards. In the inland areas, the clay
and silt deposits become thinner and more discontinuous, allowing larger quantities of
groundwater to flow more easily between shallow and deeper aquifers (DWR, 1967).

2.2 AQUIFER SYSTEMS

The current “conceptual model’ of the basin is based on studies by the DWR in the mid-1960s
which described the existence of three major aquifer systems. In OCWD’s management of the
groundwater basin, these aquifer systems are referred to as the Shallow, Principal, and Deep
Aquifers (see Figure 2-1).

Because of the groundwater basin’s synclinal and faulted structure, the Shallow Aquifer system
extends over a larger area than the underlying Principal and Deep aquifer systems.
Potentiometric head differences measured in over 60 multi-depth, discretely-screened
monitoring wells have been the primary means by which the vertical delineation of these aquifer
systems has been interpreted. These head differences range from negligible to several tens of
feet depending on the degree of hydraulic continuity and local pumping and recharge.
Generally, aquifers in the “Forebay area” have a higher degree of vertical hydraulic continuity
than aquifers in the “Pressure area” (see Section 2.4). This is due to thinner and less laterally
extensive low-permeability sediments in the Forebay area as compared to the Pressure area.
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The Shallow Aquifer system overlies the entire basin and includes the transmissive Talbert
Aquifer, which covers an approximate three-mile wide swath along today’s Santa Ana River. It
generally occurs from the surface to approximately 200 feet below ground surface. The majority
of groundwater from the Shallow Aquifer is pumped by small water systems for industrial and
agricultural use, although the cities of Garden Grove and Newport Beach, and the Yorba Linda
Water District, operate wells that pump from the Shallow Aquifer for municipal use.

Over 90 percent of groundwater production occurs from wells that are screened within the
Principal Aquifer system at depths between 200 and 1,300 feet, which underlies the Shallow
Aquifer system and is up to 2,000 feet deep in the center of the basin. Underlying the Principal
Aquifer System is the Deep Aquifer system, which reaches depths of up to 4,000 feet. The
depth and presence of amber colored groundwater in some coastal areas hinders production
from the Deep Aquifer system.
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Figure 2-1: Basin 8-1 Aquifer Systems

The La Habra Groundwater Basin was studied by the DWR in the mid-1930s (DWR, 1934) and
mid-1940s (DWR, 1947). It has been characterized as a layered aquifer system consisting of
the near-surface alluvium, the La Habra Aquifer, and the San Pedro Aquifer (Montgomery,
1977; Geoscience, 2009).

The alluvial aquifer is typically about 100 feet thick. The older alluvium covers most of the
surface of the eastern La Habra Groundwater Basin with younger alluvium deposited in Coyote
Creek and Brea Creek stream channels. The La Habra aquifer is composed of nonmarine
pebbly sandstones within the La Habra formation and underlying the Coyote Hills formation.
This aquifer can reach a thickness of 1,200 feet near the center of the basin. Underlying the
Coyote Hills formation is the San Pedro formation which contains the San Pedro aquifer,
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representing the most productive aquifer in the La Habra Groundwater Basin. This confined
aquifer is thickest along the axis of the syncline in the basin.

2.3 FAULT ZONES AND GROUNDWATER FLOW

The following is a description of the fault zones in Basin 8-1 from Bulletin 118 (DWR, 2003):

There are three fault zones within this basin that impede groundwater flow (DWR 1967).
The most prominent is the Newport-Inglewood fault zone, which trends northwest and is
responsible for formation of the Newport Inglewood uplift. This fault zone forms a barrier
to groundwater flow to the southwest and marks the southwest edge of the thick aquifer
materials important for groundwater production in the basin (DWR 1967). This barrier is
breached by erosional channels filled with alluvium at the Alamitos and Talbert Gaps.
Another northwest-trending system is the Whittier fault zone which forms the northeastern
boundary of the basin along the Puente Hills. This fault forms a groundwater barrier
except where it is breached by recent alluvial channels (DWR 1967). The Norwalk fault
trends eastward along the southern edge of the Coyote Hills and is responsible for a lower
groundwater level to the south (DWR 1967).

Figure 2-2 shows the major fault zones in Basin 8-1. Because of its variable stratigraphy, large
thickness, and annual recharge and production volume, Basin 8-1 possesses a complex
subsurface flow regime. Groundwater generally flows in a southwesterly direction from the
Forebay recharge areas toward coastal pumping depressions.

The Peralta Hills fault follows a northwest trend crossing the Santa Ana River just north of
Lincoln Avenue in the city of Anaheim. This fault has been mapped along the southern flank of
the Peralta Hills, and its extension across the Santa Ana River has been inferred from a
perennial steep potentiometric gradient in the vicinity of Lincoln Avenue. The fault is believed to
partially restrict groundwater flow in this area (OCWD, 1991).

OCWD prepares a groundwater elevation contour map for each of the Shallow, Principal and
Deep aquifers within the basin on an annual basis. These maps are useful in assessing the
direction of lateral groundwater flow and annual change in groundwater storage in the basin.
Data from over 60 depth-specific monitoring wells throughout the basin are used to determine
the vertical hydraulic gradients between aquifers as well as temporal changes in groundwater
elevation within each of the three major aquifers.
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Figure 2-2: Fault Zones

2.4 FOREBAY AND PRESSURE AREAS

The Department of Water Resources (DWR, 1934) divided the basin into two primary hydrologic
divisions, the Forebay and Pressure areas, as shown in Figure 2-3. The Forebay/Pressure area
boundary generally delineates the areas where surface water or shallow groundwater can or
cannot move downward to the first producible aquifer in quantities significant from a water
supply perspective. From a water quality perspective, the amount of vertical flow to deeper
aquifers from surface water or shallow groundwater may be significant in terms of impacts of
past agricultural or industrial land uses (e.qg., fertilizer application and leaky underground
storage tanks).

The Forebay refers to the area of intake or recharge where the major basin aquifers are
replenished by either direct percolation from surface water or downward groundwater flow from
overlying, hydraulically-connected aquifers. The area is characterized by a stratigraphic
sequence of relatively coarse-grained deposits of sands and gravels with occasional lenses of
clay and silt. These clay and silt lenses do not generally impede groundwater flow from one
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aquifer to another. In fact, it is the lack of continuous aquitards which make aquifer delineation
and correlation in the Forebay extremely difficult. Aquifers within the Forebay typically exhibit
unconfined to semiconfined conditions. The Forebay area encompasses most of the cities of
Anaheim, Fullerton, and Villa Park and portions of the cities of Orange and Yorba Linda.

The Pressure Area is generally defined as the area of the basin where large quantities of
surface water and near-surface groundwater are impeded from percolating into the major
producible aquifers by clay and silt layers at shallow depths (upper 50 feet). This area is
characterized by semi-perched groundwater at depths of less than 50 feet, with substantially
clayey or silty sediments in the shallow subsurface. Piezometric head differentials of 50 to 100
feet are common between the shallow-most aquifers and underlying production aquifers in the
Pressure Area. The main production aquifers in the Pressure Area, generally at depths
between 300 and 1,500 feet, behave as confined or “pressure” aquifers, with seasonal
piezometric level fluctuations of several tens of feet between pumping and non-pumping
conditions. Most of the central and coastal portions of the basin fall within the Pressure Area.
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Figure 2-3: Basin 8-1 Forebay and Pressure Areas and Mesas
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2.5 COASTAL AREAS

Four relatively flat elevated areas, known as mesas, occur along the coastal boundary of the
basin. These mesas, shown in Figure 2-3, were formed by ground surface uplift along the
Newport Inglewood Fault Zone. Concurrent with the coastal uplift, alternating courses of the
ancient Santa Ana River carved notches through the uplifted area and left behind sand- and
gravel-filled deposits beneath the lowland areas between the mesas, known as gaps (Poland et
al., 1956).

2.6 TOTAL BASIN VOLUME

A vast amount of fresh water is stored within the basin, although only a fraction of this water can
be removed practically using pumping wells and without causing physical damage such as
seawater intrusion or the potential for land subsidence. Nonetheless, it is important to note the
total volume of groundwater that is within the active flow system, i.e., within the influence of
pumping and recharge operations.

OCWD used its geographic information system and the aquifer system boundaries to calculate
the total volume of each of the three major aquifer systems as well as the intervening aquitards.
The total volume was calculated by multiplying the area and thickness of each hydrogeologic
unit. Because groundwater fills the pore spaces that represent typically between 20 and 30
percent of the total volume, the total volume was multiplied by this porosity percentage to arrive
at a total groundwater volume. Assuming the basin is completely full, based on District
estimates, the total amount of fresh groundwater stored in the basin is approximately 66 million
acre-feet, as shown in Table 2-1.

For comparison, DWR (1967) estimated that about 38 million acre-feet of fresh water is stored
in the groundwater basin when full. DWR used a factor known as the specific yield to calculate
this volume. The specific yield (typically between 10 and 20 percent) is the amount of water that
can be drained by gravity from a certain volume of aquifer and reflects the soil’s ability to retain
and hold a significant volume of water due to capillary effects. Thus, DWR'’s drainable
groundwater volume can be considered consistent with OCWD'’s estimate of total groundwater
volume in the basin.

2.7 BASIN CROSS SECTIONS

Figure 2-1 shows a schematic basin cross-section prepared by OCWD that shows a
representation of the aquifer zones, bottom of basin, and general configuration of aquifers and
aquitards. OCWD has developed a series of cross-sections depicting major stratigraphic and
structural features in the basin. The twenty-six cross-section profile lines are shown in Figure 2-
4. Three representative cross-sections are shown in Figures 2-5 to 2-7.
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Table 2-1: Estimated Basin Groundwater Storage by Hydrogeologic Unit
(Volumes in Acre-feet)

HYDROGEOLOGIC UNIT PRESSURE AREA FOREBAY TOTAL
Shallow Aquifer System 3,800,000 1,200,000 5,000,000
Aquitard 900,000 200,000 1,100,000
Principal Aquifer System 24,300,000 8,600,000 32,900,000
Aquitard 1,600,000 300,000 1,900,000
Deep Aquifer System 18,800,000 6,300,000 25,100,000

TOTAL 49,400,000 16,600,000 66,000,000

Notes: (1) Volumes calculated using the 3-layer basin model surfaces with Arcinfo Workstation GRID. (2) A
porosity of 0.25 was assumed for aquifer systems. (3) A porosity of 0.30 was assumed for aquitards.
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Figure 2-4: Groundwater Basin Cross-Sections
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Figure 2-6: Cross Section 1050



Figure 2-7: Cross Section 2015
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2.8 BASIN CHARACTERISTICS

Physiographic characteristics of Basin 8-1 are shown in Figures 2-8 to 2-11. These figures
show the USGS topographic information, surface soil characteristics, recharge areas and
surface water bodies that are significant to the management of the basin, and surficial geology.
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Figure 2-8: United States Geological Survey Topographic Map
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Figure 2-9: Surficial Soil Characteristics
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SECTION 3 BENEFICIAL USES AND BASIN WATER

QUALITY

3.1 BASIN PLAN

The State Water Resources Control Board (State Board) and nine Regional Water Quality
Control Boards have responsibility to protect the quality of California’s waters. Basin 8-1 is
under the jurisdiction of the Santa Ana Regional Board (Regional Water Board). The Regional
Water Board first adopted, in 1975, the Water Quality Control Plan (Basin Plan) for the Santa
Ana Region. The Santa Ana Region, shown in Figure 3-1, includes the area drained by the
Santa Ana River and a portion of the Coyote Creek Watershed drained by the San Gabriel
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Figure 3-1: Regional Water Quality Control Board, Santa Ana Region
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The Santa Ana River begins in the San Bernardino Mountains, flows through parts of Riverside
and San Bernardino Counties and discharges to the Pacific Ocean in Orange County. Since the
initial adoption of the Basin Plan, it has been periodically updated. The Basin Plan is the basis
for the Regional Water Board'’s regulatory programs and salt and nutrient management
programs. It establishes beneficial uses and water quality standards for surface water and
groundwater in the region and a wasteload allocation for discharges to the Santa Ana River and
its tributaries for total dissolved solids and nitrate.

3.2 BENEFICIAL USE DESIGNATIONS

Groundwater Management Zones established by the Regional Board in Basin 8-1 are shown in
Figure 3-2. Beneficial uses designated for Groundwater Management Zones within Basin 8-1
are shown in Table 3-1.

Figures 3-3 and 3-4 show the surface water body designations for water bodies within the Santa
Ana Region. Beneficial Uses designated for surface water bodies that may influence the quality

of groundwater in Basin 8-1 are shown in Table 3-4.
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Figure 3-2: Basin 8-1 Groundwater Management Zones
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Table 3-1: Beneficial Use Designations for Groundwater Management Zones

Existing or Potential Beneficial Use

roundwater o _
Ma(r?a(;?amdent §one Mug(;:zzlﬁind Agricultural Ir'Sdel;\S/;‘(r:'jl Ir;?gsérsjzl
Supply Supply Supply Supply

La Habra X X
Santiago X X
Orange X X X X
Irvine X X X X

Source: Santa Ana Basin Plan X= existing or potential Beneficial Use
. Santa Ana River

~=Reach 1

Reach 2
==~ Reach 3
~Reach 4
~ Reach 5
—— Reach 6
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[_] santaAna watershed
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Figure 3-3: Santa Ana River Reaches
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Table 3-2: Beneficial Use Designations for Surface Water Bodies

Existing or Potential Beneficial Use*
Surface Water Body

MUN AGR GWR REC1 REC2 WARM WILD RARE

Santa Ana River, Reach
2- 17" Street in Santa X X X X X X X
Ana to Prado Dam

Santiago Creek, Reach 1- X X X X X X
below Irvine Lake

Coyote Creek (within
Santa Ana Regional X X X X X
Boundary)

*MUN- municipal and domestic supply; AGR-agricultural supply; GWR-groundwater recharge; REC 1-water contact recreation; REC 2-non-contact
water recreation; WARM-warm freshwater habitat; WILD-wildlife habitat; RARE-rare, threatened, or endangered species
Source: Santa Ana Basin Plan X= Existing or Potential Beneficial Use
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3.3 WATER QUALITY OBJECTIVES

3.3.1 Regulation of Groundwater Quality

The 1975 Basin Plan established groundwater subbasin boundaries in the Santa Ana Region for
the purpose of designating water quality objectives for specified geographic areas. These
subbasin boundaries were revised with the creation of Management Zones by amendments to
the Basin Plan in 2004. The new Management Zones were defined on the basis of separation
by impervious rock formations or other groundwater barriers, distinct flow systems defined by
consistent hydraulic gradients that prevent widespread intermixing, and distinct differences in
water quality.

Along with the creation of Management Zones, the Regional Water Board adopted water quality
objectives for total dissolved solids (TDS) and nitrate-nitrogen for a majority of the management
zones. The water quality objectives were based on historical concentrations of TDS and nitrate-
nitrogen from 1954 to 1973. In Basin 8-1, the Regional Board established four management
zones: La Habra, Santiago, Orange County, and Irvine (see Figure 3-2). For La Habra and
Santiago Management Zones, the Regional Water Board did not established numeric
objectives. For these two management zones, water quality is regulated by narrative objectives
in the Basin Plan. For Orange County and Irvine Management Zones, numeric water quality
objectives were adopted for TDS and nitrate-nitrogen (as N), as shown in Table 3-3.

Table 3-3: Groundwater Water Quality Objectives
WATER QUALITY OBJECTIVE

MANAGEMENT ZONE
Total Dissolved Solids (TDS) Nitrate-nitrogen (as N)
La Habra*
Santiago*
Orange County 580 mg/L 3.4 mg/L
Irvine 910 mg/L 5.9 mg/L

* Numeric objectives not established; narrative objectives apply
Source: Regional Board, 2008

3.3.2 Regulation of Surface Water Quality

Water quality objectives for the Santa Ana River are a significant part of the Basin Plan, in part
because the river water is a major source of groundwater recharge for Basin 8-1.

The Regional Water Board divides the Santa Ana River into five reaches (see Figure 3-3). The
dividing line between Reaches 2 and 3 of the river, and between the upper and lower Santa Ana
Basins, is Prado Dam, a flood control facility built and operated by the U.S. Army Corps of
Engineers. The dam includes a subsurface groundwater barrier, and as a result all ground and
surface waters from the upper basin are forced to pass through the dam (or over the spillway).
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The quality of the Santa Ana River is a function of the quantity and quality of the base flows and
storm flows. The base flow is primarily comprised of wastewater discharges. OCWD captures
and recharges nearly all of the base flow and a portion of the storm flow in the river that is
released through Prado Dam.

OCWD also recharges surface water within the Santiago Creek bed and in recharge basins
located adjacent to the creek. Santiago Creek is the primary drainage for the northwest portion
of the Santa Ana Mountains and ultimately drains into the Santa Ana River. Water from
Santiago Creek is impounded by Santiago Dam, creating Irvine Lake, which is owned by the
Irvine Ranch Water District and Serrano Water District. Downstream of Santiago Dam is Villa
Park Dam, which is a flood-control facility owned and operated by the Orange County Flood
Control District. OCWD owns and operates recharge basins downstream of Villa Park Dam.

The water quality objectives established in the Basin Plan for Santa Ana River, Reach 2 and
Santiago Creek, Reach 1, are shown in Table 3-4. The Regional Board has not established
numeric objectives for the portion of Coyote Creek within the Santa Ana Basin boundary.

Table 3-4: Surface Water Quality Objectives
WATER QUALITY OBJECTIVES

SURFACE WATER BODY

Total Dissolved Solids (mg/L)

Santa Ana River, Reach 2 650 (5-year moving average)
Santiago Creek, Reach 1- below Irvine Lake 600
Coyote Creek (within Santa Ana Regional Boundary) *

*Numeric objectives not established; narrative objectives apply

3.4 GENERAL WATER QUALITY OF THE PRINCIPAL AQUIFER

TDS concentrations in the Principal Aquifer in the OCWD Management Zone of Basin 8-1
generally range from 300 to 400 mg/L in the Pressure Area and from 500 to 700 mg/L in the
Forebay Area. In the Irvine Management Zone, TDS concentrations range from approximately
400 mg/L west of Culver Drive to 1,000 mg/L in the area northeast of Interstate 5.

Nitrate (as N) concentrations in the OCWD Management Zone of Basin 8-1 generally range
from less than 1 to 4 mg/L in the Pressure Area and from 4 to 7 mg/L in the Forebay Area. In
the Irvine Management Zone, nitrate (as N) concentrations are generally less than 1 mg/L in the
area west of Culver Drive and increase to 10 to 25 mg/L in the area northeast of Interstate 5.

The Regional Water Board requires that the ambient quality of groundwater in each of the
Management Zones be recomputed every three years for TDS and nitrate. The most recent re-
computation was completed in 2014 for the period ending in 2012. Ambient water quality
concentrations for the Basin 8-1 Management Zones are shown in Table 3-5

Table 3-5: Ambient Water Quality
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AMBIENT WATER QUALITY

MANAGEMENT ZONE
Total Dissolved Solids (TDS) Nitrate-nitrogen (as N)
Orange County 610 mg/L 2.9 mg/L
Irvine 940 mg/L 6.7 mg/L
La Habra 963 mg/L 2 mg/L

Source: Wildermuth Environmental, Inc. 2014; City of La Habra
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SECTION 1. EXECUTIVE SUMMARY

The La Habra-Brea Management area covers the northern corner of the Department of Water
Resources (DWR) Basin 8-1, Coastal Plain of Orange County Groundwater Basin. The City of
La Habra is established as the GSA under SGMA for the La Habra-Brea Management Area.
This management area is part of Basin 8-1, but is hydrogeologically distinct from the OCWD
Management Area and is not under the jurisdiction of OCWD. The City of La Habra adopted a
resolution to establish the La Habra Groundwater Basin as a separate basin from Basin 8-1.
OCWD adopted a resolution to support the City’s request to DWR for an internal jurisdictional
boundary modification in the OC Basin that follows the city limits of La Habra and Brea and is
outside of the Orange County Water District’s jurisdictional boundary. .

The La Habra-Brea Management Area is included with this Basin 8-1 Alternative to facilitate
collaboration among groundwater agencies within Basin 8-1 as required by SGMA. The City of
La Habra and portions of the City of Brea comprise the La Habra-Brea Management Area. This
management area overlies the extents of the proposed La Habra Groundwater Basin,
referenced herein. Figure 1-1 shows the extent of the La Habra Groundwater Basin and the
cities (La Habra and Brea) with jurisdiction in the La Habra-Brea Management Area.

Figure 1-1: La Habra Groundwater Basin
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The geologic structure of the La Habra Groundwater Basin is dominated by the La Habra
Syncline, a northwest trending, U-shaped down-fold. The syncline is deepest in the Brea area
and becomes increasingly shallower towards the City of Whittier and is bounded by the Whittier
Fault within the Puente Hills to the north and the Coyote Hills to the south (Montgomery, 1977).
The La Habra Syncline produces the La Habra Valley, a naturally-occurring valley, where
significant amounts of groundwater have accumulated over the past 150,000 years (Malcolm
Pirnie, 2011a).

Groundwater within the La Habra Groundwater Basin generally flows from the Puente Hills in a
south or southwesterly direction. A groundwater level hydrograph for a well completed in the
Alluvium shows water levels declining to their lowest level in the 1950s, and recovering during
the 1970s. More recent data from a nearby well shows a leveling off of water levels through the
1990s. Wells completed in the San Pedro Formation show rising groundwater levels. The
lowest groundwater levels in this aquifer were observed during the 1930s and 1940s, with water
levels recovering about 60 feet through 1972. More recent data show an overall rising trend of
50 to 60 feet in groundwater levels from 1970 through 2007 and a slight decline during the last
three years of data.

The City of La Habra pumps local groundwater from the La Habra Groundwater Basin from
three production wells: the Idaho Street Well, the La Bonita Well, and the Portola Well. The City
of Brea owns and operates one non-potable groundwater well used for irrigation at Brea Creek
Golf Course.

The La Habra Groundwater Basin is currently monitored for groundwater elevations and for
groundwater quality through productions wells and historical data from monitoring wells within
the La Habra Groundwater Basin and surrounding area.

Groundwater resources protection is considered a critical component for safeguarding the long-
term sustainability of the La Habra Groundwater Basin. Groundwater resources protection
includes water resources planning as well as groundwater protection programs including well
construction, abandonment, and destruction policies, wellhead protection, and the control of the
migration and remediation of contaminated, poor quality, or saline water.

As the City of La Habra currently depends on local groundwater to meet approximately 40
percent of its water consumption, preserving the sustainability of the La Habra Groundwater
Basin is essential for the well-being of the City. Currently (and historically), the City of La Habra
manages (and has managed) the La Habra Groundwater Basin through management plans and
programs for groundwater levels, basin storage, and water quality. By January 2020, the City
will manage the La Habra Groundwater Basin through a Groundwater Sustainability Plan
(“GSP”) under SGMA, which will describe the City’s monitoring program and ensure that no
undesirable results occur in the future.
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SECTION 2. AGENCY INFORMATION

2.1 HISTORY OF AGENCIES IN LA HABRA GROUNDWATER
BASIN

Two cities overly the La Habra Groundwater Basin within Basin 8-1: the City of La Habra and
the City of Brea, which are the only groundwater producers in the La Habra Groundwater Basin.
See Figure 2-1.

The City of La Habra is located in the northwestern corner of Orange County. The City of La
Habra serves a population of approximately 63,000 throughout its 7.3 square-mile service area.
Los Angeles County borders the City of La Habra on the north and west, the City of Brea on the
east, and the City of Fullerton on the south and southeast.

The City of Brea is located in the northwestern corner of Orange County. The City of Brea
serves a population of approximately 40,377 throughout its 10.7 square-mile service area. Los
Angeles County borders the City of La Habra on the north and west, the City of Brea on the
east, and the City of Fullerton on the south and southeast.

Historically, the Cities of La Habra and Brea have managed the groundwater resources in the
La Habra Groundwater Basin.

Figure 2-1: Cities of La Habra and Brea within Basin 8-1
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2.2 GOVERNANCE AND MANAGEMENT STRUCTURE

Pursuant to California Water Code 10723 of the Sustainable Groundwater Management Act
(SGMA), the City of La Habra, under a memorandum of agreement with the City of Brea, has
been established as the Groundwater Sustainability Agency (GSA) for the La Habra
Groundwater Basin. On December 21, 2015, the La Habra City Council adopted Resolution No.
5714 to establish La Habra as a GSA and formally notified the Department of Water Resources
on May 11, 2016. The Department of Water Resources has listed the La Habra GSA as an
“exclusive” GSA within the areas of the Basin identified in La Habra’s GSA notification, meaning
the 90 day notice period has expired and La Habra is the exclusive GSA for that portion of the
basin, i.e. the La Habra-Brea Management Area.

2.3 LEGAL AUTHORITY

Apart from SGMA, the Cities of La Habra and Brea have the legal authority to make and enforce
ordinances and regulations not in conflict with general laws within their jurisdictions, pursuant to
California Constitution Article XI Section 7; and to establish ordinances not in conflict with the
Constitution and State and Federal laws, pursuant to Government Code Title 4 Division 3 Part 2
Chapter 3 Section 37100. Pursuant to both Article XI, Section 7 and Article X, Section 2, the
City of La Habra adopted Ordinance No. 1767 to prohibit extraction and exportation of
groundwater underlying the City for use outside of the City.

As local government, the Cities can establish, purchase, and operate public works, including
water services, pursuant to California Constitution Article Xl Section 9. Likewise, Government
Code Title 4 Division 3 Part 2 Chapter 10 Article 5 Section 38730 grants cities legal authority to
acquire water, water rights, and all suitable water infrastructure to supply water to the City and
its inhabitants.

As discussed in Section 2.2, the City of La Habra has been established as the GSA for the
portions of the Cities of La Habra and Brea within a portion of Basin 8-1 that is outside of
OCWD'’s jurisdiction, i.e. the La Habra-Brea Management Area.

Therefore, the Cities of La Habra and Brea have the authority independently, as Cities, and
through the memorandum of agreement and establishment of the GSA, to manage the
groundwater resources in the La Habra-Brea Management Area.

2.4 BUDGET

The costs for managing groundwater within the La Habra-Brea Management Area are for data
collection and reporting. The budget for costs required to comply with this plan have not been

estimated due to the minimal nature of the effort to collect and report groundwater production,
level and water quality data.

The following funding sources are available to the La Habra GSA to finance groundwater
projects. These sources are briefly described below.
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o Grants and Loans from State and Federal Agencies: La Habra GSA has the option to
pursue funding opportunities from DWR and other governmental agencies.

e Local Groundwater Assistance Program: Under AB 303 (the Local Groundwater
Assistance Program), grants are awarded to public agencies with up to $250,000 to
conduct groundwater studies or carry out groundwater monitoring and management
programs.

e Capital Improvement Fees: La Habra GSA has the authority to collect repayment
charges from beneficial parties of capital improvement projects such as a groundwater
recharge or banking project.

e Water User Fees and Assessments: La Habra GSA has the authority to fund
groundwater projects through water use fees and assessments collected regularly from
City residents and businesses.
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SECTION 3. MANAGEMENT AREA DESCRIPTION

3.1 LA HABRA GROUNDWATER BASIN SERVICE AREA

The La Habra-Brea Management Area refers to the northwestern portion of Basin 8-1, as
defined by DWR Bulletin 118, overlying the La Habra Groundwater Basin. This management
area is outside of the jurisdiction of OCWD. As discussed in Section 2.2, the City of La Habra
adopted a resolution establishing it as a GSA, under a memorandum of agreement with the City
of Brea, for management of the La Habra Groundwater Basin underlying the two cities. The City
adopted a second resolution to establish the La Habra Basin as a separate basin from Basin 8-
1. OCWD adopted a resolution to support the City’s establishment of the La Habra Basin.

3.1.1 Jurisdictional Boundaries

The historical La Habra Groundwater Basin as described in DWR Bulletin 45 (1934) and Bulletin
53 (1947) is located in both Los Angeles (western basin) and Orange Counties (eastern basin)
(see Figure 3-1). The majority of the historical La Habra Basin located in Los Angeles County is
within Basin 4-11, the Coastal Plain of Los Angeles, as depicted in DWR Bulletin 118 (2003
update); the entirety of the La Habra Basin located in Los Angeles County is within the area
subject to the terms of the Central Basin Adjudication. The majority of the historical La Habra
Basin located in Orange County is within Basin 8-1, the Coastal Plain of Orange County as
depicted in DWR Bulletin 118. Only a small portion of the historical La Habra Basin in Orange
County is within the boundaries of the Orange County Water District.

The Cities of La Habra and Brea overlie a portion of the La Habra Groundwater Basin that is not
within the area subject to the terms of the Central Basin Adjudication, nor within the boundaries
of the Orange County Water District. The La Habra Groundwater Basin referred to herein,
includes all of the City of La Habra and the portion of the City of Brea within Basin 8-1 but not
within the jurisdiction of Orange County Water District, overlying the historical La Habra
Groundwater Basin (see Figure 3-2).
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Figure 3-1: Historical La Habra Groundwater Basin (DWR, 1934. DWR, 1937)

Figure 3-2 La Habra Groundwater Basin

2017 BASIN 8-1 ALTERNATIVE Management Area Description 3-2



La Habra-Brea Management Area

3.1.2 Existing Land Use Designations

The major land use within the City of La Habra is low-density residential with pockets of
medium-density residential areas. Portions of La Habra consist of commercial and light
industrial land uses. Likewise, land use within the City of Brea is primarily residential with
sections of commercial and industrial facilities.

3.2 GROUNDWATER CONDITIONS

The geologic structure of the La Habra Groundwater Basin is dominated by the La Habra
Syncline, a northwest trending, U-shaped down-fold. The syncline is deepest in the Brea area
and becomes increasingly shallower the west and is bounded by the Whittier Fault within the
Puente Hills to the north and the Coyote Hills to the south (Montgomery, 1977). The La Habra
Syncline produces the La Habra Valley, a naturally-occurring valley, where significant amounts
of groundwater have accumulated over the past 150,000 years (Malcolm Pirnie, 2011a).

3.2.1 Groundwater Elevation

Groundwater within the La Habra Groundwater Basin generally flows from the Puente Hills in a
south or southwesterly direction. Subsurface flow out of the basin occurs near Coyote and La
Mirada Creeks into the Coastal Plain of Los Angeles and at the gap between the East and West
Coyote Hills into the Coastal Plain of Orange County (Stetson, 2014).

A groundwater level hydrograph for a well completed in the Alluvium shows water levels
declining to their lowest level in the 1950s, and recovering during the 1970s. More recent data
from a nearby well shows a leveling off of water levels through the 1990s. Two other wells
completed in the alluvium also show relatively flat water levels from the 1970s through the
1990s (Stetson, 2014).

Wells completed in the San Pedro Formation show rising groundwater levels. The lowest
groundwater levels in this aquifer were observed during the 1930s and 1940s, with water levels
recovering about 60 feet through 1972. This corresponds to DWR Bulletin No. 53 (1947) stating
that the La Habra Groundwater Basin was in overdraft. More recent data show an overall rising
trend of 50 to 60 feet in groundwater levels from 1970 through 2007 and a slight decline during
the last three years of data. There were no water levels available for the La Habra Formation.
See Section 3.2.3 for more information.

3.2.2 Regional Pumping Patterns

The transmissivity of a groundwater basin is the rate at which groundwater flows horizontally
through the aquifer. Based on Montgomery (1977), the following are the estimated
transmissivities in gallons per day per foot (gpd/ft) for each of the water-bearing zones of the La
Habra Groundwater Basin.

e Alluvium: 200 gpd/ft to 10,000 gpd/ft
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e La Habra Formation: 25,000 gpd/ft
e San Pedro Formation: 60,000 gpd/ft

Historically, all three water-bearing zones of the La Habra Groundwater Basin were developed
for domestic and irrigation purposes, with most wells drilled between 1916 and 1940. The City
of La Habra originally drilled three production wells in the deeper aquifers. Groundwater
production in these wells ceased in 1968 (Montgomery, 1977). Based on Montgomery (1979),
the Alluvium and La Habra Formations are not considered to have groundwater development
potential for the following reasons: the Alluvium is limited in thickness and extent, has low
permeability characteristics, and is of poor water quality while the La Habra Formation’s
permeable sand and gravel zones are thin and discontinuous. Groundwater production in the
San Pedro Formation continues to this day. Based on Montgomery (1977), the following are
expected well yields for each of the water-bearing zones of the La Habra Groundwater Basin.

e Alluvium: 200 gpm
e La Habra Formation: 100 gpm to 400 gpm
e San Pedro Formation: 300 gpm to 800 gpm

The City of La Habra pumps local groundwater from the La Habra Groundwater Basin from
three production wells: the Idaho Street Well, the La Bonita Well, and the Portola Well. The
Idaho Street Well has a capacity of 2,000 gpm but is regulated at 1,500 gpm. Water pumped
from the Idaho Street Well requires treatment before entering into the distribution system. This
treatment consists of chlorination, air-stripping to remove ammonia and hydrogen sulfide, and
the addition of sodium hexametaphosphate to sequester iron and manganese (Malcolm Pirnie,
2011a). The capacity of La Bonita Well and Portola Well is 850 gpm and 1,200 gpm,
respectively.

The City of Brea owns and operates one non-potable groundwater well used for irrigation at
Brea Creek Golf Course (Brea, Water Master Plan Update, November 2009). The maximum
capacity of this well is 450 gpm.

Table 3-1: Groundwater Production in La Habra Groundwater Basin (afy)

City 2011 2012 AONI] 2014 PAONRS)

City of La Habra 1,849 1,865 3,073 4,094 3,630
City of Brea 76 86 82 121 50

TOTAL 1,925 1,951 3,155 4,215 3,680

Source: 2015 Urban Water Management Plans (Arcadis, 2016).
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Table 3-2: La Habra Groundwater Basin Wells

Well Owner Well Name Well Use Well Depth (ft) Well Capacity (gpm)

City of La Habra | Idaho Street Potable 970 2,000
City of La Habra La Bonita Potable 890 850
City of La Habra Portola Potable 1,010 1,200
City of Brea Irrigation Irrigation -- 450
Well

3.2.3 Long-Term Groundwater Elevation Hydrograph

Groundwater level data were compiled from DWR’s Water Data Library for eight wells with
sufficient data to analyze trends within the La Habra Groundwater Basin. The DWR
groundwater data were available for 1970 through 2010. Montgomery’s hydrographs from 1922
through 1975 are also included to capture earlier groundwater trends when there was more
agricultural groundwater pumping for crop irrigation. Five of the ten monitoring wells had
accompanying well logs to determine which aquifer was represented by the data. Figure 3-3
shows the location of these wells and the inferred direction of groundwater flow based on the
groundwater level data (Stetson, 2014).
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Figure 3-3: Groundwater Elevation Monitoring Wells
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The groundwater level hydrograph for a well completed in the alluvial aquifer (Figure 3-4;
T3/R10-10N1) shows water levels declining to their lowest level in the 1950s, and recovering
during the 1970s. More recent data from a nearby well (Figure 3-5; T3/R10-10N2) shows a
leveling off of water levels through the 1990s. Two other wells completed in the alluvium
(T3/R10-2N2 and -9M2) also show relatively flat water levels from the 1970s through the 1990s,
(Stetson, 2014).

Wells completed in the San Pedro aquifer show rising groundwater levels. The lowest
groundwater levels in this aquifer were observed during the 1930s and 1940s, with water levels
recovering about 60 feet through 1972 at well T3/R10-14G1. This corresponds to DWR Bulletin
No. 53 (1947) stating that the La Habra Groundwater Basin was in overdraft. More recent data
from well T3/R10-18C1 show an overall rising trend of 50 to 60 feet in groundwater levels from
1970 through 2007 and a slight decline during the last three years of data. There were no water
levels available for the La Habra aquifer (Stetson, 2014).

Recent data showing the depth to groundwater are presented in Figure 3-6. Wells T3/R10-9G1
and -8B2 show a similar pattern of rising groundwater levels through 2007 as seen at well
T3/R10-18C1 completed in the San Pedro aquifer. The alluvial aquifer well data present a
relatively flat groundwater level from 10 to 40 feet below land surface. The depth to
groundwater graph shows groundwater levels in the San Pedro Aquifer recovering to levels
observed in the alluvial aquifer (Stetson, 2014).

Figure 3-4: Early Well Hydrograph (1922-1975)

Source: Montgomery, 1977.
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Figure 3-5: Groundwater Level Hydrographs

Source: Stetson, 2014.

Figure 3-6: Depth to Groundwater

Source: Stetson, 2014.
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3.2.4 Groundwater Storage Data

According to the DWR Bulletin 45 (1934), the storage capacity of the historical La Habra
Groundwater Basin is approximately 153,000 acre-feet. Approximately 57 percent of the
historical La Habra Groundwater Basin is in the eastern portion of the basin which is now
designated within Basin 8-1. The Cities of La Habra and Brea overlie approximately 60 percent
of the eastern portion of the historical La Habra Groundwater Basin (Stetson, 2014).
Accordingly, the storage capacity of the current La Habra Groundwater Basin is approximately
55,000 acre-feet.

3.2.5 Groundwater Quality Conditions

Previous investigations of water quality within the La Habra Basin determined that the quality is
extremely variable. It was shown that shallow regions within the central portion of the basin as
well as areas recharged by surface water along the basin boundary are of a bicarbonate and
chloride character. Sulfate concentration increased with depth in the La Habra and San Pedro
water-bearing zones. The historical data also shows that total dissolved solids (TDS)
concentrations have remained relatively stable (Montgomery, 1977). The current TDS
concentration in La Habra wells is approximately 960 mg/L. Overall, groundwater from the San
Pedro Aquifer is considered to be of fair to good quality (Montgomery, 1979).

Water from the La Bonita and Portola Wells is chlorinated and then blended with water
purchased from the California Domestic Water Company in a 250,000-gallon forebay to reduce
the concentration of minerals prior to entering the City of La Habra'’s distribution system (La
Habra, 2014).

The City of Brea’s non-potable well is strictly used for irrigation purposes as the groundwater
beneath the city has poor water quality and would require extensive treatment and blending with
higher quality water to meet public health standards (Malcolm Pirnie, 2011).

Table 3-3: Historical Constituent Concentrations (1927-1977)

Minimum ‘ Maximum

Constituent Average

Specific Conductance 255 2,235 1,324

Total Dissolved Solids 269 1,696 943

Sulfate 0 672 174
Chloride 18 460 161

Nitrate 0 185 44

Fluoride 0 1.6 0.44

Total Hardness 75 931 489

Source: Montgomery, 1977.

2017 BASIN 8-1 ALTERNATIVE

Management Area Description 3-8




La Habra-Brea Management Area

3.2.6 Land Subsidence

Based on Orange County Water District’'s 2015 Update to its Groundwater Management Plan,
there is no evidence that the observed minimal land surface changes in portions of Orange
County has caused, or are likely to cause, any structural damage within the area (OCWD,
2015). As long as groundwater elevations and storage within the basin are maintained within
their historical operating ranges, the potential for problematic land subsidence is reduced.

Additionally, the United States Geological Survey (USGS) does not show the La Habra
Groundwater Basin as an area where there have been historical or current subsidence recorded
due to either groundwater pumping, loss of peat, or oil extraction (USGS, 2016).

3.2.7 Groundwater and Surface Water Interactions and Groundwater
Dependent Ecosystems

The La Habra Groundwater Basin lies entirely within the Coyote Creek Watershed (see Figure
3-7). The Coyote Creek Watershed drains approximately 165 square miles of densely
populated areas of residential, commercial, and industrial areas as well as areas of open space
(Atkins, 2012). Coyote Creek is a tributary to the San Gabriel River. Major Creeks within the
watershed are: Coyote Creek, Brea Creek, Fullerton Creek, Carbon Creek, Moody Creek, and
Los Alamitos Channel.

Coyote Creek, Brea Creek, and La Mirada Creek (a non-major creek) all flow into and drain out
of the La Habra Valley. The total drainage area of these three creeks within the valley is
approximately 12,950 acres (Stetson, 2013). Coyote Creek and La Mirada Creek are surface
waters flowing through the boundaries of the City of La Habra. Montgomery (1977) determined
that about 30% of the runoff available in an average rainfall year percolates to the aquifers
underlying the La Habra Valley.

Within the La Habra Valley, direct percolation of precipitation also occurs. The 40-year average
rainfall (14 inches) results in a water supply from precipitation within the 10,160-acre drainage
area of approximately 11,870 AFY (Stetson, 2013).
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Figure 3-7: Coyote Creek Watershed
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SECTION 4. WATER BUDGET

4.1 BUDGET COMPONENTS

The components of the water budget generally include recharge from precipitation and runoff,
recharge from subsurface inflow, subsurface outflow, and groundwater production.

Groundwater production in the La Habra Groundwater Basin has ranged from approximately
2,000 AFY to 4,200 AFY in recent years (See Table 3-1). Subsurface flow out of the
groundwater basin occurs near Coyote and La Mirada Creeks into the Coastal Plain of Los
Angeles, and at the gap between the East and West Coyote Hills into the Coastal Plain of
Orange County (Stetson, 2014). The remaining breakdown of the water budget components in
the La Habra Groundwater Basin is not well known; therefore, a formal water budget has not
been established but will be established in accordance with DWR regulations as part of the GSP
development that is anticipated to occur within the La Habra-Brea Management Area before
2020.

As discussed in the section below, based on water level measurements the water budget
appears to be in balance over the past ten years. Changes in groundwater storage are
monitored through the monitoring of groundwater elevations and have shown rising trends since
the 1970s.

4.2 ESTIMATE OF SUSTAINABLE YIELD

In 1977, Montgomery Engineers completed a groundwater study for the City of La Habra and
estimated the “probable long-term groundwater basin yield” of the La Habra Groundwater Basin.
Stetson conducted a re-evaluation of Montgomery’s 1977 safe yield analysis in 2013. The
average of these two methods results in an approximate safe yield of 4,500 AFY.

The City of La Habra has been producing groundwater since the late 1990s and monitoring non-
pumping and pumping groundwater elevations since 2008. Previous investigations into
groundwater levels and the safe yield have been used to manage the La Habra Groundwater
Basin for over 10 years.

Groundwater production within the La Habra-Brea Management Area will be managed by the
establishment of the safe yield so that the groundwater levels and storage capacity in the La
Habra Groundwater Basin will be maintained.
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SECTION 5. WATER RESOURCE MONITORING
PROGRAMS

5.1 OVERVIEW

The La Habra Groundwater Basin is currently monitored for groundwater elevations and for
groundwater quality through productions wells and monitoring wells within the City of La Habra.
Surface water is currently not monitored in the Cities of La Habra and Brea overlying the La
Habra Groundwater Basin. Recycled water is not used within the La Habra-Brea Management
Area. Imported surface water and groundwater are used within the La Habra-Brea Management
Area for potable supply. These potable water sources are monitored prior to delivery and not
directly monitored by the Cities of La Habra and Brea.

5.2 GROUNDWATER MONITORING PROGRAMS

Groundwater Elevations

Since 2008, the City of La Habra has measured non-pumping and pumping groundwater
elevations at its production wells to review general trends in groundwater elevations in the
Basin.

The City of La Habra will supplement its existing groundwater elevation monitoring program by
including water level measurements reported by DWR for three monitoring wells in the La Habra
Basin. Groundwater elevations are reported by DWR for wells 3/10-9G1, 3/10-8B2, and 3/10-
18C1. By January 2020, the City’s monitoring program will be governed by its GSP under
SGMA.

Groundwater Quality

Currently, the City samples for constituents at its production wells pursuant to Title 22 of the
California Code of Regulations (Title 22). Under Title 22, the City monitors and reports
groundwater quality for constituents that are regulated by the State Water Resources Control
Board Division of Drinking Water pertaining to maximum contaminant levels (MCLs). The City
of La Habra also monitors areas of contamination, as described in its Drinking Water Source
Assessments provided to the Division of Drinking Water for its production wells. The City of La
Habra plans to continue to review and comment on documents regarding these areas within the
City limits as well as be aware of any areas outside of its jurisdiction that may affect the water
guality of the Basin through surface or subsurface flow.

The City of La Habra plans to continue its existing groundwater water quality monitoring
program and will evaluate the need for additional monitoring above its current program in
accordance with DWR GSP regulations.
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5.3 OTHER MONITORING PROGRAMS

Currently the City of La Habra does not perform any surface water quality monitoring; however,
the City of La Habra will investigate any existing programs for the Coyote Creek Watershed
including monitoring programs being developed in response to regulations set forth for the
watershed by the local Regional Water Quality Control Board (Coyote Creek is shown on the
Clean Water Act's 303(d) list of impaired waters). The City of La Habra will consider developing
and implementing its own surface and subsurface inflow quality monitoring programs for the
local watershed in accordance with DWR GSP regulations.

Likewise, the City of La Habra does not monitor land subsidence within the La Habra-Brea
Management Area. However, the City may develop a program to monitor and measure the rate
of land surface subsidence in accordance with DWR GSP regulations.
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SECTION 6. WATER RESOURCE MANAGEMENT
PROGRAMS

Groundwater resources protection is considered a critical component for safeguarding the long-
term sustainability of the La Habra Groundwater Basin. Groundwater resources protection
includes water resources planning and an ordinance to prohibit the extraction and exportation of
groundwater underlying the City for use outside the City as well as groundwater protection
programs including well construction, abandonment, and destruction policies, wellhead
protection, and the control of the migration and remediation of contaminated, poor quality, or
saline water.

6.1 LAND USE ELEMENTS RELATED TO BASIN
MANAGEMENT

The Cities of Brea and La Habra participate in two water resources management planning
documents: the Integrated Regional Water Management Plan, and the Urban Water
Management Plan.

Integrated Regional Water Management Plan

Integrated Regional Water Management (IRWM) is a collaborative approach of implementing
water management solutions on a regional scale in order to address water resources needs.
The Greater Los County Region has been designated as an IRWM region and is comprised of
the following subregions: North Santa Monica Bay, South Bay, Upper Los Angeles River, Upper
San Gabriel and Rio Hondo Rivers, and Lower San Gabriel and Los Angeles Rivers. The
Coyote Creek watershed, which overlies the La Habra Groundwater Basin, is within the Lower
San Gabriel and Los Angeles Rivers IRWM subregion. The La Habra Groundwater Basin
contributes a small portion of the groundwater produced within the subregion.

Urban Water Management Plan

Water Code Sections 10610 through 10656 of the Urban Water Management Planning Act
require every urban water supplier providing water for municipal purposes to more than 3,000
customers or supplying more than 3,000 acre-feet (AF) of water annually to prepare, adopt, and
file an Urban Water Management Plan (UWMP) with the California Department of Water
Resources (DWR). The Cities of Brea and La Habra both are required to file an UWMP every
five years with DWR. The UWMP is a management tool that provides water planning and
identifies water supplies needed to meet existing and future water demands.
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6.2 GROUNDWATER WATER QUALITY PROTECTION AND
MANAGEMENT

Well Construction, Abandonment, and Destruction Policies

The policies that govern well construction, abandonment, and destruction are designed
specifically to protect groundwater quality. The administration of these policies has been
delegated to individual counties by California legislature. As stated in Orange County
Ordinance No. 2607, all well activity within Orange County will comply with the standards set in
DWR Bulletin 74, Chapter 2. These standards are enforced by the Orange County Health Care
Agency. The Cities of La Habra and Brea properly construct and abandon wells pursuant to
Orange County Ordnance No. 2607.

Wellhead Protection Measures

Wellhead protection is a way to prevent drinking water from being contaminated by managing
sources of potential contamination within the vicinity of a production well. Surface contaminants
can enter a well through the outside edge of the well casing or directly through opening in the
well head. These contaminants can travel in two directions: to the groundwater aquifer or to the
distribution system. As defined in the Safe Drinking Water Act Amendments of 1986, a
wellhead protection area is “the surface and subsurface area surrounding a water well or well
field supplying a public water system, through which contaminants are reasonably likely to move
toward and reach such water well or well field.”

The Cities of La Habra and Brea design and construct wells in accordance with the measures
described in DWR Bulletin 74 so that the wellhead is protected from contamination. Important
wellhead protection measures described in Bulletin 74 include: methods for sealing the well
from intrusion from surface contaminants, site grading to assure drainage is away from the
wellhead, and set-back requirements from known pollution sources.

Control of Migration and Remediation of Contaminated Groundwater

Groundwater can become contaminated naturally or through human activity. Based on a 2010
drinking water assessment performed by the City of La Habra, sources of potential groundwater
contamination to the La Habra Basin include: car repair and bodywork shops, gas stations,
machine and metalwork shops, and sewer collection systems (La Habra, 2013).

The City of La Habra has previously taken the position that oil and gas mining operations in or
up gradient of the basin have the potential to release chemicals that could contaminate
groundwater, particularly during fracking activities.

The Cities of La Habra and Brea will monitor the migration of contaminants through its water
quality monitoring program and will also monitor nearby oil and gas mining operations. This will
allow the point and non-point pollution sources to be identified. If contamination becomes a
concern in the future, an approach to address the problem will be developed.
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Control of Saline Water Intrusion

Raised salinity is a significant water quality problem in many parts of the southwestern United
States and southern California, including Orange County. Elevated salinity is of concern as it
can limit the implementation of recycling water projects and potentially require water purveyors
to perform additional treatment on their water supplies.

The level of salinity is sometimes measured based on Total Dissolved Solids (TDS)
concentrations. The TDS concentrations in the La Habra Basin are naturally occurring and it is
not believed that current activities in the basin significantly contribute to the TDS loading in the
basin. The TDS concentrations are not a result of saline water intrusion. The TDS
concentrations in the City of La Habra’s wells are below the secondary Maximum Contaminant
Level (MCL) of 1,000 mg/L. TDS is listed as a secondary constituent as it does not directly
cause harm to consumers but can affect the aesthetic quality of the water, including taste.

6.3 GROUNDWATER EXPORT PROHIBITION

The protection of the health, welfare, and safety of the residents and economy of the City of La
Habra require that the groundwater resources of the City be protected for present and future
municipal, industrial, and domestic beneficial uses within the City. The sustainable yield of the
portion of the La Habra Basin underlying the City is not sufficient to serve beneficial uses in
addition to the beneficial municipal, industrial and domestic uses currently served through the
City municipal water system. The best interest of the present and future inhabitants of the City
is served by the prohibition against the extraction and exportation of groundwater produced from
within the City's jurisdictional boundaries. Accordingly, on December 21, 2015, the City of La
Habra adopted Ordinance No. 1767 to prohibit the extraction and exportation of groundwater
underlying the City for use outside of the City.
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SECTION 7. NOTICE AND COMMUNICATION

7.1 INTRODUCTION

The Cities of La Habra and Brea overlie the La Habra Groundwater Basin and are the only
producers of groundwater within the basin. Potential agencies that may additionally have a
stake in the successful management of the basin include:

e Central Basin Watermaster (DWR): adjudicated Central Basin (Los Angeles)
o OCWD: actively manages Orange County portion
o City of Fullerton: included in OCWD'’s service area

7.2 GROUNDWATER PRODUCERS

As the City of Brea is a direct stakeholder in the Orange County portion of the La Habra Basin
outside of OCWND's service area, Brea was included in the preparation of this plan.

While the Central Basin Watermaster, OCWD, and the City of Fullerton do not have a direct
stake in the Orange County portion of the La Habra Basin outside of OCWD's service area that
is the focus of this Plan, the portions of the historical La Habra Basin underlying these entities
are hydrologically connected to the portion of the basin that is the subject of this Plan. As such
these entities were informed that OCWD was preparing this Plan and the planned management
of the basin was discussed with them.

7.3 PUBLIC PARTICIPATION

The City of La Habra has invited the public to participate in City Council meetings where
management of the La Habra Basin and future actions have been discussed and presented. On
December 21, 2015, La Habra held a public hearing to establish La Habra as a GSA for the La
Habra Basin and to establish the La Habra Basin as a separate basin from Basin 8-1. Notice for
the public hearing was posted in the Orange County Register in accordance with Government
Code Section 6066. The City Council also approved the readings of an ordinance to prohibit the
extraction and exportation of groundwater underlying La Habra for use outside of the city on
December 21, 2015 and January 19, 2016. This ordinance took effect on February 18, 2016.

The La Habra GSA will strive to involve the public in groundwater management decisions
regarding the La Habra-Brea Management Area. In the future, the La Habra GSA plans to
provide copies of the periodic groundwater reports that will be prepared to the public at their
request and publish information on groundwater management accomplishments on the City’s
website. The La Habra GSA will also comply with the public participation requirements under
SGMA.

2017 BASIN 8-1 ALTERNATIVE Notice and Communication 7-1



La Habra-Brea Management Area

7.4 COMMUNICATION PLAN

The La Habra GSA plans to prepare a summary report of the current conditions of the La Habra
Groundwater Basin ideally every two to five years using the results from the monitoring program
(see Section 5.0). These informative reports will be used to plan future groundwater projects,
develop new groundwater policies, and identify any new concerns with the basin.
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SECTION 8. SUSTAINABLE MANAGEMENT
APPROACH

As the City of La Habra currently depends on local groundwater to meet approximately 40
percent of its water consumption and the City of Brea uses groundwater to meet irrigation
needs, preserving the sustainability of the La Habra Groundwater Basin is essential for the well-
being of the two cities. Currently (and historically), the City of La Habra manages (and has
managed) the La Habra Groundwater Basin through management plans and programs for
groundwater levels, basin storage, water quality, groundwater export prohibition, and
groundwater-surface water interactions, discussed below in Sections 9, 10, 11, and 14,
respectively. Seawater intrusion and land subsidence are not occurring in the La Habra-Brea
Management Area and therefore are not actively managed at this time, but will be monitored
under the La Habra GSP. By January 2020, the La Habra GSA will manage the La Habra- Brea
Management Area through its GSP, which will describe the City’s monitoring program and
ensure that no undesirable results occur in the future.

As a key component of sustainable management, the Cities of La Habra and Brea strongly
promote conservation as a means to preserve water supplies. Both cities have sections on their
websites dedicated to water conservation in addition to including conservation guidance in their
annual Consumer Confidence Reports distributed to residents.
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SECTION 9. SUSTAINABLE MANAGEMENT
RELATED TO GROUNDWATER LEVELS

A solid understanding of groundwater elevations, seasonal fluctuations and response to
pumping, existing basin yield, and how groundwater is stored and transmitted through the basin
is critical for sustainably managing the La Habra-Brea Management Area.

9.1 HISTORY OF BASIN CONDITIONS AND MANAGEMENT
ACTIONS

As shown on Figures 3-4, 3-5, and 3-6, groundwater levels in the La Habra-Brea Management
Area have recovered from lows in the 1930 to 1950s and have experienced a general rising
trend and leveling off since the 1970s. Given consistent groundwater production within the
estimated safe yield of the basin, groundwater levels are expected to remain steady in the
future.

9.2 MONITORING OF GROUNDWATER LEVELS

As discussed in Section 5.2, the La Habra GSA has measured non-pumping and pumping
groundwater elevations at its production wells since 2008. In addition, DWR reports water level
measurements for some monitoring wells in the La Habra Groundwater Basin. Groundwater
levels reported by DWR for wells 3/10-9G1, 3/10-8B2, and 3/10-18C1 will be included in the
periodic reviews of the condition of the basin.

In accordance with DWR GSP regulations, the City of La Habra will evaluate the need for
additional monitoring above its current groundwater elevation monitoring program. The need for
standard and multi-level monitoring wells to monitor the three aquifers of the basin will be
investigated. Characterization of the conditions of the basin using the City’s existing
groundwater elevation data from its production wells may not reflect steady state conditions
because the wells pump frequently and groundwater within the well does not have enough time
to fully recover to obtain a static elevation before the well is put into production once more.
Static elevations may be recorded through the use of monitoring wells where no pumping is
performed and the well is constantly in a static condition.

If the City constructs a monitoring or production well in the future, the City will perform aquifer
tests to determine the hydrologic properties of each aquifer.

9.3 DEFINITION OF SIGNIFICANT AND UNREASONABLE
LOWERING OF GROUNDWATER LEVELS

The definition of significant and unreasonable lowering of groundwater levels in the La Habra
Management Area is a lowering of groundwater levels such that a significant loss of well
production capacity or a significant degradation of water quality occurs which would impact the
intended use of the groundwater.
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9.4 DETERMINATION OF MINIMUM THRESHOLDS

There are no minimum thresholds established for groundwater levels in the La Habra
Groundwater Basin because the basin is currently not in overdraft and is managed within the
safe yield of the basin. If chronic or significant lowering of groundwater levels are observed
through groundwater level monitoring, the La Habra GSA will evaluate its operations, re-
evaluate the safe yield and establish minimum thresholds, where appropriate, and in
accordance with SGMA.
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SECTION 10. SUSTAINABLE MANAGEMENT
RELATED TO BASIN STORAGE

10.1 HISTORY

As discussed in Section 9.1, groundwater levels in the La Habra Groundwater Basin have
recovered from lows in the 1930 to 1950s and have experienced a general rising trend and
leveling off since the 1970s. Given steady groundwater production within the estimated safe
yield of the basin, groundwater levels are expected to remain steady in the future.

10.2 MONITORING STORAGE LEVELS

The monitoring of storage levels is indirectly monitored through the groundwater level
monitoring program described in Section 9.2.

10.3 MANAGEMENT PROGRAMS

10.3.1 Establishment of Safe Yield

A “safe yield” is used for ongoing management and future planning of a groundwater basin for
sustained beneficial use. It is generally defined as the volume of groundwater that can be
pumped annually without depleting the aquifer beyond its ability to recover through natural
recharge over a reasonable hydrologic period. In 1977, Montgomery Engineers completed a
groundwater study for the City of La Habra and estimated the “probable long-term groundwater
basin yield” of the La Habra Groundwater Basin. Stetson conducted a re-evaluation of
Montgomery's 1977 safe yield analysis in 2013. The average of these two methods results in an
approximate safe yield of 4,500 AFY.

Based on a review of groundwater elevations performed in January 2014, groundwater
elevations in the San Pedro aquifer of the La Habra Basin appear to have risen about 100 feet
from the 1940s to the present with an overall rising trend of 50 to 60 feet between 1970 and
2007 (Stetson, 2014). Therefore, it appears that the basin is not currently in an overdraft
condition.

The City of La Habra can maintain sustainable groundwater production by maintaining and
coordinating groundwater production within the estimated safe yield of the La Habra
Groundwater Basin.

10.3.2 Review and Evaluation of Groundwater Levels

The condition of the basin can be verified through a periodic review of groundwater elevations
within the basin. The City can utilize and supplement its existing groundwater elevation
monitoring program to review general trends in groundwater elevations in the Basin.
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In accordance with DWR GSP regulations, the City will evaluate the need for additional
monitoring above its current groundwater elevation program. If the City of La Habra chooses to
expand its groundwater monitoring program in the future, the City will prepare basin
management reports on a periodic basis (every two to five years) using the results of the
monitoring program. These informative reports will be used to review whether groundwater
production is within the safe yield of the basin, plan future groundwater projects, develop new
groundwater policies, and identify any new concerns within the La Habra-Brea Management
Area.

10.3.3 Groundwater Recharge of Storage Projects

The City of La Habra currently does not operate any groundwater recharge or storage projects.
In the future, the City may perform a basin replenishment study that identifies potential recharge
areas and measures to protect these areas. Two areas where a groundwater recharge project
could be studied for implementation are shown in Figure 10-1 The San Pedro Formation is
naturally recharged directly through aquifer outcrops (exposed formation sediments) in the Los
Coyote Hills (south of the intersection of Beach Boulevard and Imperial Highway) and in the
Puente Hills (along the foothills north of Whittier Boulevard) [Montgomery, 1977]. The San
Pedro Formation could also be indirectly recharged through the uplifted and exposed San Pedro
beds that lie just below a thin layer of alluvium along the Coyote Creek valley (Montgomery,
1977).
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Figure 10-1: Potential Groundwater Recharge Locations
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As discussed in Section 2.2, the City of La Habra is located in the Coyote Creek Watershed.
The Coyote Creek Watershed is included in the Municipal Separate Storm Sewer System (MS4)
Permit for the Orange County Santa Ana Region. The City is implementing new water quality
control programs to meet the requirements of the MS4 permit for discharges from storm drains.
The programs include Low Impact Development measures to address water quality on
residential and commercial properties, new inspection activities, and potential retention and
recharge of stormwater runoff. Recharge activities associated with MS4 compliance are
anticipated to occur outside of the City of La Habra.

The City of La Habra currently does not operate any conjunctive use projects. The City may
study the feasibility of conjunctive use projects in the future.

10.3.4 Potential Management Programs

No known desktop flow model exists for the La Habra Basin. As such, the La Habra GSA will
consider developing a desktop flow model for the La Habra-Brea Management Area in the
future once a sufficient amount of data are collected (as additional monitoring wells are
constructed and monitored, for example). Groundwater models are used to represent natural
flow conditions of an aquifer and can predict the effects of hydrological changes (such as
pumping and replenishment) on the behavior of the aquifer.

10.4 DEFINITION OF SIGNIFICANT AND UNREASONABLE
REDUCTION IN STORAGE

As with groundwater levels, the definition of significant and unreasonable reduction in
groundwater storage in the La Habra-Brea Management Area is a lowering of groundwater
levels such that a significant loss of well production capacity or a significant degradation of
water quality occurs which would impact the intended use of the groundwater.

10.5 DETERMINATION OF MINIMUM THRESHOLDS

As with groundwater levels, minimum thresholds have not been established for changes in
groundwater storage. If chronic or significant lowering of groundwater levels is observed through
groundwater level monitoring, the La Habra GSA will evaluate its operations, re-evaluate the
safe yield and establish minimum thresholds, where appropriate, and in accordance with SGMA.
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SECTION 11. SUSTAINABLE MANAGEMENT
RELATED TO WATER QUALITY

It is the intent of the La Habra GSA to protect and enhance the groundwater quality in the La
Habra-Brea Management Area. This can be achieved through groundwater quality programs,
understanding the quality of surface waters and subsurface water that naturally recharge the
basin, and implementing measures to protect potential recharge areas.

11.1 HISTORY

Previous investigations of water quality within the La Habra Groundwater Basin determined that
the quality is extremely variable. Overall, groundwater from the San Pedro Aquifer is
considered to be of fair to good quality (Montgomery, 1979).

11.2 SUMMARY OF GROUNDWATER QUALITY ISSUES

As discussed in Section 3.2.5, Water from the La Bonita and Portola Wells is chlorinated and
then blended with water purchased from the California Domestic Water Company in a 250,000-
gallon forebay to reduce the concentration of minerals prior to entering the City of La Habra’s
distribution system (La Habra, 2014).

The City of Brea’s non-potable well is strictly used for irrigation purposes as the groundwater
beneath the city has poor water quality and would require extensive treatment and blending with
higher quality water to meet public health standards (Malcolm Pirnie, 2011).

11.3 MONITORING OF GROUNDWATER QUALITY

The La Habra GSA will continue the City of La Habra’s existing water quality monitoring
program, described in Section 5.2, and supplement the program as required by SGMA. If the La
Habra GSA were to choose to construct monitoring wells for groundwater elevations, these
wells can also be sampled for water quality.

The La Habra Basin is recharged through surface runoff and streamflow recharge as well as
mountain front recharge (Stetson, 2013). Understanding the quality of the surface and
subsurface water that recharges the La Habra Basin is important in protecting and enhancing
the water quality of the groundwater basin as the groundwater within the basin originates from
these waters. Although the City currently does not have a surface water quality monitoring
program for the Coyote Creek Watershed, the La Habra GSA will investigate any existing
programs for the watershed including regulations set forth for the watershed by the local
Regional Water Quality Control Board (Coyote Creek is shown on the Clean Water Act’s 303(d)
list of impaired waters). The La Habra GSA will consider developing and implementing its own
surface and subsurface inflow quality monitoring programs for the local watershed in the future.
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To protect the water quality of the Basin, the La Habra GSA will continue to monitor and review
areas of contamination within the La Habra-Brea Management Area, as described in its Drinking
Water Source Assessments provided to the California Department of Public Health (CDPH) for
its production wells. The La Habra GSA will continue to review and comment on documents
within the La Habra-Brea Management Area as well as be aware of any areas outside of its
jurisdiction that may affect the water quality of the La Habra-Brea Management Area through
surface or subsurface flow.

11.4 DESCRIPTION OF MANAGEMENT PROGRAMS

The management programs intended to protect the water quality of the La Habra-Brea
Management Area include well construction, abandonment, and destruction policies, wellhead
protection measures, control of migration and remediation of contaminated water, and control of
saline water. See Section 6.

11.5 DEFINITION OF SIGNIFICANT AND UNREASONABLE
DEGRADATION OF WATER QUALITY

The definition of significant and unreasonable degradation of water quality is a reduction of
water quality in the La Habra-Brea Management Area such that the groundwater can no longer
be used for the intended purposes even with the implementation of reasonable mitigation
measures. Currently, the City of Brea only uses groundwater produced from the La Habra
Groundwater Basin for irrigation; however, the City of La Habra uses groundwater for its potable
supply, thus requiring a higher level of quality.

11.6 DETERMINATION OF MINIMUM THREHOLDS

Because groundwater from the La Habra Groundwater Basin is used as a potable source, the
minimum thresholds for groundwater quality are exceedances of Maximum Contaminant Levels
(MCLs) or other applicable regulatory limits that are directly attributable to groundwater
management actions in the La Habra-Brea Management Area that prevents the use of
groundwater for its intended purpose.
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SECTION 12. SUSTAINABLE MANAGEMENT
RELATED TO SEAWATER INTRUSION

The La Habra Groundwater Basin is not located near the ocean. Accordingly, there is no need
to manage or consider the potential impact of seawater intrusion in the La Habra-Brea

Management Area.
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SECTION 13. SUSTAINABLE MANAGEMENT
RELATED TO LAND SUBSIDENCE

As discussed in Section 3.2.6, there is no evidence that land subsidence is, or will likely
become, problematic within the La Habra-Brea Management Area. However, the City of La
Habra may develop a program to monitor and measure the rate of land surface subsidence
within the La Habra-Brea Management Area in accordance with DWR GSP regulations. The
need for land surface subsidence monitoring will be considered on an annual basis.
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SECTION 14. SUSTAINABLE MANAGEMENT
RELATED TO GROUNDWATER
DEPLETIONS IMPACTING SURFACE
WATER

As discussed in Section 3.2.7, the La Habra Groundwater Basin lies within the Coyote Creek
Watershed with the major creeks in the watershed being Coyote Creek, Brea Creek, Fullerton
Creek, Carbon Creek, Moody Creek, and Los Alamitos Channel. The watershed is highly
urbanized with densely populated areas of residential, commercial, and industrial areas, as well
as open space. Montgomery (1977) determined that about 30% of the runoff available in an
average rainfall year percolates to the aquifers underlying the La Habra Valley.

In recent years, the depth to groundwater from the ground surface is approximately 30 feet (see
Figure 3-6. However, groundwater production occurs within the confined San Pedro aquifer
which is significantly deeper than the perched alluvial aquifer with a depth to groundwater of
approximately 140 feet in the year 2000 (see Figure 3-6). Thus, groundwater production is not
anticipated impact surface waters and local habitats.
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SECTION 15. PROTOCOLS FOR MODIFYING
MONITORING PROGRAMS

A Groundwater Advisory Committee will be established by the La Habra GSA which will be
responsible for monitoring the progress in implementing the sustainable management strategies
and programs of this plan. The Committee will meet once every five years to evaluate and
discuss the current conditions of the La Habra-Brea Management Area and the effectiveness of
the current programs. This plan will be amended to reflect any new policies or practices
relevant to the management of the La Habra-Brea Management Area. It will also be updated to
reflect changes in groundwater conditions as necessary.

Monitoring protocols are necessary to ensure consistency and accuracy in monitoring efforts
and are required for monitoring assessments to be valid. Consistency should be reflected in
factors such as the locations of the sampling points, frequency and seasonality of
measurements, sampling procedures, and testing procedures. Accordingly, the La Habra GSA
will undertake uniform data gathering procedures to ensure comparable measurements of
groundwater are taken.

15.1 ESTABLISHMENT OF PROTOCOLS FOR WATER
QUALITY

The following protocols will be followed for future groundwater elevation measurements:

¢ Annual sampling should be performed at the same time each year.

o Sampling should be performed during periods of both low and high groundwater
production from the basin.

o Pump the well for an adequate period of time prior to sampling and document the
stabilized parameters.

e Use proper containers, preservatives, and holding times.

e Use proper handling procedures (gloves, ice coolers, etc.).

e Document the time, date, location, and name of the technician on each sample
container.

¢ Document any field notes regarding the condition of the well, sample, etc. if necessary.

e Use secure chain-of-custody procedures.

e Use the same laboratory for all testing, when possible. Select a laboratory that is
accredited and state-certified that use proper quality control and quality assurance
procedures.

¢ Include spiked, duplicates, and field-blank samples for comparison to genuine samples.
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15.2 ESTABLISHMENT OF PROTOCOLS FOR
GROUNDWATER ELEVATION/STORAGE

The following protocols will be followed for future groundwater elevation measurements:

¢ Document the time, date, location, and name of the technician for each measurement.

o Document the reference point, measuring device, and calibration date for the measuring
device for each measurement.

¢ Annual measurements should be performed at the same time each year.

o When taking measurements for multiple wells, measurements should be taken in as
short a period as possible.

¢ Measure the groundwater elevation twice, or more if necessary, until consistent results
are obtained.

e If groundwater contamination is suspected, decontaminate the measuring equipment. In
general, measurements should be performed from the least contaminated to most
contaminated wells.
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SECTION 16. PROCESS TO EVALUATE NEW
PROJECTS

The La Habra GSA will evaluate any proposed actions for the La Habra-Brea Management Area
pursuant to this Basin 8-1 Alternative in cooperation with the City of Brea. However, if there is a
conflict between this Alternative and La Habra GSA’s GSP, the GSP will control. Additionally,
new projects would be evaluated through the CEQA process (i.e. by reviewing and commenting
on draft CEQA documents). Likewise, OCWD would have an opportunity to comment on
projects proposed within the La Habra-Brea Management Area, but OCWD has no authority
under this Plan to obstruct any action taken by the La Habra GSA regarding the La Habra-Brea
Management Area.
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OCWD Management Area

SECTION1 EXECUTIVE SUMMARY

The Orange County Water District (OCWD) is a special district formed in 1933 by an act of the
California Legislature, the “OCWD Act”. OCWD manages the groundwater basin that underlies
north and central Orange County pursuant to the OCWD Act. Water produced from the basin is
the primary water supply for approximately 2.4 million residents living within the service area
boundaries. The mission of OCWD includes sustainably managing the Orange County
Groundwater Basin, Basin 8-1, over the long-term. Additionally, as a special act district listed in
Water Code § 10723 (c)(1), OCWD is the exclusive local agency within its jurisdictional
boundaries with powers to comply with SGMA via a groundwater sustainability plan (“GSP”) or
via an Alternative prepared in accordance with Water Code § 10733.6.

The OCWD Management Area includes 89 percent of the area designated by the Department of
Water Resources (DWR) as Basin 8-1, the “Coastal Plain of Orange County Groundwater
Basin” in Bulletin 118 (DWR, 2003). The OCWD Management Area includes the same land
area as the OCWD service area within Basin 8-1 except for a small 6.7-square mile area in the
northeast corner of the basin that is part of the Santa Ana Canyon Management Area. The
boundaries of Basin 8-1, the OCWD service area and the OCWD Management Area are shown
in Figure 1-1.

1.1 GROUNDWATER BASIN CONDITIONS

GROUNDWATER ELEVATIONS

OCWD prepares groundwater elevation contour maps for each of the three major aquifer
systems (Shallow, Principal, and Deep) annually. In addition to illustrating regional groundwater
gradients, the maps are used to prepare water level change maps and to calculate the amount
of groundwater in storage and the annual storage change. OCWND'’s basin-wide network of
monitoring wells is used to monitor groundwater levels and quality, assess effects of pumping
and recharge, estimate groundwater storage, characterize basin hydrogeology, and develop
and calibrate a numerical flow model of the basin. Groundwater elevation contours in the
Principal Aquifer as of June 2016 are shown in Figure 1-2.
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Figure 1-1: Basin 8-1, OCWD Service Area and OCWD Management Area
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Figure 1-2: Groundwater Elevation Contours for the Principal Aquifer, June 2016

GROUNDWATER STORAGE

The groundwater basin contains an estimated 66 million acre-feet when full. However, OCWD
manages the basin within an established operating range of up to 500,000 acre-feet below full
condition. This operating range was established to designate the levels of groundwater storage
within which the basin that can be maintained without causing adverse impacts. In order to
manage the basin within this operating range, OCWD calculates the amount of groundwater in
storage on an annual basis. Long-term groundwater storage levels based on OCWD's water
year (July 1 to June 30) are shown in Figure 1-3.
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Figure 1-3: Available Basin Storage WY 1958-59 to WY 2015-16

WATER QUALITY

The California Regional Water Quality Control Board, Santa Ana Region (Regional Water
Board) is responsible for protection and enhancement of the quality of waters in the watershed,
which includes surface water and groundwater in the OCWD Management Area. The
watershed’s salinity management program, overseen by the Regional Water Board, is managed
by the Basin Monitoring Program Task Force. Water quality objectives for total dissolved solids
(TDS) and nitrate-nitrogen in groundwater management zones were adopted by the Regional
Water Board based on historical water quality data. Every three years the Task Force
calculates the current ambient water quality for each groundwater management zone. The most
recent recalculation for the groundwater basin was completed in 2014.

There are several regional groundwater contamination plumes within the OCWD Management
Area, all of which are under active remediation. The U.S. EPA is the lead agency in remediation
of the plume in the North Basin area. Remediation for individual sites within the South Basin
area is within the jurisdiction of either the California Department of Toxic Substances Control or
the Regional Water Board. The U.S. Navy is taking the lead in remediation of plumes from the
former El Toro and Tustin Marine Corps Air Stations and the Naval Weapons Station Seal
Beach.

LAND SUBSIDENCE

Land subsidence due to changes in groundwater conditions in the OCWD Management Area is
variable and does not show a pattern of widespread, permanent lowering of the ground surface.
There is no evidence of permanent, inelastic land subsidence within the OCWD Management
Area.
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1.2 WATER BUDGET

OCWD developed a hydrologic budget for the purpose of constructing a basin-wide numerical
groundwater flow model and for evaluating basin production capacity and recharge
requirements. The key components of the budget include measured and unmeasured
(estimated) recharge, groundwater production and subsurface outflows.

The groundwater basin is not operated on an annual safe-yield basis. The net change in
storage in any given year may be positive or negative; however, over a period of several years,
the basin is maintained in an approximate balance. Amounts of total basin production and total
water recharged from water year 1999-2000 to 2015-16 are shown in Figure 1-4.
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Figure 1-4: Basin Production and Recharge Sources, WY 1999-2000 to WY 2015-16

1.3 WATER RESOURCE MONITORING PROGRAMS

Water resource monitoring programs for groundwater, surface water, recycled water, and
imported water are summarized in Table 1-1.
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Table 1-1: OCWD Monitoring Programs

MONITORING
PROGRAM

Groundwater Production

PURPOSE

Manage basin storage; collect revenues based on production

Groundwater Elevation

Manage basin storage; prepare groundwater level contour
maps; manage seawater intrusion barrier injection rates

CA Statewide
Groundwater Elevation
Monitoring (CASGEM)
Program

Compliance with state CASGEM program

Title 22 Water Quality
Program

Compliance with CA SWRCB Division of Drinking Water, Title
22 Monitoring for more than 100 regulated and unregulated
chemicals at approximately 200 large- and small-system
drinking water wells

Groundwater
Contamination Plumes

Monitor location of contamination plumes and levels of
contamination to protect drinking water wells and basin water
quality

Seawater Intrusion

Monitor effectiveness of existing seawater intrusion barriers

Santa Ana River
Monitoring Program

Annual review to affirm that OCWD recharge practices are
protective of public health

Basin Monitoring Program
Task Force

Annual report prepared to comply with Regional Water Board
Basin Plan

Santa Ana River
Watermaster Monitoring

Determine annual Santa Ana River baseflow and stormflow
and TDS at two locations to comply with the 1969 judgment
on Santa Ana River water rights

Prado Wetlands

Evaluate changes in water quality and effectiveness of
wetlands treatment of surface water used for groundwater
recharge

Emerging Constituents

Compliance with federal and state regulations

Recycled Water

Monitor quality of water produced by GWRS

Imported Water

Monitor water quality of supply used for groundwater recharge
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1.4 GROUNDWATER MANAGEMENT PROGRAMS

LAND USE

The OCWD Management Area is highly urbanized. As such, OCWD monitors, reviews and
comments on local land use plans, environmental documents, and proposed regulatory agency
permits to provide input to land use planning agencies regarding proposed projects and
programs that could cause short- or long-term water quality impacts to the groundwater basin.

DEMAND MANAGEMENT

Water demands within the OCWD Management Area for water year (WY) 2015-16 totaled
approximately 364,000 acre-feet. It is noted that water demands in WY 2015-16 reflect
mandatory demand reductions imposed by the State Water Board in response to an extended
drought. Between WY1996-97 to present, water demands have ranged between 413,000 afy to
515,000 afy but have generally decreased, as shown in Figure 1-5. OCWD strives to
sustainably maximize both production from the basin and recharge of the groundwater basin.
Total water demands in the management area are met by a combination of groundwater and
imported water.

Water Demand
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Figure 1-5: Total Water Demands within OCWD, WY 1997-98 to WY 2015-16

GROUNDWATER QUALITY PROTECTION AND MANAGEMENT

OCWD adopted a Groundwater Quality Protection Policy in 1987 and updated it in 2014. This
policy guides the actions of OCWD to maintain groundwater quality suitable for all existing and
potential beneficial uses; prevent degradation of groundwater quality and protect groundwater
from contamination; maintain surface water and groundwater quality monitoring programs, a
monitoring well network and data management system; and assist regulatory agencies in
remediating contaminated sites.
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Salinity Management Programs within the OCWD Management Area include:

e Operation of two seawater intrusion barriers along the coast;

o The Coastal Pumping Transfer Program, a voluntary program that shifts pumping from
coastal to inland areas to lessen the potential for seawater intrusion;

e Production of recycled water at OCWD'’s Groundwater Replenishment System (GWRS)
that is used for groundwater recharge and operation of the seawater intrusion barrier;

e Operation of groundwater desalters in Orange, Riverside and San Bernardino Counties
to reduce salt buildup in groundwater basins as well as surface water that is used to
recharge the Orange County groundwater basin;

e The salt and nutrient management program managed by the Regional Water Board; and

e Removal of nitrates through operation of the city of Tustin’s Main Street and 17" Street
treatment plants, IRWD’s Irvine Desalter and Well 21/22 projects and OCWD's 465-acre
Prado Constructed Wetlands.

RECYCLED WATER PRODUCTION

The GWRS produces up to 100 million gallons per day (mgd) of highly treated recycled water.
Plans are underway to expand the plant to 130 mgd. GWRS product water is recharged into the
groundwater basin and is the primary source of water for the Talbert Seawater Barrier. OCWD
also operates the Green Acres Project, a non-potable recycled water supply for irrigation and
industrial water users.

CONJUNCTIVE USE PROGRAMS

Recharge water sources include water from the Santa Ana River and tributaries, imported
water, and recycled water supplied by the GWRS as well as incidental recharge from
precipitation and subsurface inflow. OCWND's conjunctive use program includes over 1,500
acres of land on which there are 1,067 wetted acres of recharge facilities. This network of 25
facilities recharges an average of over 250,000 afy.

MANAGEMENT OF SEAWATER INTRUSION

The Alamitos and Talbert Seawater Intrusion Barriers control seawater intrusion through the
Alamitos and Talbert Gaps by injecting fresh water into susceptible aquifers through a series of
injection wells to create a hydraulic barrier.

1.5 NOTICE AND COMMUNICATION

The local agencies that produce the majority of the groundwater from the basin include 19 cities,
water districts, and water companies. OCWD staff holds monthly meetings with this group to
provide information and seek input on issues related to groundwater management. OCWD has
a proactive community outreach program that includes conducting an annual Children’s Water
Education Festival attended by over 7,000 elementary school students and a monthly electronic
newsletter with approximately 5,700 subscribers.
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1.6 SUSTAINABLE BASIN MANAGEMENT

The sustainability goal for the OCWD Management Area is to:

Continue to manage the groundwater basin to prevent basin conditions that would
lead to significant and unreasonable (1) lowering of groundwater levels, (2)
reduction in storage, (3) water quality degradation, (4) seawater intrusion, (5) land
subsidence and (6) depletions of interconnected surface water that have significant
and unreasonable adverse impacts on beneficial uses of the surface water.

Existing monitoring and management programs in place today enable OCWD to sustainably
manage the groundwater basin. Since its founding in 1933, OCWD has developed a managed
aquifer recharge program, constructed hundreds of monitoring wells, developed an extensive
water quality monitoring program, installed seawater intrusion barriers, and doubled the volume
of groundwater production while protecting the long-term sustainability of the groundwater
resource. OCWD’s management of the OCWD Management Area will continue to provide long-
term sustainable basin management that is able to adapt to changing conditions affecting the
groundwater basin.

1.6.1 Sustainable Management: Water Levels

OCWD manages the basin for long-term sustainability by maximizing groundwater recharge and
managing basin production within sustainable levels. Long-term data trends demonstrate that
groundwater elevations in the basin have not been in the condition of chronic lowering. The
undesirable result of “chronic lowering of groundwater levels indicating a significant and
unreasonable depletion of supply” is not present and is not anticipated to occur in the future in
the OCWD Management Area due to OCWD’s management programs. Hydrographs
representative of long-term water levels in the basin are shown in Figure 1-6. These
hydrographs demonstrate that groundwater levels in the OCWD Management Area are being
managed at long-term sustainable levels.

1.6.2 Sustainable Management: Basin Storage

OCWD manages the basin within an established operating range of groundwater in storage of
up to 500,000 acre-feet below full condition. Maintaining basin storage within this range
protects the basin from detrimental impacts such as land subsidence, chronic lowering of
groundwater levels and chronic reduction in storage. OCWD manages groundwater pumping
such that it is sustainable over the long-term; however, in any given year pumping may exceed
recharge or vice versa. Thus, the amount of groundwater stored in or withdrawn from the basin
varies from year to year and often goes through multi-year cycles of emptying and filling, which
typically correlates with state-wide and/or local precipitation patterns and other factors.
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Figure 1-6: Example Hydrographs

Each year OCWD calculates the volume of groundwater storage change from a theoretical “full”
benchmark condition based on a calculation using changes in groundwater elevations in each of
the three major aquifer systems and aquifer storage coefficients. This calculation is checked
against an annual water budget that accounts for all production, measured recharge and
estimated unmeasured recharge. The amount of available or unfilled storage from the
theoretical full condition is graphed on Figure 1-3. Maintaining the basin storage condition on a
long-term basis within the established operating range allows for long-term sustainable
management of the basin without experiencing undesirable effects. Therefore, the undesirable
result of “significant and unreasonable reduction of groundwater storage” is not present and is
not anticipated to occur in the OCWD Management Area in the future due to OCWD’s
management programs.
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1.6.3 Sustainable Management: Water Quality

OCWD has extensive monitoring and management programs in place to monitor and protect the
water quality of the groundwater basin. OCWD'’s network of approximately 400 monitoring wells
is generally distributed throughout the basin. Water quality in these wells is tested on a regular
basis for a large number of parameters. OCWD also conducts groundwater quality sampling of
approximately 200 production wells on behalf of groundwater producers to comply with Title 22
requirements. An additional approximately 200 private, domestic, and irrigation production wells
area also sampled periodically.

OCWD has a sampling protocol in place that includes standards for increased monitoring of
individual wells. In cases where there is a detection of an organic compound for the first time,
for example, OCWD will resample that well and if the detection is confirmed will increase the
sampling frequency of that well. Another example is an increased frequency for monitoring
when there is a detection of nitrate at 50% of the MCL. These sampling protocols are designed
to detect water quality problems at the earliest possible stage. The undesirable result of
“significant and unreasonable degradation of water quality including migration of contaminant
plumes that impair water supplies” is not present and is not anticipated to occur in the future in
the OCWD Management Area due to OCWD’s management programs.

1.6.4 Sustainable Management: Seawater Intrusion

OCWD’s management of seawater intrusion is implemented through a comprehensive program
that includes operating seawater intrusion barriers, monitoring and evaluating barrier
performance, monitoring and evaluating susceptible coastal areas, and coastal groundwater
management. These programs enable OCWD to sustainably manage groundwater conditions
in the basin by preventing significant and unreasonable seawater intrusion.

The Alamitos Seawater Intrusion Barrier manages seawater intrusion in the Alamitos Gap. The
Talbert Seawater Intrusion Barrier manages seawater intrusion in the Talbert Gap. The
Alamitos Barrier groundwater model is being used to evaluate seawater intrusion in the area of
the Sunset Gap.

Monitoring and evaluating barrier performance and potential seawater intrusion consists of
sampling monitoring wells semi-annually, measuring water levels at least quarterly, installing
monitoring wells when needed to fill data gaps, and conducting other management activities to
reduce potential for seawater intrusion, such as construction of additional injection wells and the
Coastal Pumping Transfer Program.

The undesirable result of “significant and unreasonable seawater intrusion” is not present and is
not anticipated to occur in the future in the OCWD Management Area due to OCWD’s
management programs.
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1.6.5 Sustainable Management: Land Subsidence

Management of the groundwater basin by maintaining storage levels within the established
operating range has prevented the undesirable result in the OCWD Management Area of
significant and unreasonable land subsidence that substantially interferes with surface uses.
Within the OCWD Management Area there is no evidence of long-term inelastic land
subsidence, nor any land subsidence that has interfered with surface uses. Therefore, the
undesirable result of “significant and unreasonable land subsidence that substantially interferes
with surface uses” is not present and is not anticipated to occur in the OCWD Management
Area in the future due to OCWD’s management programs.

1.6.6 Sustainable Management: Depletion of Interconnected Surface
Waters

There are no surface water bodies within the OCWD Management Area that are interconnected
with groundwater in which the groundwater connection to the surface water provides surface
water flow to sustain beneficial uses in a surface water body. Therefore, the undesirable result
of “depletions of interconnected surface water that have significant and unreasonable adverse
impacts on beneficial uses of the surface water due to groundwater conditions occurring
throughout the basin” is not present and in the future is not anticipated to occur in the OCWD
Management Area due to OCWD’s management programs.

1.7 PROTOCOLS FOR MODIFYING MONITORING
PROGRAMS

Protocols that trigger a change in a monitoring program include a change in regulations, a first
time detection of a constituent in a water sample, an increase in a constituent in a water sample
that approaches or exceeds a regulatory limit or Maximum Contaminant Level, an indication of
an adverse water quality trend or water level, a special study, or a recommendation from
OCWD'’s Independent Expert Panel.

1.8 EVALUATION OF POTENTIAL PROJECTS

OCWD regularly evaluates potential projects and conducts studies to improve existing
operations. This may include:

e Increasing the capacity of existing recharge basins;
e Constructing new recharge facilities;

e Constructing new production wells

e Improving seawater intrusion barriers; and

e Constructing water quality improvement projects.
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1.9 CONCLUSION

OCWD has been managing the OCWD Management Area since formation of OCWD by the
State Legislature in 1933. Monitoring and management programs described in this Alternative,
submitted in compliance with CA Code of Regulations (Title 23, Division 2, Chapter 1.5,
Subchapter 2) demonstrate that the groundwater basin has been and will continue to be
sustainably managed. This report demonstrates that the OCWD Management Area has
operated within its sustainable yield over a period of at least 10 years, as required by CCR Title
23, Division 2, Chapter 1.5, Subchapter 2, Article 9, Section 358.2 (c)(3).
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SECTION 2  AGENCY INFORMATION

2.1 HISTORY OF OCWD

The Orange County Water District (OCWD) is a special district formed in 1933 by an act of the
California Legislature, the OCWD Act. Additionally, as a special act district listed in Water Code
§ 10723 (c)(1), OCWD is the exclusive local agency within its jurisdictional boundaries with
powers to comply with SGMA via a groundwater sustainability plan (“GSP”) or via an Alternative
prepared in accordance with Water Code § 10733.6.

OCWD manages the groundwater basin that underlies north and central Orange County. Water
produced from the basin is the primary water supply for approximately 2.4 million residents
living within OCWD's boundaries. With passage of the Sustainable Groundwater Management
Act (SGMA) (Water Code 810723(c)) in 2014, OCWD was designated the exclusive local
agency within its jurisdictional boundaries with powers to comply with SGMA.

Nineteen major groundwater producers, including cities, water districts, and a private water
company, pump groundwater from about 200 large-capacity wells for retail water use. There
are also approximately 200 small-capacity wells that pump water from the basin. OCWD
protects and manages the groundwater resource for long-term sustainability, while meeting
approximately 70 to 75 percent of the water demand within its service area.

Since its founding, OCWD has grown in area from 162,676 to 243,968 acres and has
experienced an increase in population from approximately 120,000 to 2.4 million people.
OCWD has employed groundwater management techniques to increase the annual yield from
the basin including operating over 1,500 acres of recharge basins in the cities of Anaheim,
Orange, and unincorporated areas of Orange County. Annual water production increased from
approximately 150,000 acre-feet per year (afy) in the mid-1950s to a high of over 366,000 afy in
water year 2007-08.

OCWD has managed the basin to provide a reliable supply of relatively low-cost water,
accommodating rapid population growth while at the same time avoiding the costly and time-
consuming adjudication of water rights experienced in many other major groundwater basins in
Southern California. Facing the challenge of increasing demand for water has fostered a history
of innovation and creativity that has enabled OCWD to increase available groundwater supply
while ensuring the long-term sustainability of the groundwater basin.

A brief history of OCWD is provided in the following timeline:

June 14, 1933: california Legislature creates the Orange County Water District by special
act to protect surface water rights and manage the groundwater basin. The new district joins
the Irvine Company’s lawsuit.

1930s: Groundwater pumping in Orange County exceeds the rate of recharge resulting in
groundwater levels dropping. OCWD begins actively recharging the groundwater basin by
infiltrating Santa Ana River flows and looking for additional water supplies.
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1936: OCWD begins purchasing portions of the Santa Ana River channel with the first
purchase of 26 acres.

1941: u.s. Army Corps of Engineers completes construction of Prado Dam.

1949: ocwD begins purchasing imported water from the Colorado River Aqueduct for
groundwater recharge.

1951: ocwnb initiates legal action against cities upstream of Orange County to protect rights
to Santa Ana River flow. Settlement of the suit in 1957 limits use of river water to the amount
used in 1946.

1954: The District Act is amended giving OCWD authority to collect groundwater production
records and a Replenishment Assessment (RA) from groundwater pumpers to purchase
imported water for groundwater recharge. The amendments also enlarged OCWD boundaries,
and required the publication of an annual engineer’s report on groundwater production and
basin conditions.

1956: Groundwater levels drop as much as 40 feet below sea level and seawater intrudes 3%
miles inland. Plans begin to construct seawater intrusion barriers in two areas — Alamitos Gap
at the mouth of the San Gabriel River at the Orange County/Los Angeles County border and the
Talbert Gap at the mouth of the Santa Ana River in Fountain Valley.

1957: OCWD purchases land and constructs Anaheim Lake, OCWD’s first off-river recharge
basin.

1963: OCWD files a lawsuit against all upper watershed entities above Prado Dam to ensure a
minimum amount of Santa Ana River water for Orange County.

1965: OCWD partners with the Los Angeles County Flood Control District to begin injecting
fresh water into the Alamitos Gap to prevent saltwater intrusion.

1968: OCWD purchases land and water rights owned by Anaheim Union Water Company and

the Santa Ana Valley Irrigation Company, which includes land upstream of Prado Dam that was
acquired to protect Orange County’s interest in Santa Ana River water.

1969: The lawsuit against upper watershed entities is settled. (Orange County Water District
v. City of Chino, et al., Case no. 117628 — County of Orange). Large water districts agree to
deliver at least 42,000 acre-feet of Santa Ana River baseflow to Orange County, and OCWD
gains the rights to all stormflows reaching Prado Dam. Parties to the judgment include Western
Municipal Water District, San Bernardino Valley Municipal Water District and the Inland Empire
Utilities Agency.

1969: The Basin Production Percentage and the Basin Equity Assessment are established.

1973: First water quality laboratory is constructed to analyze samples from the Santa Ana
River and to begin analysis of demonstration injection wells for the planned construction of
Water Factory 21.
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1975: Talbert Seawater Intrusion Barrier begins operation. Control of seawater intrusion in the
Talbert Gap requires six times the amount of water needed for the Alamitos Gap. Water
Factory 21 is built to supply recycled water to the Talbert Seawater Intrusion Barrier.
Secondary-treated wastewater from the Orange County Sanitation District receives advanced
treatment and is blended with potable water to produce a safe, reliable supply for barrier
operations — the first project of its kind permitted in the United States.

1991: santiago Creek recharge project is completed, including purchase and development of
Santiago Basins along Santiago Creek, a pump station at Burris Basin, and a pipeline to convey
water back and forth from recharge basins along the Santa Ana River and Santiago Basins.
Two rubber dams are installed on the Santa Ana River, allowing for more efficient diversion of
river water to the downstream recharge facilities.

2008: The Groundwater Replenishment System (GWRS) begins operation, replacing Water
Factory 21. The largest of its kind in the world, the GWRS is capable of producing up to 72 mgd
of purified recycled water for use in Talbert Barrier operations and for groundwater recharge.

2009: New Advanced Water Quality Assurance Laboratory opens to handle over 400,000
analyses of nearly 20,000 water samples each year.

2015: GWRS Initial Expansion is completed, expanding plant capacity from 72 mgd to 100
mgd of product water.

2.2 GOVERNANCE AND MANAGEMENT STRUCTURE

The Orange County Water District was created by the OCWD Act for the purpose of:

“providing for the importation of water into said district and preventing waste of
water in or exportation of water from said district and providing for reclamation of
drainage, storm, flood and other water for beneficial use in said district and for
the conservation and control of storm and flood water flowing into said district;
providing for the organization and management of said district and establishing
the boundaries and divisions thereof and defining the powers of the district,
including the right of the district to sue and be sued, and the powers and duties of
the officers thereof; providing for the construction of works and acquisition of
property by the district to carry out the purposes of this act; authorizing the
incurring of indebtedness and the voting, issuing and selling of bonds and the
levying and collecting of assessments by said district; and providing for the
inclusion of additional lands therein and exclusion of lands therefrom.”
(Stats.1933, c. 924, p. 2400)

OCWD is divided into 10 divisions as specified in the District Act. One director is elected or
appointed from each division. The cities of Anaheim, Fullerton, and Santa Ana appoint one
member each to serve on the Board. The other seven Board members are elected by voters in
the respective divisions. Boundaries of the 10 divisions are shown in Figure 2-1. Appointed
members of the Board serve a four-year term and may be removed at any time by a majority
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vote of the appointing governing body. Elected members of the board serve four-year terms
and may be re-elected without limits.

The full Board of Directors meets twice a month, normally on the first and third Wednesdays of
the month. Board committees also meet on a monthly basis. These committees include the

Water Issues, Communication/Legislation, Administration/Finance, Property Management and
Retirement.
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Figure 2-1: Orange County Water District Divisions

The ten divisions are comprised of the following areas:

Division One: Garden Grove, Stanton, Westminster

Division Two: Orange, Villa Park, and parts of Tustin

Division Three: | Buena Park, La Palma, Placentia, Yorba Linda, and parts of Cypress

2017 BASIN 8-1 ALTERNATIVE Agency Information 2-4




OCWD Management Area

Division Four: Los Alamitos, Seal Beach, and parts of Buena Park, Cypress, Garden
Grove, Huntington Beach, Stanton, and Westminster

Division Five: Parts of Irvine and Newport Beach

Division Six: Parts of Fountain Valley and Huntington Beach

Division Seven: | Costa Mesa and parts of Fountain Valley, Irvine, Newport Beach and Tustin

Division Eight: Santa Ana

Division Nine: Anaheim

Division Ten: Fullerton

The nineteen major groundwater producers meet on a monthly basis with OCWD staff to consult
with and provide advice on basin management issues. This group is described in more detail in
Section 7.1

2.3 LEGAL AUTHORITY

Section 2 of the District Act grants powers to OCWD including, but not limited to:

e To construct, purchase, lease, or otherwise acquire, and to operate and maintain
necessary waterworks, water rights, spreading grounds, lands, and rights necessary to
replenish the groundwater basin and augment and protect the water quality of the
common water supplies of the District;

e Provide for the conjunctive use of groundwater and surface water resources within the
district area;

e Store and replenish water in underground basins or reservoirs within or outside the
District;

¢ Regulate and control the storage of water and the use of groundwater basin storage
space in the basin;

e Purchase and import water into the District;

e Transport, reclaim, purify, treat, inject, extract, or otherwise manage and control water
for the beneficial use of persons or property within the District and to improve and
protect the quality of the groundwater supplies;

e Determine the operational range in which groundwater levels may decline or recover
during a given water year within the District's boundaries by determining the amount and
percentage of water that may be produced by pumpers from the Groundwater Basin
within the district in proportion to the total amount of water used within the District (from
all sources) by all persons and operators, e.g., setting of a Basin Production Percentage,
or “BPP”;

¢ Require groundwater producers who produce more of their total water needs from the
groundwater within the District than the basin production percentage (“BPP”) determined
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annually by the District Board of Directors permits to pay a surcharge, the “Basin Equity
Assessment” or “BEA”, that removes any financial incentive for over-production from the
Basin beyond that set by the OCWD Board each year;

e Provide for the protection and enhancement of the environment within and outside the
District in connection with the water activities of the District; and

e To commence, maintain, intervene in, defend, and compromise, and assume the costs
and expenses of all actions to prevent interference with water or water rights used within
the District or diminution of the quality or pollution or contamination of the water supply
of the District.

A copy of the OCWD Act, which has been the basis for OCWD'’s sustainable management of its
portion of the Basin over many years, can be found at:

http://www.ocwd.com/media/2681/ocwddistrictact 201501.pdf

2.4 BUDGET

The mission of OCWD is to provide a reliable, high quality water supply in a cost-effective and
environmentally responsible manner and to manage the Orange County groundwater basin in a
sustainable manner over the long-term. For the purposes of this report, the District’s entire
budget is the cost to sustainably manage the basin.

OCWD'’s fiscal year (FY) begins on July 1 and ends on June 30. The annual operating budget
and expected revenues for 2016-17 totaled approximately $158.2 million.

2.4.1 Operating Expenses

OCWD'’s budgeted operating expenses for FY 2016-17 are summarized in Table 2-1 and
described as follows.

Table 2-1: FY 2016-17 Budget Operating Expenses

EXPENSES Total (in millions)

General Fund $64.4
Total Debt Service 36.6
Water Purchases 34.7
Capital Projects 6.6
Retiree Health Trust 1.3
Refurbishment and Replacement Transfer 14.6

Total $158.2
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General Fund

The general fund account primarily allows OCWD to operate the recharge facilities in the cities
of Anaheim and Orange, GWRS, the Talbert and Alamitos Seawater Intrusion Barriers, the
Green Acres Project, and the Prado Wetlands. In addition, the Advanced Water Quality
Assurance Laboratory, groundwater monitoring programs, watershed management, planning,
and other basin management activities are funded by this account.

Debt Service

The debt service budget provides for repayment of OCWD'’s debt from issues of previous
bonds. OCWD has a comprehensive long-range debt program, which provides for the funding of
projects necessary to increase basin production and protect water quality, while providing
predictable impacts to the RA. OCWD holds very high credit ratings of AAA from Standard &
Poor’s, AAA from Fitch, along with an Aal rating from Moody’s. Because of these excellent
credit ratings, OCWD is able to borrow money at a substantially reduced cost.

Water Purchases

The District Act authorizes OCWD to purchase imported water for groundwater recharge to
sustain groundwater pumping levels and refill the basin. Imported water is purchased from
MWD for basin replenishment. This fund provides the flexibility to purchase water when such
supplies are available. The Board of Directors can allocate funds to the Water Reserve Fund so
that funds may accumulate in reserve in preparation for water purchases in future years.

New Capital Equipment

This category includes equipment items such as laboratory equipment, vehicles, heavy
equipment, tools, computers, and software. These items are expensed and funded using
current revenues.

Refurbishment and Replacement Fund

OCWD has over $908 million invested in existing plant and fixed assets. These facilities were
constructed to provide a safe and reliable water supply. The Replacement and Refurbishment
Fund was established to ensure that sufficient funds are available to repair and replace existing
infrastructure, such as pumps, heavy equipment, injection and monitoring wells and water
recycling facilities.

2.4.2 Operating Revenues

Expected operating revenues for FY 2016-17 are shown in Table 2-2 and described below.
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Table 2-2: FY 2016-17 Operating Revenues

REVENUES Total (in millions)

Replenishment Assessments $117.8
Basin Equity Assessments 1.8
Property Taxes 22.9
Investment Revenues 1.6
Gap Sales and LRP Revenues 9.6
Miscellaneous Revenue 4.5

Total $158.2

Replenishment Assessments

The Replenishment Assessment (RA) is paid for water pumped out of the basin. OCWD
invoices Groundwater Producers for their production in July and January. The amount of
revenue generated by the RA is directly related to the amount of groundwater production.

Basin Equity Assessment

The Basin Equity Assessment (BEA), as previously referenced, is paid by Producers for
groundwater production above the BPP and is one of the primary tools OCWD uses to ensure
groundwater levels remain within the pre-established operational range set by the District. This
charge is assessed annually in September. The BPP is a percentage of each Producer’s water
supply that comes from groundwater pumped from the basin (see Section 10.3).

Property Taxes

OCWD receives a small percentage of property taxes, also referred to as ad valorem taxes,
collected in the service area. The County of Orange assesses and collects these taxes and
transmits them to OCWD at various times during the year. This revenue source has been
dedicated to the annual debt service expense.

Investment Revenue

Investment Revenue is generated from OCWD's cash reserves.

GAP Sales and LRP Revenues

OCWD operates the Green Acres Project (GAP), which provides recycled water to customers
who purchase the water for landscape irrigation. OCWD receives a subsidy for operation of the
Groundwater Replenishment System and the GAP from the Metropolitan Water District of
Southern California (MWD) through the Local Resources Program (LRP).
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Miscellaneous Revenues

Miscellaneous revenues include annexation fees, producer well loan repayments, and rents and
leases.

2.4.3 Reserves

OCWD maintains cash reserves to ensure its financial integrity so that the basin can be
successfully managed and protected. Cash reserves ensure that:

¢ OCWD has sufficient funds for cash flow purposes;

¢ Funds are available for unexpected events such as contamination issues;

¢ Funds are available to make necessary replacements and repairs to infrastructure;
¢ OCWD has access to debt programs with low interest cost;

¢ A financial hedge is available to manage variable rate debt; and

¢ Funds are available to purchase MWD water when available.

Reserve Policies

OCWD has reserve policies, which establish reserves in the following categories:

e Operating reserves

o The Replacement and Refurbishment Program
e The Toxic Cleanup Reserve

¢ Contingencies required by the District Act

e Bond reserve covenants

Operating Reserves

This reserve category helps maintain sufficient funds for cash flow purposes and helps sustain
the District’s excellent credit rating. Maintaining this reserve, which is set at 15 percent of the
operating budget, is particularly important because the principal source of revenue, the RA, is
only collected twice a year. Payments for significant activities, such as replenishment water
purchases, are typically required on a monthly basis. The reserve provides the financial
“bridge” to meet the District’s financial obligations on a monthly basis.

Replacement and Refurbishment Program

OCWD maintains a Replacement and Refurbishment Fund to provide the financial resources for
replacement and/or repair of the District capital assets. These assets include treatment
facilities, monitoring and injection wells, and treatment facilities.

Toxic Cleanup Reserve

Funds are reserved in this account to be used in the event that a portion of the basin becomes
threatened by contamination. Over two million residents rely on the basin as their primary
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source of water. This reserve fund allows OCWD to respond, immediately, to contamination
threats in the basin.

General Contingencies

Section 17.1 of the District Act requires the allocation of funds to cover annual expenditures that
have not been provided for or that have been insufficiently provided for and for unappropriated
requirements.

Debt Service Account

Restricted funds in this account have been set aside by the bonding institutions as a
requirement to ensure financial solvency and to help guarantee repayment of any debt
issuances. These funds cannot be used for any other purpose. The requirement varies from
year to year depending on the OCWD'’s debt issuance and outstanding state loans.

Capital Improvement Projects

OCWD prepares a Capital Improvements Project budget to support basin production by
increasing recharge capacity and operational flexibility, protecting the coastal portion of the
basin, and providing water quality improvement.
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SECTION3  MANAGEMENT AREA DESCRIPTION

3.1 OCWD MANAGEMENT AREA

OCWD’s service area covers approximately 430 square miles and is co-extensive with the
OCWD Management Area for purposes of this Basin 8-1 Alternative, except as identified below.
The OCWD service area includes 76 percent of the area designated by the Department of
Water Resources (DWR) as Basin 8-1, the “Coastal Plain of Orange County Groundwater
Basin” in Bulletin 118 (DWR, 2003). For the purposes of this Basin 8-1 Alternative, the OCWD
Management Area contains the same geographical area as the portion of the OCWD service
area within Basin 8-1 except for a small 6.7-square mile area in the northeast corner of the
basin that is part of the Santa Ana Canyon Management Area. The boundaries of Basin 8-1,
the OCWD service area and the OCWD Management Area are shown in Figure 3-1.
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Figure 3-1: Basin 8-1, OCWD Service Area and OCWD Management Area
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Jurisdictional Areas within OCWD Management Area

Federal and state lands within the OCWD Management Area as well as city boundaries are
shown in Figure 3-2. Retail water providers within OCWD's service area are shown in Figure 3-
3. The OCWD Management Area with a population of approximately 2.4 million is highly
urbanized, as shown in Figure 3-4. Each of the 22 cities within OCWND'’s jurisdiction has an
adopted general plan. There are no federally recognized tribes with land and there are no
adjudicated areas within the OCWD Management Area. The unincorporated areas are managed
by the County of Orange. Groundwater supplies are managed as a single, shared resource with
no separate water use sectors.
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Figure 3-2: Federal and State Lands
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Figure 3-4: Land Uses

3.2 GROUNDWATER CONDITIONS

This section describes the groundwater conditions within the OCWD Management Area. The
description includes current and historic groundwater elevation, pumping patterns, storage
levels, groundwater quality, historical information concerning land subsidence, seawater
intrusion, and interactions between surface water and groundwater. All elevations in this report
are in units of feet above mean sea level referenced to vertical datum NGVD29, which can be
converted to NAVD88. Geographic locations are reported in GPS State Plane coordinates
referenced to NAD83.

3.2.1 Groundwater Elevation Contours

Figures 3-5, 3-6 and 3-7 show the contoured water levels for the Shallow, Principal and Deep
Aquifers in June 2016. The contour maps for each of the three aquifer systems are prepared
annually. The maps area used to prepare water level change maps for the three major aquifer
systems and to calculate the amount of groundwater in storage and the annual storage change.
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Figure 3-5: Groundwater Elevation Contours for the Shallow Aquifer June 2016
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Figure 3-6: Groundwater Elevation Contours for the Principal Aquifer June 2016
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Figure 3-7: Groundwater Elevation Contours for the Deep Aquifer June 2016

3.2.2 Regional Pumping Patterns

Active wells pumping water from the basin are shown in Figure 3-8. The approximately 200 large-
system wells account for an estimated 97 percent of the total basin production. The remaining
three percent of total basin production includes agricultural and industrial producers, small mutual
water companies, domestic well producers, and production from privately-owned wells. As can be
seen in Figure 3-8, groundwater production is distributed throughout the productive areas of the

basin.
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Figure 3-8: Groundwater Production, July 2015 to June 2016

3.2.3 Long-Term Groundwater Elevation Hydrograph

Historical groundwater elevation data within the Orange County groundwater basin dates to the
turn of the 20™ century and, until the 1980s, is largely derived from measurements of long-
screened agricultural and municipal production wells. In the 1950s and 1960s, the United
States Geological Survey and DWR conducted focused investigations of seawater intrusion
along the coast. These investigations included construction of monitoring wells, some of which
are still used today. In 1988, OCWD initiated construction of a basin-wide network of multi-
depth monitoring wells which are used to monitor groundwater levels and quality, assess effects
of pumping and recharge, estimate groundwater storage, characterize basin hydrogeology, and
develop and calibrate a numerical flow model of the basin.

Groundwater elevation trends exhibit both short-term (seasonal) and long-term fluctuations.
Seasonal elevation changes reflect short-term variations in pumping and recharge, while multi-
year trends reflect the effects of extended periods of above- or below-average precipitation
and/or availability of imported water.
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OCWD measures elevations in three principal aquifer systems. In general, groundwater
elevations in the Shallow Aquifer system show less amplitude than those in the underlying
Principal and Deep Aquifer systems due to the higher degree of pumping and confinement of
the Principal and Deep Aquifer systems. Because approximately 95 percent of all production
occurs from wells screened within the Principal Aquifer system, groundwater elevations within
this system are typically lower than those in the overlying Shallow Aquifer system and, in some
areas, the underlying Deep Aquifer system. As a result, vertical gradients created by pumping
and recharge drive groundwater into the Principal Aquifer system from the overlying Shallow
aquifer system and, to a lesser extent, from the Deep Aquifer system.

The groundwater elevation profile for the Principal Aquifer following the Santa Ana River from
the ocean to the Forebay in Anaheim, for 1969, 2013, and the theoretical full basin condition are
shown in Figure 3-9. A comparison of these profiles shows that groundwater elevations in the
Forebay recharge area for all three conditions are similar while in the central and coastal areas
of the basin elevations in 2013 are significantly lower. The lowering of coastal area
groundwater levels relative to groundwater levels further inland in the Forebay reflects the
changes in basin pumping and storage between 1969 and 2013. It also translates into a
steeper hydraulic gradient, which drives greater flow from the Forebay to the coastal areas.

Elevation (feet MSL)

Figure 3-9: Principal Aquifer Groundwater Elevation Profiles, 1969 and 2013
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Groundwater elevation trends can be examined using seven wells with long-term groundwater
level data, the locations of which are shown in Figure 3-10. Figures 3-11 and 3-12 show water
level hydrographs for wells SA-21 and GG-16 representing historical conditions in the Pressure
area and well A-27 representing historical conditions in the Forebay. Water level data for well
A-27 near Anaheim Lake dates back to 1932 and indicate that the historic low water level in this
area occurred in 1951-52. The subsequent replenishment of Colorado River water essentially
refilled the basin by 1965. Water levels in this well reached a historic high in 1994 and have
generally remained high as recharge has been nearly continuous at Anaheim Lake since the
late 1950s.

The hydrograph for well SA-21 indicates that water levels in this area have decreased since
1970. Also noteworthy is the large range of water level fluctuations from the early 1990s to
early 2000s. The increased water level fluctuations during this period were due to a
combination seasonal water demand-driven pumping and participation in the MWD Short-Term
Seasonal Storage Program by local Producers (Boyle Engineering and OCWD, 1997), which
encouraged increased pumping from the groundwater basin during summer months when MWD
was experiencing high demand for imported water. Although this program did not increase the
amount of pumping from the basin on an annual basis, it did result in greater water level
declines during the summer during the period of 1989 to 2002 when the program was active.

Figure 3-13 presents water level hydrographs of two OCWD multi-depth monitoring wells, SAR-
1 and OCWD-CTG1, showing the relationship between water level elevations in aquifer zones
at different depths. The hydrograph of well SAR-1 in the Forebay exhibits a similarity in water
levels between shallow and deep aquifers, which indicates the high degree of hydraulic
interconnection between aquifers characteristic of much of the Forebay.

The hydrograph of well OCWD-CTGL1 is typical of the Pressure Area in that there are large
differences in water levels in different aquifers, indicating a reduced level of hydraulic
interconnectivity between shallow and deep aquifers caused by fine-grained layers that restrict
vertical groundwater flow. Water levels in the deepest aquifer zone at well OCWD-CTG1 are
higher than overlying aquifers, in part, because few wells directly produce water from these
zones. The lack of production from the deepest aquifers is due to the presences of amber-
colored water, the cost to construct very deep wells, and the fact that sufficient high-quality
groundwater is readily available within the overlying Principal aquifer.

Two additional hydrographs for wells HBM-1 and IDM-1 show multi-depth water levels
representative of the coastal area and the southwestern portion of the management area. The
downward trend in water levels at well IDM-1 shows the effects of a water quality improvement
project known as the Irvine Desalter Project. This joint project between OCWD and IRWD, in
collaboration with the U.S. Department of Navy, went on line in 2006 and consists of production
wells, pipelines, and treatment facilities to remove, treat, and put to beneficial use groundwater
that contains elevated TDS, nitrate, and/or trichloroethylene. To provide the intended hydraulic
containment of this impacted groundwater, lowered groundwater levels in the Irvine area were
necessary and expected based on model projections.
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Figure 3-10: Location of Long-Term Groundwater Elevation Hydrographs
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Figure 3-11: Water Level Hydrographs of Wells SA-21 and GG-16 in Pressure Area
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Figure 3-12: Water Level Hydrograph of Well A-27 in Forebay Area
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Figure 3-13: Water Level Hydrographs of Wells SAR-1 and OCWD-CTG1

2017 BASIN 8-1 ALTERNATIVE Management Area Description 3-14



OCWD Management Area

30

HBM-1 WATER LEVELS

R.P. Elevation: 26.49 feet msl

w
o

Water Level Elevation (feet msl)
e ; ;
o

MP1 (9111 bg¥
MP2 (191 . i)
MP3 (321 ft bgs)
MP4 (483 ft bgs)
MPS5 (562 ft. bgs)
MP8 (702 ft. bgs)
MPY (924 fi. bgs)
MPB (1038 fi. bgs)

MP9 (1130 ft. bgs) N
-0 MP10 (1352 ft. bgs)
MP11 (1464 ft. bgs)
MP12 (1544 ft. bgs)
MP13 (1644 ft. bgs)
MP14 (1934 R. bgs)
290 L Liiiiaitiiii IITERIRRTRET) Liaiias TR Frwwwm e Ty Tiisitiiuii Lissuning saialeses Liiais Levivaiais '
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
IDM-1 WATER LEVELS ‘
R.P. Elevation: 162.52 feet msl
120 = : T
100 -
]
80 =
= | 4
@ | 4
E |
B §
g 60 ‘ ]
= |
e p
E E
@ 40 1
LIJ -
5 4
> .
[}
= 20 —
o] q
é“ —#— MP1 (86 . bgs) 1
r —#— MP2 (271 ft. bgs) T
0F ~#—  MP3 (336 I, bgs) .
b~ MP4 (436 ft. bos) 4
L —— MP5(631 . bgs) | 4
L ~#— MPB (703 . bgs) | ]
o0 |- —@— MP7 (763 . bgs) 4
—e— MPB (878 ft. bgs) ) 34 4
=#— MPS (393 ft. bgs) == ~
NOTE: Vertical scale greater than scale uSgd i
| S MRI0 (\oe i) i for other Westbay well graphs. N
_40 ||||||||||| logaaaaaiasy lisisiasnail lossapagaaay logaaiassssg [ ||||||||||| lissasaissis Lisssssaaiig lisiig Litiil IFSRERERNE] i
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 3-14: Water Level Hydrographs of Wells HBM-1 and IDM-1
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3.2.4 Groundwater Storage Data

OCWD operates the basin within an operating range from a full condition to approximately
500,000 acre-feet below full to protect against seawater intrusion, inelastic land subsidence, and
other potential undesirable results. On a short-term basis, the basin can be operated at an even
lower storage level in an emergency.

In order to manage the basin within this operating range, OCWD calculates the change in
storage relative to a full basin condition on an annual basis for the three aquifer layers, an
example of which is shown in Figure 3-15. This figure indicates an increase in groundwater in
storage from 381,000 acre-feet below full condition in June 2015 to 379,000 acre-feet below full
condition in June 2016. In essence, basin storage in June 2015 and June 2016 was almost
unchanged, indicating inflows and outflows during that period were virtually balanced, which is
not often the case nor necessarily OCWD's goal in any particular year. It is noteworthy that the
increase in storage of 2,000 acre-feet is not evenly divided between aquifer layers.

Figure 3-15: Groundwater Storage Level Change, June 2015 to June 2016

3.3 BASIN MODEL

OCWD'’s basin model encompasses most of Basin 8-1 and extends approximately three miles
into the Central Basin in Los Angeles County to provide for more accurate model results than if
the model boundary stopped at the county line (see Figure 3-16). The county line is not a
hydrogeologic boundary, and groundwater freely flows through aquifers that have been
correlated across the county line. The model provides a tool to supplement the storage change
calculations that are done each year with actual groundwater elevation data. The model also
provides a tool to conduct a wide range of evaluations of proposed projects and operating
scenarios.

Coverage of the modeled area is accomplished with grid cells having horizontal dimensions of
500 feet by 500 feet (approximately 5.7 acres) and vertical dimensions ranging from
approximately 50 to 1,800 feet, depending on the thickness of each model layer at that grid cell
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location. Basin aquifers and aquitards are grouped into three composite model layers thought
sufficient to describe the three distinguishable flow systems corresponding to the Shallow,
Principal, and Deep Aquifers. The three model layers comprise a network of over 90,000 grid

cells.
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Figure 3-16: Basin Model

The widely-accepted computer program, “MODFLOW,” developed by the USGS, was used as

the base modeling code for the mathematical model (McDonald and Harbaugh, 1988).
Analogous to an off-the-shelf spreadsheet program needing data to be functional, MODFLOW
requires vast amounts of input data to define the hydrogeologic conditions in the conceptual
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model. The types of information that must be input in digital format (data files) for each grid cell
in each model layer include the following:

e Aquifer top and bottom elevations

e Aquifer lateral boundary conditions (ocean, faults, mountains)

e Aquifer hydraulic conductivity and storage coefficient/specific yield

e Initial groundwater surface elevation

¢ Natural and artificial recharge rates (runoff, precipitation, percolation, injection)

e Groundwater production rates for approximately 200 large system and 200 small system
wells

These data originate from hand-drawn contour maps, spreadsheets, and the OCWD Water
Resources Management System (WRMS) historical database. Because MODFLOW requires
the input of data files in a specific format, staff developed a customized database and GIS
program to automate data compilation and formatting functions. These data pre-processing
tasks constituted one of the key activities in the model development process.

Before a groundwater model can be reliably used as a predictive tool for simulating future
conditions, the model must be calibrated to reach an acceptable match between simulated and
actual observed conditions. The basin model was first calibrated to steady-state conditions to
numerically stabilize the simulations, to make rough adjustments to the water budget terms, and
to generally match regional groundwater flow patterns. Also, the steady-state calibration helped
to determine the sensitivity of simulated groundwater levels to changes in incidental recharge
and aquifer parameters such as hydraulic conductivity. Steady-state calibration of the basin
model is documented in more detail in the OCWD Master Plan Report (OCWD, 1999).

Typical transient model output consists of water level elevations at each grid cell that can be
plotted as a contour map for one point in time or as a time-series graph at a single location.
Post-processing of model results into usable graphics is performed using a combination of semi-
automated GIS and database program applications. Figure 3-17 presents a simplified
schematic of the modeling process.

Model construction, calibration, and operation were built upon 12 years of effort by OCWD staff
to collect, compile, digitize, and interpret hundreds of borehole geologic and geophysical logs,
water level hydrographs, and water quality analyses. The process was composed of 10 main
tasks comprising over 120 subtasks. The major tasks are summarized as follows:

¢ Finalize conceptual hydrogeologic model layers and program GlS/database applications to create
properly formatted MODFLOW input data files. Over 40 geologic cross sections were used to form the
basis of the vertical and lateral aquifer boundaries.

e Define model layer boundaries. The top and bottom elevations of the three aquifer system layers and
intervening aquitards were hand-contoured, digitized, and overlain on the model grid to populate the
model input arrays with a top and bottom elevation for each layer at every grid cell location. Model
layer thickness values were then calculated using GIS.
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e Develop model layer hydraulic conductivity (K) grids. Estimates of K for each layer were based on (in
order of importance): available aquifer test data, well-specific capacity data, and lithologic data. In the
absence of reliable aquifer test or specific capacity data for areas in Layers 1 and 3, lithology-based K
estimates were calculated by assigning literature values of K to each lithology type (e.g., sand, gravel,
clay) within a model layer and then calculating an effective K value for the entire layer at that well
location. Layer 2 had the most available aquifer test and specific capacity data. Therefore, a Layer 2
transmissivity contour map was prepared and digitized, and GIS was used to calculate a K surface by
dividing the transmissivity grid by the aquifer thickness grid. Initial values of K were adjusted during
model calibration to achieve a better match of model results with known groundwater elevations.

o Develop layer production factors for active production wells simulated in the model. Many production
wells had long screened intervals that spanned at least two of the three model layers. Therefore,
groundwater production for each of these wells had to be divided among each layer screened by use of
layer production factors. These factors were calculated using both the relative length of screen within
each model layer and the hydraulic conductivity of each layer. Well production was then multiplied by
the layer factors for each individual well. For example, if a well had a screened interval equally divided
across Layers 1 and 2, but the hydraulic conductivity of Layer 1 was twice that of Layer 2, then the
calculated Layer 1 and 2 production factors for that well would have been one-third and two-thirds,
respectively, such that when multiplied by the total production for this well, the production assigned to
Layer 1 would have been twice that of Layer 2. For the current three-layer model, approximately 25
percent of the production wells in the model were screened across more than one model layer. In this
context, further vertical refinement of the model (more model layers) may better represent the aquifer
architecture in certain areas but may also increase the uncertainty and potential error involved in the
amount of production assigned to each model layer.

e Develop basin model water budget input parameters, including groundwater production, artificial
recharge, and unmeasured recharge. Groundwater production and artificial recharge volumes were
applied to grid cells in which production wells or recharge facilities were located. The most uncertain
component of the water budget — unmeasured or incidental recharge — was applied to the model as an
average monthly volume based on estimates calculated annually for the OCWD Engineer’s Report.
Unmeasured recharge was distributed to cells throughout the model, but was mostly applied to cells
along margins of the basin at the base of the hills and mountains. The underflow component of the
incidental recharge represents the amount of groundwater flowing into and out of the model along open
boundaries. Prescribed groundwater elevations were assigned to open boundaries along the northwest
model boundary in Los Angeles County; the ocean at the Alamitos, Bolsa, and Talbert Gaps; the mouth
of the Santa Ana Canyon; and the mouth of Santiago Creek Canyon. Groundwater elevations for the
boundaries other than the ocean boundaries were based on historical groundwater elevation data from
nearby wells. The model automatically calculated the dynamic flow across these open boundaries as
part of the overall water budget.

e Develop model layer storage coefficients. Storage coefficient values for portions of model layers
representing confined aquifer conditions were prepared based on available aquifer test data and were
adjusted within reasonable limits based on calibration results.

e Develop vertical leakage parameters between model layers. Vertical groundwater flow between aquifer
systems in the basin is generally not directly measured, yet it is one of the critically-important factors in
the model’s ability to represent actual basin hydraulic processes. Using geologic cross-sections and
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depth-specific water level and water quality data from the OCWD multi-depth monitoring well network,
staff identified areas where vertical groundwater flow between the modeled aquifer systems is either
likely to occur or be significantly impeded, depending on the relative abundance and continuity of
lower-permeability aquitards between model layers. During model calibration, the initial parameter
estimates for vertical leakage were adjusted to achieve closer matches to known vertical groundwater
gradients.

e Develop groundwater contour maps for each model layer to be used for starting conditions and for visual
comparison of water level patterns during calibration. Staff used observed water level data from multi-
depth and other wells to prepare contour maps of each layer for November 1990 as a starting point for
the calibration period. Care was taken to use wells screened within the appropriate vertical interval
representing each model layer. The hand-drawn contour maps were then digitized and used as model
input to represent starting conditions.

e Perform transient calibration runs. The nine-year period of November 1990 to November 1999 was
selected for transient calibration, as it represented the period corresponding to the most detailed set of
groundwater elevation, production, and recharge data. The transient calibration process and results are
described in the next section.

e Perform various basin production and recharge scenarios using the calibrated model. Criteria for
pumping and recharge, including facility locations and quantities, were developed for each scenario and
input for each model run.
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Figure 3-17: Model Development Flowchart

Model Calibration

Calibration of the transient basin model involved a series of simulations of the period 1990 to
1999, using monthly flow and water level data. The time period selected for calibration
represents a period during which basic data required for monthly transient calibration were
essentially complete (compared to pre-1990 historical records). The calibration period spans at
least one “wet/dry” rainfall cycle. Monthly water level data from almost 250 target locations
were used to determine if the simulated water levels adequately matched observed water levels.
As shown in Figure 3-18, the calibration target points were densely distributed throughout the
basin and also covered all three model layers.

After each model run, a hydrograph of observed versus simulated water levels was created and
reviewed for each calibration target point. In addition, a groundwater elevation contour map for
each layer was also generated from the simulated data. The simulated groundwater contours
for all three layers were compared to interpreted contours of observed data (November 1997) to
assess closeness of fit and to qualitatively evaluate whether the simulated gradients and overall
flow patterns were consistent with the conceptual hydrogeologic model. November 1997 was
chosen for the observed versus simulated contour map comparison since these hand-drawn
contour maps had already been created for the prior steady state calibration step. Although
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November 1997 observed data were contoured for all three layers, the contour maps for Layers
1 and 3 were somewhat more generalized than for Layer 2 due to a lower density of data points
(wells) in these two layers.

Depending on the results of each calibration run, model input parameters were adjusted,
including hydraulic conductivity, storage coefficient, boundary conditions, and recharge
distribution. Time-varying head boundaries along the Orange County/Los Angeles County line
were found to be extremely useful in obtaining a close fit with observed historical water levels in
the northwestern portion of the model.

Fifty calibration runs were required to reach an acceptable level of calibration in which model-
generated water levels were within reasonable limits of observed water level elevations during
the calibration period. Figures 3-19 through 3-21 show examples of hydrographs of observed
versus simulated water levels for three wells used as calibration targets.
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Figure 3-18: Basin Model Calibration Wells
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Noteworthy findings of the model calibration process are summarized below:

e The model was most sensitive to adjustments to hydraulic conductivity and recharge distribution. In other
words, minor variations in these input parameters caused significant changes in the model water level
output.

e The model was less sensitive to changes in storage coefficient, requiring order-of-magnitude changes in this
parameter to cause significant changes in simulated water levels, primarily affecting the amplitude of
seasonal water level variations.

e The vast amount of observed historical water level data made it readily evident when the model was closely
matching observed conditions.

¢ Incidental (unmeasured) recharge averaging approximately 70,000 afy during the 1990-1999 period
appeared to be reasonable, as the model was fairly sensitive to variations in this recharge amount.

e  Groundwater outflow to Los Angeles County was estimated to range between 5,000 and 12,000 afy
between 1990 and 1999, most of this occurring in Layers 1 and 3.

e Groundwater flow at the Talbert Gap was inland during the entire model calibration period, indicating
moderate seawater intrusion conditions. Model-derived seawater inflow ranged from 500 to 2,700 afy in
the Talbert Gap and is consistent with chloride concentration trends during the calibration period that
indicated inland movement of saline groundwater in these areas.

e Model-derived groundwater inflow from the ocean at Bolsa Gap was only 100-200 afy due to the Newport-
Inglewood Fault zone, which offsets the Bolsa aquifer and significantly restricts the inland migration of
saline water across the fault.

e Model adjustments (mainly hydraulic conductivity and recharge) in the Santiago Basins area in Orange
significantly affected simulated water levels in the coastal areas.

o Model reductions to the hydraulic conductivity of Layer 2 (Principal Aquifer) along the Peralta Hills Fault
in Anaheim/Orange had the desired effect of steepening the gradient and restricting groundwater flow
across the fault into the Orange area. These simulation results were consistent with observed hydrogeologic
data indicating that the Peralta Hills Fault acts as a partial groundwater barrier.

e Potential unmapped faults immediately downgradient from the Santiago Basins appear to restrict
groundwater flow in the Principal Aquifer, as evidenced by observed steep gradients in that area, which
were reproduced by the model. As with the Peralta Hills Fault, an approximate order-of-magnitude
reduction in hydraulic conductivity along these suspected faults achieved the desired effect of reproducing
observed water levels with the model.
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Figure 3-21: Calibration Hydrograph for Monitoring Well GGM-1

Groundwater Model Update and Applications

OCWD staff update the basin groundwater model approximately every three to five years,

guided by new information, e.g. new wells in critical areas, warranting the effort or by needed
model evaluations using the most recent years, e.g., estimating the groundwater outflow to Los
Angeles County. Major changes and improvements over the past five years include:

1. Model conversion from UNIX to PC using the Groundwater Vistas as the Graphical User
Interface.
2.

Extension of the model transient calibration through WY 2010-11. The new calibration
period is November 1990 to June 2011 which includes a wide range of basin storage
conditions as well as a wide range of hydrologic conditions.

3.

Addition of several new Talbert Barrier injection wells and the addition of two new
recharge basins, La Jolla and Miraloma Basins.

Typical applications of the Basin Model include estimating the effects of potential future
pumping and recharge projects on groundwater levels, storage, and the water budget. The

storage coefficients determined during the original Basin Model calibration are also used to
estimate annual change in groundwater storage.

Other applications of the Basin Model were related to operation of the Talbert Seawater Barrier.
The first was to guide the planning, location and hydraulic effectiveness of supplemental
injection wells for the Talbert Barrier. The second was to estimate the general flow paths and

subsurface residence time of barrier injection water to delineate the Talbert Barrier’s recycled
water retention buffer area.
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3.3.1 Groundwater Quality Conditions

Salinity

At the state level, the State Water Resources Control Board (SWRCB) and Regional Water
Quality Control Boards have authority to manage TDS in water supplies. The salinity
management program for the Santa Ana River Watershed is implemented by the Basin
Monitoring Program Task Force (Task Force), a group comprised of water districts, wastewater
treatment agencies and the Regional Water Board. OCWD is a member of the Task Force.

Historical ambient or baseline conditions were calculated for levels of total dissolved solids
(TDS) and nitrate-nitrogen in each of the 39 groundwater management zones in the watershed.
Management Zones within the OCWD Management Area are shown in Figure 3-22. The water
guality objectives for TDS and ambient water quality levels for the two zones within the OCWD
Management Area are shown in Table 3-1.
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Figure 3-22: Groundwater Management Zones
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Table 3-1: TDS Water Quality Objectives for Lower Santa Ana River
Basin Management Zones

Management Zone Water Quality Objective 2012 Ambient Quality

Orange County 580 mg/L 610 mg/L

Irvine 910 mg/L 940 mg/L

(Wildermuth, 2014)

Figure 3-23 shows the average TDS at production wells in the basin for calendar years 2011 to
2015 as well as data available in early 2016. In general, the portions of the basin with the
highest TDS levels are located in Irvine, Tustin, Yorba Linda, Anaheim, and Fullerton. There is
a broad area in the middle portion of the basin where the TDS generally ranges from 500 to 700
mg/L.
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Figure 3-23: TDS in Groundwater Production Wells, 5-year average
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Nitrate

Management of nitrate is a component of the salinity management program in the Santa Ana
River Watershed. Along with TDS objectives, water quality objectives for nitrate-nitrogen are
established for each of the 39 groundwater management zones in the watershed. Water quality
objectives and ambient quality levels for the zones within the OCWD Management Area are
shown in Table 3-2.

Figure 3-24 shows the 5-year average nitrate-nitrogen levels in production wells for calendar
years 2011 to 2015, as well as data available in early 2016. This figure displays data for 306
production wells. Of these 306 wells, twelve exceeded the primary MCL for nitrate-nitrogen of
10 mg/L at least once during the five year period. In cases where pumped groundwater
exceeds the MCL, the groundwater producer treats the water to reduce nitrate-nitrogen levels
prior to being served to customers.

Table 3-2: Nitrate-nitrogen Water Quality Objective for
Lower Santa Ana River Basin Management Zones

Management Zone Water Quality Objective  Ambient Quality

Orange County 3.4 mg/L 2.9 mg/L
Irvine 5.9 mg/L 6.7 mg/L
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Figure 3-24: Nitrate (as N) Levels in Groundwater Production Wells, 5-year average
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Contamination Plumes

Major groundwater contamination sites within the OCWD Management Area include areas
where contamination has migrated significantly beyond the contamination sources and threaten
the water quality of the underlying groundwater. These plumes, shown in Figure 3-25 are in the
process of being remediated.

The North Basin VOC plume area contains contaminated groundwater primarily in the Shallow
Aquifer, which is generally less than 200 feet deep with some migration downward into the
Principal Aquifer. OCWD is performing a remedial investigation/feasibility study (RI/FS) under
the oversight of the U.S. EPA and working with regulatory agencies and stakeholders to
evaluate and develop effective remedies to address the contamination under the National
Contingency Plan process. The U.S. EPA is the lead agency for this North Basin Groundwater
Protection Project (NBGPP).

The South Basin plume area contains VOCs and perchlorate. OCWD has collected data to
assist with delineating the plumes. OCWD is performing an RI/FS in consultation with the
Regional Water Board, Department of Toxic Substances Control, and stakeholders to evaluate
and develop effective remedies to address the contamination under the National Contingency
Plan process, designated as the South Basin Groundwater Protection Project (SBGPP).

The U.S. Navy is taking the lead in remediation of three groundwater contamination plumes of
VOCs in the vicinity of the former El Toro Marine Corps Air Station (MCAS), former Tustin
MCAS, and the Naval Weapons Station Seal Beach.

Figure 3-25: Groundwater Contamination Plume Locations
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3.3.2 Coastal Gaps

In the coastal area of Orange County, the primary source of saline groundwater is seawater
intrusion into the basin through permeable aquifer sediments underlying topographic lowlands
or gaps between the erosional remnants or mesas of the Newport-Inglewood Uplift. The
susceptible locations from north to south are the Alamitos, Sunset, Bolsa, and Talbert gaps as
shown in Figure 3-26.

Alamitos Gap was formed primarily from the ancestral San Gabriel River which carved its way to
the ocean as the surrounding hills were contemporaneously being uplifted. Similarly, Bolsa Gap
and Talbert Gap were carved by two different paths of the ancestral Santa Ana River as the
surrounding mesas were being uplifted by the Newport-Inglewood Fault.

TET —.,: E 2 Py * w .
" . ALAMITOS &N o | - 9.
BARRIER s s % faa) I 5 s &
4 & & %~
- 5
Alamitos
Gap °
-~
-
*
Py
%
&
55 ¢ * s
Sy by ® =
s & ®
&~
a
[ 4
i
ell /I' Potential Pathway of Seawater
nitoring Wel Coastal Gaps in Orange County

Figure 3-26: Orange County Coastal Gaps

Over Recent geologic time (within the last 12,000 years), the Santa Ana River meandered its
way across what is now coastal Orange County reaching as far west as the San Gabriel River.
These rivers deposited relatively coarse sands and gravels in their paths and were then
subsequently buried with less permeable sediments as sea levels rose coming out of the last ice
age. Therefore, in these three gaps, these relatively young river deposits formed permeable
aquifers connecting to the Pacific Ocean and thus are the primary conduits for inland migration
of seawater, namely the recent aquifer in Alamitos Gap, the Bolsa aquifer in Bolsa Gap, and the
Talbert aquifer in Talbert Gap.
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In the Alamitos and Talbert gaps, the permeable Recent and Talbert aquifers, respectively, have
not been appreciably folded or offset by the Newport-Inglewood Fault Zone due to their
geologically young age. Therefore, these shallow aquifers are relatively horizontal, continuous,
and in direct hydraulic connection with the Pacific Ocean.

As compared to the Alamitos and Talbert gaps, the permeable Recent deposits forming the
Bolsa aquifer in the Bolsa Gap are slightly older and thus are thought to be more offset by the
Newport-Inglewood Fault Zone as evidenced by well logs and groundwater level and quality
data. Groundwater quality trends (primarily chloride concentrations) from monitoring wells in
Bolsa Gap indicate that the Newport-Inglewood Fault Zone restricts groundwater flow and thus
impedes the inland migration of seawater.

In the Alamitos, Bolsa, and Talbert gaps, the shallow river-deposited aquifers are locally merged
with deeper Upper Pleistocene aquifers, thus providing an avenue for seawater intrusion within
the shallow aquifers to migrate vertically downward via these mergence zones into deeper
aquifers tapped by production wells further inland.

Sunset Gap is not considered to be an erosional gap carved by a river but rather is a wider and
more gradual topographic lowland resulting from a mild dip in the underlying strata. Therefore,
Sunset Gap lacks a laterally extensive permeable shallow aquifer comprised of river deposits
continuous to the ocean as in the other three gaps discussed above.

OCWD regularly reviews hydrogeologic data, including water quality data, to evaluate the extent
of seawater intrusion. In 2016, OCWD documented an updated comprehensive evaluation of
the extent of seawater intrusion along the Orange County coast within the OCWD Management
Area. The Technical Memorandum, Summary of Seawater Intrusion in Orange County (OCWD,
2016a). This report contains detailed descriptions of coastal aquifers, monitoring networks and
programs, operation of seawater intrusion barriers, barrier groundwater models, an evaluation of
the current extent of seawater intrusion, and descriptions of future plans to protect the water
quality of the groundwater basin.

3.3.3 Land Subsidence

In Orange County, subsidence in swampy low-lying coastal areas underlain by shallow organic
peat deposits started as early as 1898 when development of these areas for agriculture resulted
in excavation of unlined drainage ditches. The ditches drained the swamps and intercepted the
shallow water table which was lowered sufficiently to allow the land to drain adequately for
irrigated agriculture. When the shallow water table was lowered, it exposed the formerly-
saturated peat deposits to oxygen that caused depletion and shrinkage of the peat due to
oxidation (Fairchild and Wiebe, 1976).

Subsidence related to shallow peat deposits was associated with land development practices
that occurred in Orange County in the late 1800s and early 1900s and, as such, is not
something associated with or controlled by groundwater withdrawals in the basin. Another
documented cause of subsidence in Orange County unrelated to groundwater basin utilization is
oil extraction along the coast, particularly in Huntington Beach (Morton et al., 1976).
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Subsidence due to changes in groundwater conditions in the Orange County groundwater basin
is variable and does not show a pattern of widespread irreversible permanent lowering of the
ground surface. Storage conditions in the groundwater basin were at historical lows in the mid-
1950s, but since this time OCWD has operated the groundwater basin within a storage range
above this historical low. There are reports that some subsidence may have occurred before
OCWD began refilling the groundwater basin in the late 1950s (Morton, et al., 1976); however,
the magnitude and scope of this subsidence is uncertain, and it is not clear if this subsidence
was permanent. As such, there is no evidence of permanent, inelastic land subsidence in the
OCWD Management Area (see Section 13) and future subsidence is not expected as long as
OCWD continues to manage basin storage above the historic low observed in the late 1950s.

3.3.4 Groundwater/Surface Water Interactions and Groundwater
Dependent Ecosystems

Frequent and destructive flooding of the Santa Ana River in Orange County was the impetus for
construction of the Prado Dam in 1941. Prior to the construction of flood control facilities, the
banks of the Santa Ana River naturally overflowed periodically and flooded broad areas of
Orange County as seen in Figure 3-27. Coastal marshes were inundated during winter storms,
and the mouth of the river moved both northward and southward of its present location. In the
days before flood control, surface water naturally percolated into the groundwater basin,
replenishing groundwater supplies.

Subsequent flood protection efforts included construction of levees along the river and concrete-
lined bottoms along portions of the river. Flood risk was reduced, increased pumping of
groundwater lowered water levels, and low-lying areas were filled in and/or equipped with
drains, pumps and other flood control measures to allow for urban development. Since at least
the 1950s, groundwater levels throughout the OCWD Management Area have been low enough
that the rising and lowering of groundwater levels do not impact surface water flows or
ecosystems.

Although it is outside the OCWD Management Area (within the Santa Ana Canyon Management
Area described later), it is noted that from Prado Dam to Imperial Highway, the wide soft-
bottomed Santa Ana River channel supports riparian habitats. Riparian habitat is dependent on
river water released through Prado Dam, which is predominantly treated wastewater discharged
in the upper watershed when storm flow is not present. In aggregate, this stretch is generally
considered to be in equilibrium between surface water and groundwater based on available
stream gage and groundwater level data, although some infiltration may occur due to minor
groundwater pumping in the Santa Ana Canyon Management Area.

As the Santa Ana River enters the OCWD Management Area, from Imperial Highway to 17"
Street in Santa Ana, there is minimal riparian habitat, and the river is a losing reach with
engineered facilities to infiltrate surface water into groundwater basin. OCWD conducts
recharge operations within the soft-bottomed river channel except for a portion of the river
where the Riverview Golf Course occupies the river channel. The river levees are constructed
of either rip-rap or concrete.
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From 17" Street to near Adams Avenue in Costa Mesa, the river channel is concrete-lined for
flood control with vertical to sloping concrete side walls and a concrete bottom as shown in
Figure 3-38. From Adams Avenue to the coast, the channel has vertical concrete side walls or
rip-rap for flood control and a soft bottom. Estuary conditions within the concrete channel exist
at the mouth of the river where the ocean encroaches at high tide. The tidal prism extends from
the ocean approximately three miles inland to the Adams Avenue Bridge.

There are no surface water bodies within the boundaries of the OCWD Management Area that
are dependent on groundwater. Therefore, there are no groundwater-dependent ecosystems
issues in the OCWD Management Area.

Some areas in the basin experience relatively high groundwater levels due to perched
groundwater where shallow groundwater is impeded from flowing into deeper groundwater by a
layer of low-permeable clay or silt, known as an aquitard. Except in very low-lying areas near
sea level, the high groundwater is not close enough to the surface to support hydrophilic
vegetation. OCWD carefully monitors water levels in the vicinity of the Talbert Seawater Barrier
in order to maintain injection well rates to assure that groundwater levels do not rise to levels
that could threaten urban infrastructure.

Figure 3-27: Santa Ana River in Orange County,1938
Courtesy of the Anaheim Public Library
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Figure 3-28: Santa Ana River
View upstream from Talbert Avenue Bridge in Fountain Valley. The portion of the river
here has both concrete levees and bottom.
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SECTION 4  WATER BUDGET

OCWD developed a hydrologic budget (inflows and outflows) for the purpose of constructing a
basin-wide groundwater flow model, (Basin Model) and for evaluating basin production capacity
and recharge requirements. The key components of the budget include measured and
unmeasured (estimated) recharge, groundwater production, and subsurface flows along the
coast and across the Orange County/Los Angeles County line. Because the basin is not
operated on an annual safe-yield basis, the net change in storage in any given year may be
positive or negative; however, over the long-term, the basin is operated within the established
operating range. The components of the water budget are described below. OCWD'’s water
year (WY) begins on July 1 and ends on June 30.

4.1 WATER BUDGET COMPONENTS

4.1.1 Measured Recharge

Measured recharge consists of all water artificially recharged at OCWD's surface water
recharge facilities and water injected in the Talbert and Alamitos Barriers. The majority of
measured recharge occurs in the District’s surface water system, which receives Santa Ana
River baseflow and storm flow, GWRS recycled water, and imported water.

4.1.2 Unmeasured Recharge

Unmeasured recharge also referred to as “incidental recharge” accounts for a significant
amount of the basin’s recharge, particularly in wet periods. This includes recharge from
precipitation, irrigation return flows, urban runoff, seawater inflow through the gaps as well as
subsurface inflow at the basin margins along the Chino, Coyote, and San Joaquin hills and the
Santa Ana Mountains, and beneath the Santa Ana River and Santiago Creek. Subsurface
inflow beneath the Santa Ana River and Santiago Creek refers to groundwater that enters the
basin at the mouth of Santa Ana Canyon and in the Santiago Creek drainage below Villa Park
Dam. Estimated average subsurface inflow to the basin is shown in Figure 4-1.

OCWD has estimated total unmeasured recharge between 20,000 and 160,000 afy. Net
unmeasured or incidental recharge is the amount of incidental recharge remaining in the basin
after accounting for underflow losses to Los Angeles County. Under average hydrologic
conditions, net incidental recharge averages 62,000 acre-feet per year. This average was
substantiated during calibration of the Basin Model and is also consistent with the estimate of
58,000 afy reported by Hardt and Cordes (1971) as part of a USGS modeling study of the basin.
Because unmeasured recharge is one of the least understood components of the basin’s water
budget, the error margin for any given year is likely in the range of 10,000 to 20,000 acre-feet.
Since unmeasured recharge is well distributed throughout the basin, the physical significance
(e.g., water level drawdown or mounding in any given area) of overestimating or
underestimating the total recharge volume within this error margin is considered to be minor.
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Figure 4-1: Estimated Subsurface Inflow

4.1.3 Groundwater Production

Entities that produce groundwater within the OCWD Management Area include major
groundwater producers and small groundwater producers. Ninety-eight percent of groundwater
production within Basin 8-1 occurs within the OCWD Management Area. The major groundwater
producers include cities, water districts and water companies that account for approximately 97
percent of the total basin production. These 19 major producers operate approximately 200 large-
system wells. Small groundwater producers include entities that typically produce less than 500
afy. These include small mutual water companies, industrial users, agricultural companies, golf
courses, cemeteries, and private-well owners. Groundwater pumping for agricultural irrigation use
accounts for less than one percent of total basin production.
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4.1.4 Subsurface Outflow

Groundwater outflow from the basin across the Los Angeles County/Orange County line has been
estimated to range from approximately 1,000 to 14,000 afy based on groundwater elevation
gradients and aquifer transmissivity (DWR, 1967; McGillicuddy, 1989). The Water Replenishment
District of Southern California also has estimated underflow from Orange County to Los Angeles
County within the aforementioned range. Groundwater outflow cannot be directly measured and is
accounted for in the basin water budget within the net unmeasured recharge described above.

Modeling by OCWD indicates that underflow to Los Angeles County increases by approximately
7,500 afy for every 100,000 acre-feet of increased groundwater in storage in Orange County,
given the assumption that groundwater elevations in Los Angeles County remain constant (see
Figure 4-2). With the exception of unknown amounts of semi-perched (near-surface)
groundwater being intercepted and drained by submerged sewer trunk lines and unlined flood
control channels along coastal portions of the basin, no other significant basin outflows are
known to occur.

Simulated outflow to LA County, acre-feet/year
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Figure 4-2: Relationship between Basin Storage and
Estimated Outflow to Los Angeles County
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4.1.5 Evaporation

The total wetted area of the District’s recharge system is over 1,000 acres. OCWD estimates
the evaporation from this system on a monthly basis. Generally, total evaporation is on the
order of 2,000 acre-feet per year which is approximately one percent of the total volume
recharged annually. The relatively minor impact of evaporation reflects moderate temperatures
in the region and high percolation rates (1 to 10 feet per day).

4.2 WATER YEAR TYPE

As explained previously, OCWD manages groundwater pumping and basin storage over the
long-term. Basin storage levels in comparison to wet and dry years from 1957 to present are
shown in Figure 10-1. Typically, basin storage levels increase during wet periods and decrease
during dry periods. Operating the basin within the operating range provides for maximum basin
production while preventing significant and unreasonable undesirable results.

4.3 ESTIMATE OF SUSTAINABLE YIELD

Even though the groundwater basin contains an estimated 66 million acre-feet when full, OCWD
operates the basin within an operating range of up to 500,000 acre-feet below full condition to
protect against seawater intrusion, inelastic land subsidence, and other potential undesirable
results. On a short-term basis, the basin can be operated at an even lower storage level in an
emergency.

OCWD manages groundwater production and recharge to maintain groundwater storage levels
within the established operating range. In this sense, the basin’s sustainable yield can be
defined as the volume of groundwater production that can be sustained while maintaining
groundwater in storage within the operating range. Basin storage is determined on an annual
basis by calculating the difference between groundwater production and recharge based on
water year (July 1 to June 30).

In recent years (WY 2002-03 to 2014-15), annual groundwater production has ranged from
270,300 to 366,200 afy (shown in Figure 4-3). The average annual production for the past ten
years (WY 2006-07 to 2015-16) was 310,000 afy. The long-term average annual production
between WY 1965-666 and 2015-16 was 283,000 afy.

The sustainable yield of the basin is a function of the amount of groundwater recharge from
OCWD’s managed aquifer recharge program and natural recharge as a result of precipitation
and percolation of irrigation flows.

OCWD seeks to maximize recharge in order to support the maximum levels of groundwater
production. The increase in sustainable yield as a result of OCWD groundwater management
can be illustrated by looking at long-term historical production data. Figure 4-3 shows the
increase in annual groundwater production from approximately 150,000 afy in the mid-1950s to
a high of 366,000 afy in WY 2007-08.
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The process that determines a sustainable level of pumping on an annual basis considers the
basin’s operating range, basin storage conditions and the amount of available recharge water
supplies.

Groundwater Production (acre-feet)
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Figure 4-3: Groundwater Production, WY 1965-66 to WY 2015-16

4.4 WATER BUDGETS

Typical water budgets for dry years, average years and wet years as well as a future projected
budget are presented in Tables 4-1 to 4-4. For the typical average year, total inflow and outflow
are similar, indicating nearly balanced inflow and outflow, as shown in Table 4-1. During a dry
year, measured and unmeasured recharge is lower compared with the average year. On the
other hand, in a dry year water demands (including groundwater production) are usually higher
due to outdoor irrigation. As shown in Table 4-2, the net result is a negative storage change,
demonstrating how the groundwater basin serves as a storage reservoir to help meet demands
during dry periods. During a wet year, measured and unmeasured recharge is greater
compared to average year conditions. Water demands (hence, groundwater production) are
often lower in a wet year due to decreased irrigation demands, and the resulting positive change
in storage indicates how the basin reservoir is replenished, as shown in Table 4-3.

The average annual stormwater capture volume for the past ten years (WY 2006-07 to 2015-16)
was approximately 44,000 acre-feet; however, this period’s rainfall was 17% below the long-
term average using San Bernardino precipitation data. The average year water budget (Table
4-1) assumed a stormwater capture volume of 52,000 acre-feet, which was based on a longer
period (1989-2015) of rainfall and captured stormwater records.

The net estimated unmeasured or incidental recharge for the OCWD Management Area shown
in Tables 4-1 through 4-4 include subsurface inflow from the South East, La Habra, and Santa
Ana Canyon Management Areas.
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Estimates of GWRS recharge volumes and Talbert Barrier injection volumes are based on
actual GWRS production and recharge. These volumes do not fluctuate based on the average,
dry and wet years. Alamitos Barrier injection volumes were based on long-term records and do
not fluctuate significantly between average, wet, or dry years.

Table 4-4 is the projected future water budget under average hydrologic conditions. This
projection considers several possible new sources of water supply: the final expansion of
GWRS, recharging recycled water produced by a proposed MWD Regional Recycled Water
Supply Program, and desalinated ocean water. The future projection accounts for these new
water supplies as an increase in total inflow to the basin. The projected amount of groundwater
production is increased in order to balance total inflow and outflow. In the case where one or
more of the new water supplies is not available in the future, the amount of groundwater
production would be reduced in order to create a balanced water budget.

Over the long-term, the basin must be maintained in an approximate balance to ensure the
long-term viability of basin water supplies and to prevent the occurrence of undesirable results.
In any particular year, water withdrawals may exceed water recharged as long as this is
balanced by years when water recharged exceeds withdrawals. OCWD manages groundwater
production and recharge to maintain groundwater storage levels within the established
operating range as explained in detail in Section 10.

Table 4-1: Water Budget — Average Year

FLOW COMPONENT Acre-feet

INFLOW

Measured Recharge
Santa Ana River baseflow 52,000
Santa Ana River stormflow 52,000
GWRS recharge in Forebay 73,000
Imported Water 65,000
Talbert Barrier injection 30,000
Alamitos Barrier injection in Orange County 2,000

Net Estimated Unmeasured or Incidental Recharge* 62,000

TOTAL INFLOW: 336,000

OUTFLOW

Groundwater Production 320,000

TOTAL OUTFLOW: 320,000

CHANGE IN STORAGE: +16,000

*subsurface outflow is included within net unmeasured recharge
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Table 4-2: Water Budget — Dry Year

FLOW COMPONENT Acre-feet
INFLOW
Measured Recharge ‘
Santa Ana River baseflow ‘ 44,000
Santa Ana River stormflow ‘ 35,000
GWRS recharge in Forebay ‘ 73,000
Imported Water ‘ 50,000
Talbert Barrier injection ‘ 30,000
Alamitos Barrier injection in Orange County ‘ 2,000
Net Estimated Unmeasured or Incidental Recharge* 40,000
TOTAL INFLOW: 274,000
OUTFLOW
Groundwater Production 330,000
TOTAL OUTFLOW: 330,000
CHANGE IN STORAGE: -56,000

*subsurface outflow is included within net unmeasured recharge

Table 4-3: Water Budget — Wet Year

FLOW COMPONENT Acre-feet

INFLOW

Measured Recharge
Santa Ana River baseflow 60,000
Santa Ana River stormflow 80,000
GWRS recharge in Forebay 73,000
Imported Water 65,000
Talbert Barrier injection 30,000
Alamitos Barrier injection in Orange County 2,000

Net Estimated Unmeasured or Incidental Recharge* 80,000

TOTAL INFLOW: 390,000

OUTFLOW

Groundwater Production 305,000

TOTAL OUTFLOW: 305,000

CHANGE IN STORAGE: + 85,000

*subsurface outflow is included within net unmeasured recharge
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Table 4-4: Water Budget — Future Projection (Average Rainfall)

FLOW COMPONENT Acre-feet

INFLOW

Measured Recharge
Santa Ana River baseflow 52,000
Santa Ana River stormflow 52,000
GWRS recharge in Forebay 104,000
Imported Water/MWD IPR 65,000
Desalinated Ocean Water 53,000
Talbert Barrier injection 30,000
Alamitos Barrier injection in Orange County 2,000

Net Estimated Unmeasured or Incidental Recharge* 62,000

TOTAL INFLOW: 420,000

OUTFLOW

Groundwater Production 420,000

TOTAL OUTFLOW: 420,000

CHANGE IN STORAGE: 0

*subsurface outflow is included within net unmeasured recharge
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SECTION 5

WATER RESOURCE MONITORING

PROGRAMS

5.1 OVERVIEW

Water resource monitoring programs can be categorized into groundwater, surface water, and
recycled and imported water programs. These programs are summarized in Table 5-1 and

described below.

Table 5-1: Summary of Monitoring Programs

MONITORING FREQUENCY OF
PROGRAM FURFOSE SCACE MONITORING
GROUNDWATER
Groundwater Manage basin storage; | All entities that | Producers (approx. 200
Production collect revenues based | pump large capacity wells
on production groundwater producing 97% of total
production) track daily
production rates and
volumes; report totals to
OCWD monthly. Others
report semi-annually
Groundwater Manage basin storage; | 1,000 individual | OCWD monitoring wells: all
Elevation prepare groundwater measuring once a year (typically
level contour maps; points monthly); some measured
manage seawater by-weekly with some
intrusion barrier equipped with continuous
injection rates monitoring equipment.
Varying frequency for
production wells,
depending on local
protocols
CA Statewide Compliance with state 96 key wells Quarterly

Groundwater
Elevation
Monitoring
(CASGEM)
Program

CASGEM program

Title 22 Water
Quality Program

Compliance with CA
SWRCB Division of
Drinking Water, Title 22

All production
wells regulated
by Title 22

See schedule in Table 5-2
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MONITORING FREQUENCY OF
PROGRAM FURFOSE SCALE MONITORING
Monitoring for more
than 100 regulated and
unregulated chemicals
at drinking water wells
Groundwater Monitor location of As needed Depending on site-specific
Contamination contamination plumes conditions
Plumes and levels of

contamination

Seawater Intrusion

Monitor effectiveness of
existing seawater
intrusion barriers

425 monitoring
and production
wells

Semi-annually for all;
selected wells monthly;
some equipped with
pressure transducers and
data loggers for twice daily
measurements

Key parameters include
chloride, TDS, electrical
conductivity and bromide

SURFACE WATER

Santa Ana River
Monitoring
Program

Annual review to affirm
that OCWD recharge
practices are protective
of public health

22 surface
water sites

Varying frequencies for
general minerals, nutrients,
metals, microbial, volatile
and semi-volatile organic
compounds, total organic
halides, radioactivity,
perchlorate, chlorate,
NDMA, and chemicals of
emerging concern.

Basin Monitoring
Program Task
Force program

Annual report
preparation for
compliance with
Regional Water Board
Basin Plan

Compilation of
data from all
monitoring
programs

Collection of data on
annual basis

Santa Ana River

Determine annual

Basin-wide data

Monitoring programs in

Watermaster baseflow and stormflow | collected by watershed vary depending
Monitoring and water quality at two | Watermaster on individual agencies
locations to comply with | parties in the schedules
judgment on Santa Ana | watershed
River water rights
Prado Wetlands Evaluate changes in Daily flow in Field parameters
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MONITORING FREQUENCY OF
PROGRAM FURFOSE SCALE MONITORING
water quality and and out of Biological, inorganic, and
effectiveness of wetlands organic constituents

wetlands treatment of
surface water used for
groundwater recharge

Emerging Compliance with federal | Watershed - Federal or state programs;
Constituents and state regulations wide frequency determined by
regulatory requirements

RECYCLED AND IMPORTED WATER

Recycled Water Monitor quality of water | 35 monitoring GWRS monitoring wells:
produced by GWRS wells Quarterly for general
minerals, metals, organics,
and microbiological
constituents; GWRS final
product water: daily &
weekly for specific

parameters
Recycled Water Monitor GWRS final Daily or weekly for specific
product water parameters
Imported Water Monitor water quality of General minerals,
supply used to recharge nutrients, other selected
groundwater basin constituents

5.2 GROUNDWATER MONITORING PROGRAMS

OCWD collects samples and analyzes water elevation and water quality data from
approximately 400 District-owned monitoring wells (shown in Figure 5-1) and at over 250
privately-owned and publically-owned large and small system drinking water wells that are part
of OCWD'’s Title 22 program, shown in Figure 5-2. OCWD also has access agreements to
sample a number of non-District-owned monitoring wells and privately-owned irrigation,
domestic and industrial wells, shown in Figure 5-3. Inactive wells are included in District
monitoring programs when feasible. An inactive well is defined as a well that is not currently
being routinely operated. The number and location of wells that are sampled change regularly
as new wells come online and old ones are abandoned and destroyed.

The District collects, stores, and uses data from wells owned and sampled by other agencies.
For example, data collected by the Water Replenishment District of Southern California from
wells in Los Angeles County along the Orange County boundary are part of the network of wells
evaluated to determine annual groundwater elevations and are used for basin modeling. Also
included in OCWD’s monitoring network are wells that are owned and operated by the U.S.

2017 BASIN 8-1 ALTERNATIVE Water Resource Monitoring Programs 5-3



OCWD Management Area

Navy for remediation of contamination plumes in the cities of Irvine, Seal Beach and Tustin, and
wells that are related to operation of the Alamitos Barrier that are located in Los Angeles
County. Los Angeles County wells are also used to model the Orange County groundwater
basin as groundwater flow is unrestricted across the county line.

Wells sampled under various monitoring programs change in response to fluctuations in the
number of available wells, basin conditions, observed water quality, and regulatory and non-
regulatory requirements. A comprehensive list of all wells in OCWD’s database can be found in
Appendix A. This list includes well name, owner, type of well, casing sequence number, depth,
screened interval, and aquifer zone monitored, when known.

In some cases well depth and screened intervals are listed on the database as unknown.
OCWD maintains data on these wells when water quality or elevation data continues to be
collected by the owner or operator. OCWD is able to use data from these wells in monitoring
programs, for groundwater modeling, or for other basin programs. Wells on the list also include
inactive wells when water quality or water elevation data continues to be collected or the data is
utilized in one or more current basin programs. Groundwater elevation and monthly production
data are used to quantify total basin pumping, evaluate seasonal groundwater level fluctuations
and assess basin storage conditions.
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Figure 5-1: OCWD Monitoring Wells
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Figure 5-2: Large and Small System Drinking Water Wells in Title 22 Monitoring
Program
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Figure 5-3: Private Domestic, Irrigation and Industrial Wells in OCWD Monitoring
Program

5.2.1 Groundwater Production Monitoring

All entities that pump groundwater from the basin are required by the OCWD District Act to
report production every six months and pay a Replenishment Assessment. Owners or
operators of wells with discharge outlets of two inches in diameter or less and supply an area of
no more than one acre pay an annual flat fee instead of the Replenishment Assessment and do
not have to report their production.
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Approximately 200 large-capacity production wells owned by 19 major water retail agencies
account for ninety-seven percent of production. Large-capacity well owners report monthly
groundwater production for each of their wells. The production volumes are verified by OCWD
field staff. Production data are used to evaluate basin conditions, calculate and manage basin
storage, run groundwater model scenarios, and collect revenues. Agricultural production
accounts for a small amount of basin pumping. In 2015, irrigation production (including
agriculture and nurseries) accounted for less than 2,000 acre-feet.

5.2.2 Groundwater Elevation Monitoring

Production and monitoring wells in the basin are measured for groundwater elevation at varying
intervals, as explained below:

o Water elevation measurements are collected for every OCWD monitoring well at least
once a year with most wells measured at least monthly;

e Monitoring of production wells is typically monthly but may vary depending on
operational status, well maintenance, abandonment, new well construction, and related
factors;

e Over 1,000 individual measuring points are monitored for water levels on a monthly or
bi-monthly basis to evaluate short-term effects of pumping, recharge or injection
operations; and

e Additional monitoring is done as needed in the vicinity of OCWD'’s recharge facilities,
seawater barriers, and areas of special investigation where drawdown, water quality
impacts or contamination are of concern.

Beginning in 2011, OCWD began reporting seasonal groundwater elevation measurements to
DWR as part of the California Statewide Groundwater Elevation Monitoring (CASGEM)
program. OCWD has been designated as the Monitoring Entity for the Orange County
Groundwater Basin. Wells monitored under the CASGEM program are listed in Appendix A.

The monitoring well network developed for the CASGEM program and historical and proposed
future groundwater elevation monitoring frequency provide a detailed and representative data
set, both spatially and temporally. The initial network established in 2011 consisted of a total of
77 monitoring stations distributed laterally and vertically throughout the groundwater basin.
Most of the wells are owned by OCWD and have detailed borehole geologic logs and downhole
geophysical logs. Figures 5-4 to 5-6 present the monitoring well locations for each of the three
aquifer systems. The CASGEM network includes wells within the La Habra-Brea and Santa
Ana Canyon Management Areas.

Nearly all of the stations are discretely-screened monitoring wells, with the exceptions being
inactive production wells. Many of the monitoring wells are of the “Westbhay” or “multi-point”
type whereby a single casing with multiple screened intervals is installed in a single borehole.
Each screened interval (typically 10 feet long) is hydraulically isolated by permanently installed
hydraulic packers inside the blank casing and annular seals outside the blank casing. With few
unavoidable exceptions, the wells have known screened intervals, geologic logs, and typically
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more than 15 years of historical groundwater elevation data. The few wells with unknown
screened intervals are the only known wells in their areas and are believed to provide
representative groundwater elevation data based on historical measurements and their
hydrogeologic setting. Wells in the network are sampled quarterly in order to monitor seasonal
trends and amplitude. The quarterly measurements are typically completed within a one- to
two-week period. Historical data from the wells within the La Habra-Brea and Santa Ana
Canyon Management Areas indicate little seasonal variation in groundwater elevations.
Measurements in these areas can be on a reduced scheduled as long as the levels show little
variation.

Each monitoring station has been assigned a unique identification name. Most stations have
also been assigned a State Well Number, but these are not recommended to be used for the
purposes of CASGEM, because State Well Numbers were not assigned to each multi-depth
station (or screened interval) and, therefore, are not unique.

Figure 5-4: CASGEM Shallow Aquifer System Monitoring Well Network

2017 BASIN 8-1 ALTERNATIVE Water Resource Monitoring Programs 5-9



OCWD Management Area

Figure 5-5: CASGEM Principal Aquifer System Monitoring Well Network

The locations of all of the monitoring network wells have been established through a global
positioning system with a horizontal accuracy of +3 feet after data post-processing. The
location data are stored in the WRMS database using the projection of State Plane NAD83
California Zone 6, with latitude and longitude available to be reported in either decimal degrees
or feet equivalent units.

Each monitoring station has an established reference point description and elevation referenced
to the NAVDS88 vertical datum. The reference point and ground surface elevations for most of
the monitoring stations have been established to the nearest 0.01 foot by licensed surveyors,
with elevations for the remaining stations estimated from topographic maps to the nearest foot
(x10 feet estimated accuracy). The method of elevation determination for each station
reference point is stored and reportable from the database. In the event a reference point
elevation changes over time, e.g., a top of casing is raised or lowered, the WRMS database is
designed to store historical reference point elevations such that reference point to water level
measurements can be converted to an accurate, normalized groundwater elevation over time.
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Figure 5-6: CASGEM Deep Aquifer System Monitoring Well Network

5.2.3 Groundwater Quality Monitoring

OCWD monitors water quality in production wells on behalf of the Groundwater Producers for
compliance with state and federal drinking water regulations. Samples are analyzed for more
than 100 regulated and unregulated chemicals at frequencies established by regulation as
shown in Table 5-2. Over 425 monitoring and production wells are sampled semi-annually to
assess water quality conditions during periods of lowest (winter) and peak production (summer).

The total number of water samples analyzed varies year-to-year due to regulatory requirements,
conditions in the basin and applied research and/or special study demands. In 2015, over
15,000 samples were collected by the Water Quality Department and analyzed at OCWD's
state-certified Water Quality Assurance Laboratory, of which 20% were for drinking water.
OCWD developed specific programs to monitor the North Basin and South Basin plumes,
shown in Figures 5-7 and 5-8.
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Continual monitoring of groundwater near the coast is done to assess the effectiveness of the
Alamitos and Talbert Barriers and track salinity levels in the Bolsa and Sunset Gaps. Key
groundwater monitoring parameters used to determine the effectiveness of the barriers include
water level elevations, chloride, TDS, electrical conductivity, and bromide. Groundwater
elevation contour maps for the aquifers most susceptible to seawater intrusion are prepared to
evaluate whether or not the freshwater mound developed by the barrier injection wells is
sufficient to prevent the inland movement of saline water.

OCWD'’s extensive network of monitoring wells within the groundwater basin includes
concentrated monitoring along the seawater barrier and near the recharge basins. GWRS-
related monitoring wells in the vicinity of Kraemer, Miller, and Miraloma basins are used to
measure water levels and to collect water quality samples. In addition to ensuring the protection
of water quality, these wells have been used to determine travel times from recharge basins to
production wells.

Permits regulating operation of GWRS require adherence to rigorous product water quality
specifications, extensive groundwater monitoring, buffer zones near recharge operations,
reporting requirements, and a detailed treatment plant operation, maintenance and monitoring
program. GWRS product water is monitored daily, weekly, and quarterly for general minerals,
metals, organics, and microbiological constituents. Focused research-type testing has been
conducted on organic contaminants and selected microbial species.
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Table 5-2: Monitoring of Regulated and Unregulated Chemicals in Production Wells

CA SWRCB Division of Drinking Water (DDW)
Title 22 Drinking Water: Groundwater Source Monitoring Frequency - Regulated Chemicals

Chemical Class

Frequency

Monitoring Notes

Inorganic - General Minerals

Once every 3 years

Inorganic - Trace Metals

Once every 3 years

Nitrate and nitrite Annually New wells sampled quarterly for 1st year
Detected > 50% MCL Quarterly
Perchlorate New wells sampled quarterly for 1st year
State Detection limit = 4 ppb; OCWD RDL = 2.5
Detected > DLR Quarterly ppb

Non-detect at < DLR

Once every 3 years

Volatile organic chemicals (VOC)

Annually

New wells sampled quarterly for 1st year

Detected VOC

Quarterly

Synthetic organic chemicals (SOC)

New wells sampled quarterly for 1st year; if non-
detect, susceptibility waiver for 3 years

Simazine

Once every 3 years

Must sample 2 consecutive quarters once every 3
years

Radiological

New wells sampled quarterly for 1st year (initial
screening) to determine reduced monitoring
frequency for each radionuclide

Detected at > 1/2 MCL to MCL

Once every 3 years

Per radionuclide

Detected at > DLR <1/2 MCL

Once every 6 years

Per radionuclide

Non-detect at < DLR

Once every 9 years

Per radionuclide

EP

A and DDW Unregulated Chemicals

DDW : 4-Inorganic and 5-Organic chemicals

EPA UCMRL1 - List 1: 1-Inorganic and 10-
Organic chemicals

EPA UCMR1 - List 2: 13-Organic chemicals

Two required GW

samples:
(1) Vulnerable period:

EPA UCMR2 - List 1: 10 Organic chemicals

May-Jun-Jul-Aug-Sep
(2) 5 to 7 months before
or after the sample

EPA UCMR2 - List 2: 15 Organic chemicals

collected in the vulnerable
period. No further testing
after completing the two

EPA UCMRS List 1: 7-Inorganic and 14-
Organic chemicals

required sampling events

EPA UCMRS List 2: 7-Organic chemicals
(Hormones)

Monitoring completed for existing wells in 2001-
2003; new wells tested during 1st year of
operation

UCMR1 program completed Jan 2001 - Dec 2003

UCMR?2 program completed Jan 2008 - Dec 2010

All water utilities serving >10,000 people.
Monitoring period: Jan 2013 - Dec 2015

All water utilities serving population >100,000 and
EPA selected systems serving <100,000
population. Monitoring
period: Jan 2013 - Dec 2015
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Figure 5-7: North Basin Monitoring Wells

Figure 5-8: South Basin Monitoring Wells
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5.2.4 Coastal Area Monitoring

OCWD operates and maintains a network of coastal area monitoring wells that provide water
level and water quality data that allow staff to evaluate the performance of seawater intrusion
barriers and to identify potential intrusion in coastal areas. The monitoring well network has
been expanded and improved over time based on new information and a greater understanding
of the basin hydrogeology.

In addition to obtaining groundwater level and quality data from the coastal monitoring well
network, valuable geologic information is gained whenever a new well is drilled. Analysis of
lithologic logs and geophysical logs produced during well drilling helps fill in data gaps and
better define the structure of the underlying strata, such as the depth, thickness, and
composition of the various aquifer zones susceptible to seawater intrusion. This geologic
information, coupled with groundwater level and quality data, has led to an improved and refined
conceptual model of Orange County coastal stratigraphy and characterization of seawater
intrusion in the area.

Approximately 200 monitoring and production well sites are monitored for groundwater levels
and quality within a 4- to 5- mile area from the coast, generally seaward or south of the 405
freeway, as shown in Figure 5-9. The monitoring wells are largely located in the coastal gaps
as well as on the coastal mesas. The mesas are not impermeable features; rather, the marine
deposition Pleistocene aquifers extend beneath the mesas to the basin production wells and
provide potential avenues for seawater intrusion.

OCWD conducts the groundwater monitoring for the majority of the monitoring wells with the
exception of the Alamitos Barrier monitoring wells. The Alamitos Seawater Intrusion Barrier is
located along the border of Los Angeles and Orange counties and is jointly owned by OCWD
and LACDPW. LACDPW operates, maintains, and samples Alamitos Barrier monitoring and
injection wells, including those owned by OCWD located within Orange County. Through an
interagency cooperative agreement dating to 1964, operational costs and data are shared
between the two agencies with a joint report on the status of the barrier prepared on an annual
basis.

Most of the monitoring wells shown in Figure 5-9 are owned by OCWD and are either single-
point or nested. Single-point monitoring wells have one screened interval in one targeted
aquifer zone, while nested wells have multiple (2 to 6) casings within the same borehole, with
each casing screened in a separate aquifer zone at a discrete depth. A handful of OCWD
monitoring wells in the coastal area are Westbay multi-port type, having only one well casing but
with multiple monitoring ports each separated by inflatable packers. Therefore, although there
are approximately 200 monitoring and production well sites in the coastal groundwater
monitoring program, there are as many as 436 individual sampling points.
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Figure 5-9: Seawater Intrusion Monitoring Wells

In addition to OCWD monitoring wells, there are a few privately owned monitoring wells and
active municipal production wells included in OCWD'’s coastal monitoring program. For
example, in Sunset Gap there are a few monitoring wells owned by The Boeing Company
(Boeing) related to a shallow VOC plume in the area; Boeing monitors these wells twice a year
(groundwater levels and VOCs), and OCWD obtains split samples with Boeing for seawater
intrusion monitoring. The retail water agency production wells in the coastal monitoring program
include three wells inland of the Alamitos Barrier (City of Seal Beach and Golden State Water
Company) and three wells just inland of Sunset Gap (City of Huntington Beach). A complete list
of all wells in the coastal groundwater monitoring program, along with their screened interval
depths, can be found in Appendix A.

Groundwater levels are measured bi-monthly (every 2 months) at the majority of coastal
monitoring wells, with many wells done monthly where seasonally changing gradients and
protective elevations must be evaluated throughout the year to evaluate the potential for
intrusion and the effectiveness of injection barrier operations at the Alamitos and Talbert
barriers. In addition, several key coastal wells are also equipped with pressure transducers
connected to automated data loggers that are downloaded regularly and record twice-daily
groundwater level readings.
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Nearly all of the coastal monitoring wells are sampled semi-annually (March and September) for
key groundwater quality parameters to assess seawater intrusion and barrier operations. Some
wells in the immediate vicinity of the injection barriers are sampled more frequently (e.g.,
guarterly) to track injection water pathways and travel times, per the permit requirements for the
direct injection of purified recycled water. Key groundwater quality parameters analyzed for the
coastal monitoring program include chloride, bromide, and electrical conductivity (EC), which is
a surrogate for TDS. The EC is typically measured both in the field at the time of sampling and
in the laboratory.

Dissolved chloride concentrations and EC are used both to track seawater intrusion and to trace
the injection of purified recycled water at the barriers, especially the Talbert Barrier in which the
injection supply consists of 100 percent recycled water having a much lower salinity signal than
native fresh groundwater. Chloride is considered to be a good conservative intrinsic tracer
since it is relatively unaffected by sorption- and chemical-, or biological reactions in the
subsurface. Bromide concentrations in brackish groundwater samples are valuable to help
determine the origin or source of intrusion by evaluating the chloride to bromide ratio. Chloride
to bromide ratios in the range of 280-300 in brackish coastal samples suggest relatively young
active intrusion from the ocean or water body connected to the ocean, whereas lower ratios may
indicate intrusion from past oil brine disposal or an influence of very old connate water from the
original marine depositional process when these coastal aquifers were first formed.

5.3 SURFACE WATER AND RECYCLED WATER
MONITORING

Surface water from the Santa Ana River is a major source of recharge supply for the
groundwater basin. As a result, the quality of the surface water has a significant influence on
groundwater quality. Therefore, characterizing the quality of the river and its effect on the basin
is necessary to verify the sustainability of continued use of river water for recharge and to
safeguard a high-quality drinking water supply for Orange County. Several on-going programs
monitor the condition of Santa Ana River water. OCWD monitoring sites along the river and its
tributaries are shown in Figure 5-10.

2017 BASIN 8-1 ALTERNATIVE Water Resource Monitoring Programs 5-17



OCWD Management Area

Figure 5-10: Surface Water Monitoring Locations
5.3.1 Surface Water Monitoring Programs

SARMON Monitoring

OCWD implements a comprehensive surface water and groundwater monitoring program,
referred to as the Santa Ana River Monitoring (SARMON) Program. Monitoring activities
include sites on the Santa Ana River, Anaheim Lake, Miraloma Basin, and Santiago Basin, as
well as selected monitoring wells downgradient from the recharge basins to provide data on
travel time, to assess water quality changes and ensure the continued safety of recharging
Santa Ana River water into the groundwater basin.

On-going monthly surface water monitoring of the Santa Ana River is conducted at Imperial
Highway near the diversion of the river to the off-river recharge basins and at a site below Prado
Dam. Sampling frequencies for selected river sites and recharge basins are shown in Table 5-
3.
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Table 5-3: Surface Water Quality Sampling Frequency within Orange County
(A= annual, S= semi-annual, M = monthly, Q = quarterly)

SAR SAR Anaheim Miraloma | Santiago
CATEGORY Below Imperial Lake Basin Basins

Dam Hwy

General Minerals M M Q Q M
Nutrients M M Q Q M
Metals Q Q Q Q Q
Microbial M M Q M M
Volatile Organic Compounds (VOC) Q M Q Q M
Semi-Volatile Organic Compounds Q Q Q Q Q
Total Organic Halides (TOX) M M Q -- M
Radioactivity Q Q Q -- Q
Perchlorate M M Q Q M
Chlorate Q M Q Q M
NDMA Formation Potential (NDMA-FP) -- S -- -- --
Chemicals of Emerging Concern (CEC) Q Q Q Q Q

*Imperial Highway samples are tested for a full suite of CECs. The other sites are tested for a reduced list of analytes.

Basin Monitoring Program Annual Report of Santa Ana Water Quality

The Basin Monitoring Program Task Force (Task Force) monitors levels of Total Inorganic
Nitrogen (TIN) and Total Dissolved Solids (TDS) in groundwater basins in the Santa Ana River
Watershed. The Task Force is a group of 22 water and wastewater agencies in the watershed
that conducts this work under the direction of the Regional Water Board. The Board requires
that the Task Force prepare an annual report of the Santa Ana River water quality. Sampling
locations used for this program include sites, shown in Figure 5-10, sampled by OCWD, USGS,
and the Chino Basin Watermaster/Inland Empire Utilities Agency for the Hydrologic Control
Monitoring Program (HCMP).

Santa Ana River Watermaster Monitoring

The Santa Ana River Watermaster produces an annual report in fulfillment of requirements of
the Stipulated Judgment in the case of Orange County Water District v. City of Chino, et al.,
Case No. 117628-County of Orange, entered by the court on April 17, 1969. The Judgment
settled water rights between entities in the Lower Area of the Santa Ana River Basin
downstream of Prado Dam against those in the Upper Area tributary to Prado Dam. The court-
appointed Watermaster Committee consists of representatives of the Orange County Water
District representing the Lower Area and San Bernardino Municipal Water District, Western
Municipal Water District, and the Inland Empire Utilities Agency, representing the Upper Area.
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The Watermaster annually compiles the basin hydrologic and water quality data necessary to
determine compliance with the provisions of the Judgment. The data include records of stream
discharge (flow) and quality for the Santa Ana River at Prado Dam and at Riverside Narrows as
well as discharges for most tributaries; flow and quality of non-tributary water entering the river;
rainfall records at locations in or adjacent to the watershed; and other data that may be used to
support the determinations of the Watermaster.

Data collected by the USGS at two gaging stations, “Santa Ana River below Prado” and “Santa
Ana River at Metropolitan Water District Crossing” are used. Discharge data at both stations
consists of computed daily mean discharges based on continuous recordings and daily
maximum and minimum and mean values for EC measured as specific conductance and
monthly measured values for total dissolved solids.

Stream gage data collected by the USGS at the following gaging stations are also used: Santa
Ana River at E Street in San Bernardino, Chino Creek at Schaefer Avenue, Cucamonga Creek
near Mira Loma, and Temescal Creek in the City of Corona. Precipitation data is collected at
the USGS Gilbert Street Gage in San Bernardino and by OCWD in Orange County.

Emerging Constituents

OCWD patrticipated in a watershed-wide Emerging Constituents Monitoring Program
administered by the Santa Ana Watershed Project Authority. This group was formed in 2010 to
characterize emerging constituents in 1) municipal wastewater effluents, 2) the Santa Ana River
at various locations, and 3) imported water. Three years of testing (2011-2013) were completed
as directed by the Regional Water Quality Control Board (R8-2009-0071). OCWD monitored
two sites twice a year on the Santa Ana River for this program. Watershed-wide testing may be
conducted in the future.

OCWD monitors two surface water sites monthly on the Santa Ana River and at groundwater
monitoring wells downgradient of the recharge area. In addition, OCWD sampled for emerging
constituents at the diversion into the Prado Wetlands once during the winter and fall and
monthly from spring through summer as part of a focused research study.

For the GWRS, OCWD performs the emerging constituents monitoring required by its Regional
Water Board permit and by the Amended Recycled Water Policy adopted by the State Water
Resources Control Board in 2013. Samples are analyzed for pharmaceuticals, endocrine
disruptors and other emerging constituents such as personal care products, food additives,
pesticides and industrial chemicals.

Metropolitan Water District of Southern California Imported Water

Imported water purchased by OCWD from the Metropolitan Water District of Southern California
(MWD) is monitored for general minerals, nutrients and other selected constituents. OCWD
may also monitor metals, volatile organics and select semi-volatile organics (e.g., pesticides and
herbicides). MWD performs its own comprehensive monitoring and provides data to the District
upon request.
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5.3.2 Recycled Water Monitoring

Performance of the GWRS is monitored on a routine basis. Annual GWRS reports are prepared
by a diplomate of the American Academy of Environmental Engineering and an Independent
Advisory Panel (IAP) to document ongoing scientific peer review. The IAP analyzes data in
OCWD'’s Annual GWRS Report as well as water quality data collected throughout the
groundwater basin. The IAP is appointed and administered by the National Water Research
Institute to provide credible, objective review of all aspects of GWRS by scientific and
engineering experts. In addition to formal written reports, the IAP also offers suggestions for
enhancing monitoring of water quality, improving the efficiency of current GWRS technologies
and evaluating future projects associated with the GWRS.

Use of GWRS water is regulated by the Regional Water Board and the Division of Drinking
Water. Monitoring is performed at the WRD-owned Leo J. Vander Lans Advanced Water
Treatment Facility that supplies recycled water to the Alamitos Seawater Barrier for injection.

To comply with the permit to operate the GWRS, groundwater samples are taken from 35
monitoring wells at nine sites to monitor GWRS water after percolation or injection. Samples
are also taken from wells downgradient and along the groundwater flow path to collect data for
long-term analysis of the effect of using GWRS supply for groundwater recharge. The location
of these wells is shown in Figure 5-11. Monitoring frequencies are shown in Table 5-4.

Because of the low concentration of salts in GWRS water, OCWD initiated a Metals Mobilization
Study to analyze for trace metals in selected wells near and downgradient of basins used for
recharge of GWRS water. The GWRS Independent Advisory Panel recommended this study to
evaluate the potential of GWRS water to alter existing groundwater geochemical equilibria, such
as causing metals currently bound to aquifer sediments to be released when GWRS water
mixes with an aquifer matrix that is in equilibrium with the ambient groundwater.

OCWD is investigating the feasibility of injecting 100 percent GWRS water directly into the
Principal Aquifer in the central part of the basin. The Mid-Basin Injection Demonstration Project
consists of a test injection well (MBI-1) along with seven nearby monitoring wells (SAR-10/1-4
and SAR-11/1-3) located approximately three miles north of the Talbert Barrier, along the
GWRS pipeline at the Santa Ana River and Edinger Avenue in Santa Ana.

Ambient water quality conditions are monitored in the vicinity of the demonstration project to
establish a water quality baseline to evaluate the potential of metals mobilization upon injection
of GWRS water and to access any other water quality changes should they occur once injection
of GWRS water at the site commences. Samples are analyzed for microbial, general minerals,
trace metals, semi-volatile organic compounds, and radiological constituents. Data from this
Mid-Basin Injection Demonstration Project will support the design and permitting of future
additional wells in the basin.
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Figure 5-11: Recycled Water Monitoring Wells

Table 5-4: Groundwater Replenishment System Product Water Quality Monitoring

CATEGORY TESTING FREQUENCY

General Minerals monthly
Nitrogen Species (NO3, NO2, NH3, Org-N) twice weekly
TDS weekly
Metals quarterly
Inorganic Chemicals quarterly
Microbial daily
Total Organic Carbon (TOC) daily
Non-volatile Synthetic Organic Compounds (SOCSs) quarterly
Disinfection Byproducts quarterly
Radioactivity quarterly
Emerging Constituents quarterly
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SECTION6  WATER RESOURCE MANAGEMENT
PROGRAMS

6.1 LAND USE ELEMENTS RELATED TO BASIN
MANAGEMENT

The OCWD Management Area is highly urbanized. Monitoring potential impacts from proposed
new land uses and planning for future development are key management activities essential for
sustainable management of the groundwater basin.

OCWD monitors, reviews and comments on local land use plans and environmental documents
such as Environmental Impact Reports, Notices of Preparation, amendments to local General
Plans and Specific Plans, proposed zoning changes, draft Water Quality Management Plans,
and other land development plans. District staff also review draft National Pollution Discharge
Elimination System and waste discharge permits issued by the Regional Water Board. The
proposed projects and programs may have elements that could cause short- or long-term water
guality impacts to source water used for groundwater replenishment or have the potential to
degrade groundwater resources. Monitoring and reviewing waste discharge permits provides
OCWD with insight on activities in the watershed that could affect water quality.

The majority of the basin’s land area is located in a highly urbanized setting and requires
tailored water supply protection strategies. Reviewing and commenting on stormwater permits
and waste discharge permits adopted by the Regional Water Board for the portions of Orange,
Riverside and San Bernardino counties that are within the Santa Ana River watershed are
conducted by OCWD on a routine basis. These permits can affect the quality of water in the
Santa Ana River and other water bodies, thereby impacting groundwater quality in the basin.

OCWD works with local agencies having oversight responsibilities on the handling, use and
storage of hazardous materials; underground tank permitting; well abandonment programs;
septic tank upgrades; and drainage issues. Participating in basin planning activities of the
Regional Water Board and serving on technical advisory committees and task forces related to
water quality are also valuable activities to protect water quality.

6.1.1 Summary of Plans Related to Basin Management

Municipal Stormwater Permit

The municipal separate storm sewer systems (MS4) permit (Order R-8-2009-0030) was
adopted by the Regional Water Board with specific requirements for new development and
significant redevelopment to manage stormwater on-site. Low impact development (LID) is a
stormwater management strategy that emphasizes conservation and use of existing site
features integrated with distributed stormwater controls. The strategy is designed to mimic
natural hydrologic patterns of undeveloped sites as opposed to traditional stormwater
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management controls. LID includes both site design and structural measures used to manage
stormwater on a particular development site.

The MS4 permit requires that any new development or significant re-development project
consider groundwater conditions as part of the preparation of a Project Water Quality
Management Plan (WQMP). The County of Orange prepared a Model WQMP to explain the
requirements and types of analyses that are required in preparing a Conceptual/Preliminary or
Project WQMP in compliance with the permit. A Technical Guidance Document (TGD) was
prepared as a technical resource companion to the Model WQMP.

To assist municipalities in implementing the stormwater program, the county prepared detailed
maps showing areas where infiltration potentially is feasible and areas where infiltration is likely
to be infeasible due to soil conditions, high groundwater, potential for landslides, and
groundwater contamination. These maps are included as Figure XVI1.2 in Appendix XVI of the
Technical Guidance Document that can be found at:
http://cms.ocgov.com/gov/pw/watersheds/documents/wgmp/default.asp

A permit condition requires that municipalities consult with the applicable groundwater
management agency in reviewing on-site project plans that propose to infiltrate storm water on-
site. As such, OCWD reviews these plans within OCWD boundaries to evaluate potential
impacts to groundwater quality due to infiltration of stormwater at particular sites.

The TGD contains specific criteria to protect groundwater quality as part of local efforts to
manage stormwater infiltration. The depth to seasonal high groundwater table beneath the
project may preclude on-site infiltration of stormwater. In areas with known groundwater and
soil contamination, infiltration may need to be avoided if it could contribute to the movement or
dispersion of soil or groundwater contamination or adversely affect ongoing cleanup efforts.
Potential for contamination due to infiltration is dependent on a number of factors including local
hydrogeology and the chemical characteristics of the pollutants of concern. If infiltration is
under consideration in areas where soil or groundwater pollutant mobilization is a concern, a
site-specific analysis must be conducted to determine where infiltration-based BMPs can be
used without adverse impacts.

Criteria for infiltration related to protection of groundwater quality include:

¢ Minimum separation between the ground surface and groundwater including guidance
for calculating mounding potential

e Categorization of infiltration BMPs by relative risk of groundwater contamination
e Pollutant sources in the tributary watershed and pretreatment requirements
e Setbacks from known plumes and contaminated sites

e Guidelines for review by applicable groundwater management agencies
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North Orange County Integrated Reqgional Water Management Plan

This plan was prepared by the County of Orange with the participation of a diverse group of
stakeholders. The North Orange County planning area encompasses the Santa Ana River
Watershed, the Lower San Gabriel River, Coyote Creek Watershed, and the Anaheim Bay-
Huntington Harbour Watershed. The North Orange County Integrated Regional Watershed
Management Plan was prepared in 2011 to maximize use of local water resources, to increase
collaboration and to apply multiple water management strategies by implementing multi-purpose
projects in the region. The plan was designed to help agencies, governments and community
groups manage their water, wastewater and ecological resources and to identify potential
projects to improve water quality, engage in long range water planning and obtain funding.
OCWD participated in the preparation of this plan and submitted proposed projects to be
considered as regional projects to augment local water supplies, protect groundwater quality
and increase water supply reliability.

Central Orange County Integrated Regional and Coastal Watershed
Management Plan

The Central Orange County plan was prepared in 2011 by the County of Orange and local
stakeholders, including OCWD, to serve as a planning tool to effectively manage the region’s
water resources. The central area encompasses the entire Newport Bay Watershed and the
northern portion of the adjacent Newport Coast Watershed that lies within the jurisdiction of the
Santa Ana Regional Water Quality Control Board. The plan sets goals and objectives, identifies
water resource projects, and discusses ways to integrate a proposed project with other projects.

One Water One Watershed (OWOW) 2.0

The Integrated Regional Watershed Management Plan for the Santa Ana Watershed is referred
to as the OWOW 2.0 plan. Drafted by watershed stakeholders, including OCWD, under the
direction of the Santa Ana Watershed Project Authority (SAWPA), this updated plan was
adopted by the SAWPA Commission in 2014. The plan details the water resource related
opportunities and constraints with the aim of developing proposed projects that provide a
regional benefit, are integrated, and are proposed by more than one agency.

Municipal Water District of Orange County

Urban Water Management Plan

The Municipal Water District of Orange County (MWDOC) is a water wholesaler and regional
planning agency serving 26 cities and water districts throughout Orange County, which includes
OCWD'’s service area. MWDOC prepared its 2015 Regional Urban Water Management Plan to
provide a comprehensive assessment of the region’s water services, sources and supplies,
including imported water, groundwater, surface water, recycled water, and wastewater.
Findings and projections in the plan are used by OCWD and water retailers.
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Orange County Reliability Study

The Orange County Reliability Study was prepared in 2016 to comprehensively evaluate current
and future water supply and system reliability for Orange County. Water demands and supplies
were evaluated for current and future conditions with a planning horizon from 2015 to 2040
using a simulation model developed for this study.

6.1.2 Land Use Development and Water Demands and Supply

Water demands within the OCWD Management Area for water year (WY) 2015-16 totaled
approximately 364,000 acre-feet, which reflects the state-mandated water use reductions in
response to the extended drought. Total demands include the use of groundwater, surface
water from Santiago Creek and Irvine Lake, recycled water, and imported water. As shown in
Figure 6-1, water demands between WY1989-90 and 2014-15 have fluctuated between
approximately 413,000 afy to 515,000 afy.

Since its founding, OCWD has grown in area from 162,676 to 243,968 acres and has
experienced an increase in population from approximately 120,000 to 2.4 million people.
OCWD has employed groundwater management techniques to increase the annual yield from
the basin including operating over 1,500 acres of infiltration basins. Annual groundwater
production increased from approximately 150,000 acre-feet in the mid-1950s to a high of over
360,000 acre-feet in WY 2007-08. OCWD strives to maximize production from the basin
through maximizing recharge of the groundwater basin. The groundwater basin is managed
within the established operating range independently of total regional water demands as total
water demands are met by a combination of groundwater and imported water.

Water Demand
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Figure 6-1: Historic Total Water Demands
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6.1.3 Well Development, Management, and Closure

To comply with federal Safe Drinking Water Act requirements regarding the protection of
drinking water sources, the California Department of Public Health (now the Division of Drinking
Water) created the Drinking Water Source Assessment and Protection (DWSAP) program.
Water suppliers must submit a DWSAP report as part of the drinking water well permitting
process and have it approved before providing a new source of water from a new well. OCWD
provides technical support to groundwater producers in the preparation of these reports.

This program requires all well owners to prepare a drinking water source assessment and
establish a source water protection program for all new wells. The source water program must
include: (1) a delineation of the land area to be protected, (2) the identification of all potential
sources of contamination to the well, and (3) a description of management strategies aimed at
preventing groundwater contamination.

Developing management strategies to prevent, reduce, or eliminate risks of groundwater
contamination is one component of the multiple barrier protection of source water. Contingency
planning is an essential component of a complete DWSAP and includes developing alternate
water supplies for unexpected loss of each drinking water source, by man-made or catastrophic
events.

Wells constructed by OCWD are built to prevent the migration of surface contamination into the
subsurface. This is achieved through the placement of annular well seals and surface seals
during construction. Also, seals are placed within the borehole annulus between aquifers to
minimize the potential for flow between aquifers.

Well construction ordinances adopted and implemented by the Orange County Health Care
Agency (OCHCA) and municipalities follow state well construction standards established to
protect water quality under California Water Code Section 231. Cities within OCWD boundaries
that have local well construction ordinances and manage well construction within their local
jurisdictions include the cities of Anaheim, Fountain Valley, Buena Park, and Orange. To
provide guidance and policy recommendations on these ordinances, the County of Orange
established the Well Standards Advisory Board in the early 1970s. The five-member appointed
Board includes OCWD'’s Chief Hydrogeologist. Recommendations of the Board are used by the
OCHCA and municipalities to enforce well construction ordinances within their jurisdictions.

A well is considered abandoned when the owner has permanently discontinued its use or itis in
such a condition that it can no longer be used for its intended purpose. This often occurs when
wells have been forgotten by the owner, were not disclosed to a new property owner, or when
the owner is unknown.

A properly destroyed and sealed well has been filled so that it cannot produce water or act as a
vertical conduit for the movement of groundwater. In cases where a well is paved over or under
a structure and can no longer be accessed it is considered destroyed but not properly sealed.
Many of these wells may not be able to be properly closed due to overlying structures,
landscaping or pavement. Some of them may pose a threat to water quality because they can
be conduits for contaminant movement as well as physical hazards to humans and/or animals.
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Information on the status of wells is kept within OCWD’s Water Resource Management System
data base. Records in this data base show 606 wells that have been destroyed and properly
sealed, 217 destroyed wells with inadequate information to determine if properly sealed and 948
abandoned wells most of which have inadequate information to determine if the well is
accessible or covered over.

OCWD supports and encourages efforts to properly destroy abandoned wells. As part of
routine monitoring of the groundwater basin, OCWD will investigate on a case-by-case basis
any location where data suggests that an abandoned well may be present and may be
threatening water quality. When an abandoned well is found to be a significant threat to the
quality of groundwater, OCWD will work with OCHCA and the well owner, when appropriate, to
properly destroy the well.

The City of Anaheim has a well destruction policy and has an annual budget to destroy one or
two wells per year. The funds are used when an abandoned well is determined to be a public
nuisance or needs to be destroyed to allow development of the site. The city’s well permit
program requires all well owners to destroy their wells when they are no longer needed. When
grant funding becomes available, the city uses the funds to destroy wells where a responsible
party has not been determined and where the well was previously owned by a defunct water
consortium.

6.2 GROUNDWATER QUALITY PROTECTION AND
MANAGEMENT

6.2.1 OCWD Groundwater Quality Protection Policy

OCWD adopted the first Groundwater Quality Protection Policy in 1987 under statutory authority
granted under Section 2 of the OCWD Act. A revised policy was adopted by the Board of
Directors in 2014. The policy guides the actions of OCWD to:

e Maintain groundwater quality suitable for all existing and potential beneficial uses;

e Prevent degradation of groundwater quality and protect groundwater from contamination;

e Assist regulatory agencies in identifying sources of contamination to assure cleanup by
the responsible parties;

e Support regulatory enforcement of investigation and cleanup requirements on responsible
parties in accordance with law;

e Undertake investigation and cleanup projects as necessary to protect groundwater from
contamination;

¢ Maintain consistency with the National Contingency Plan when seeking recovery of
investigation and response costs;

¢ Negotiate with and engage in mediation with parties responsible for contamination when
possible to resolve issues related to cleanup and abatement of contamination;
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e Establish a Groundwater Contamination Cleanup Fund to hold proceeds received from
settlement of lawsuits for each groundwater contamination case for which the District
received moneys;

e Maintain surface water and groundwater quality monitoring programs and monitoring well
network;

¢ Maintain the database system, geographic information system, and computer models to
support water quality programs;

e Maintain an Emergency Response Fund to ensure adequate funds are available to
contain and clean up catastrophic releases of chemicals or other substances that may
contaminate surface water or groundwater;

e Coordinate with groundwater producer(s) impacted or threatened by any groundwater
contamination and work to develop appropriate monitoring and remediation if necessary;
and

e Encourage the beneficial use and appropriate treatment of poor-quality groundwater
where the use of such groundwater will reduce the risk of impact to additional production
wells, increase the operational yield of the basin and/or provide additional water quality
improvements to the basin.

6.2.2 Salinity Management Programs

Increasing salinity in water supplies is a significant water quality problem in many parts of the
southwestern United States and southern California. Programs to manage salinity within the
OCWD Management Area are described in this section. These programs include both
programs within the management area as well as those related to management of surface water
in the upper watershed that affect the quality of water used by OCWD for groundwater
replenishment. Seawater intrusion barrier programs are described in Section 6.5.

Coastal Pumping Transfer Program

The Coastal Pumping Transfer Program (CPTP) allows OCWD to manage salinity levels in the
groundwater basin by encouraging the shifting of groundwater production from the coastal area
to inland areas. The purpose of the CPTP is to encourage inland producers to pump more
groundwater and coastal producers to pump less in order to raise coastal groundwater levels,
which lessens the potential for seawater intrusion. Inland producers participate in this
cooperative program to increase pumping and both inland and coastal producers are
compensated so that it is a cost-neutral program for the groundwater producers.

Groundwater Replenishment System

The GWRS plant produces highly-treated recycled water to be used for groundwater recharge
and to operate the Talbert Seawater Intrusion Barrier. The TDS of water produced by GWRS is
approximately 50 mg/L. Recharging the groundwater basin with this water supply significantly
improves the water quality of the basin.
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Septic Systems

Another source of salinity in the basin originates from onsite wastewater treatment systems,
commonly known as septic systems. There are an estimated 2,500 septic systems in operation
within the OCWD Management Area. Septic systems operate by collecting wastewater in a
holding tank and then allowing the liquid fraction to leach out into the underlying sediments
where it becomes filtered and eventually becomes part of the groundwater supply. A properly
maintained system can be effective at removing many contaminants from the wastewater but
salts remain in the leachate. Septic systems are typically in older communities that were
developed prior to the construction of sewer systems or located in an area some distance from
existing sewers. The State Water Board and Regional Water Board regulate the siting of new
septic systems to reduce the possibility of groundwater contamination. Within Orange County,
water districts and local officials work to expand sewer systems in order to reduce the use of
septic systems to the extent feasible and economical.

Nitrogen and Selenium Management Program

Selenium is a naturally-occurring micronutrient found in soils and groundwater in the Newport
Bay watershed. Selenium is essential for reproductive health and immune system function in
humans, fish and wildlife. However, selenium bio-accumulates in the food chain and can result
in deformities, stunted growth, reduced hatching success, and suppression of immune systems
in fish and wildlife.

Prior to urban development, in the western portion of the Irvine Subbasin was an area of
shallow groundwater that contained an area known as the Swamp of the Frogs (Cienega de Las
Ranas). Runoff from local foothills over several thousands of years accumulated selenium-rich
deposits in the swamp. To make this region suitable for farming, drains and channels were
constructed in the early 1900s. This mobilized selenium from sediments into the shallow
groundwater drained by the channels that eventually discharge to Newport Bay.

The Nitrogen and Selenium Management Program was formed to develop and implement a
work plan to address selenium and nitrate in the watershed. This stakeholder working group
that includes the County of Orange, affected cities, environmental organizations, Irvine Ranch
Water District, the Irvine Company and the Regional Water Board are implementing a long-term
work plan. Management of selenium is difficult as there is no off-the-shelf treatment technology
available.

Groundwater Desalters and the Inland Empire Brineline and Non-
Reclaimable Waste Line

Several water treatment plants that are designed to remove salts from groundwater, commonly
referred to as desalters, have been built in Orange, Riverside, and San Bernardino counties.
These plants are effectively reducing the amount of salt buildup in the watershed. Managing
salinity in the upper watershed is important to OCWD as this protects the water quality in the
Santa Ana River that is used in Orange County for groundwater recharge. The Inland Empire
Brine Line, formerly called the Santa Ana Regional Interceptor (SARI), built by SAWPA, has
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operated since 1975 to remove salt from the watershed by transporting industrial wastewater
and brine produced by desalter operations directly to OCSD for treatment.

The other brine line in the upper watershed, the Non-Reclaimable Waste Line in the Chino
Basin operated by the Inland Empire Utilities Agency (IEUA), segregates high TDS industrial
wastewater and conveys this flow to Los Angeles County for treatment and disposal.

In Orange County, salinity management projects include groundwater desalters located in the

cities of Tustin and Irvine that are pumping and treating high salinity groundwater. The saline

groundwater in Tustin and Irvine is a combination of naturally occurring salts and impacts from
past agricultural activities.

Basin Monitoring Program Task Force

In 1995, a task force of over 20 water and wastewater resource agencies and local
governments, including OCWD, initiated a study to evaluate the impacts to groundwater quality
of elevated levels of total inorganic nitrogen (TIN) and total dissolved solids (TDS) in the
watershed. This study was completed and resulted in adoption in 2004 of amendments to the
Water Quality Control Plan for the Santa Ana River Basin (Basin Plan). This nearly 10-year
effort involved collecting and analyzing data in 25 newly defined groundwater management
zones in the watershed to recalculate nitrogen and TDS levels and to establish new water
guality objectives.

One major challenge of this effort was developing the tools and collecting data to assess and
monitor surface water and groundwater interactions. Although typically regulated and managed
separately, stakeholders recognized that surface water and groundwater in the watershed are
interconnected and as such protection of these resources would require a comprehensive
program. Models were developed and data collected to enable an evaluation of the potential
short-term and long-term impacts on water resources due to changes in land use, the quantity
and quality of runoff, and point source discharges.

The Basin Plan charges the Task Force with implementing a watershed-wide TDS/Nitrogen
management program. Task Force members agreed to fund and participate in a process to
recalculate ambient water quality every three years in each of the 25 groundwater management
zones and to compare water quality to the water quality objectives in order to measure
compliance with the Basin Plan. The latest recalculation, the third since adoption of the
amendment, was completed in 2014 (Wildermuth, 2014).

Salinity Management and Imported Water Recharge Workgroup

The Salinity Management and Imported Water Recharge Workgroup, in cooperation with the
Regional Water Board, implements a cooperative agreement signed in 2008 by water agencies
that use imported water for groundwater recharge. The objective of this effort is to evaluate and
monitor the long-term impacts of recharging groundwater basins with imported water. The
workgroup analyzes water quality data and estimates future conditions to evaluate the potential
impact of recharging imported water. TDS and nitrate data are collected and analyzed to
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determine whether the intentional recharge of imported water may have adverse impacts on
compliance with salinity objectives in the region.

Management of Nitrates

OCWD regularly monitors nitrate levels in groundwater and works with Groundwater Producers
to treat individual wells when nitrate concentrations exceed safe levels. Construction of the
Tustin Main Street Treatment Plant is an example of such an effort.

Within Orange County, nitrate (as N) levels in groundwater generally range from 4 to 7 mg/L in
the Forebay area and from 1 to 4 mg/L in the Pressure area. One of OCWD’s programs to
reduce nitrate concentrations in groundwater is managing the nitrate concentration of water
recharged in OCWD facilities. This includes managing the quality of surface water flowing to
Orange County through Prado Dam. To reduce nitrate concentrations in Santa Ana River
water, OCWD owns and operates an extensive system of wetlands in the Prado Basin.

The 465-acre Prado Constructed Wetlands, shown in Figure 6-2 are designed to remove
nitrogen and other contaminants from the Santa Ana River before the water is diverted from the
river in Orange County for recharge through OCWD'’s surface water recharge system. The
majority of the baseflow (non-stormwater flow) in the Santa Ana River is comprised of treated
wastewater. On an annual basis, about 50 percent of the SAR flow entering the Prado Basin is
treated wastewater, but during summer months, treated wastewater can comprise more than 90
percent of the baseflow. OCWD diverts approximately half of the base flow of the Santa Ana
River through the wetland ponds, which remove an estimated 15 to 40 tons of nitrate a month
depending on the time of year. The wetlands are more effective from May through October
when the water temperatures are warmer and daylight hours are longer. During summer
months the wetlands reduce nitrate from nearly 10 mg/L to 1 to 2 mg/L.
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Figure 6-2: OCWD Prado Wetlands

6.2.3 Regulation and Management of Contaminants

A variety of federal, state, county and local agencies have jurisdiction over the regulation and
management of hazardous substances and the remediation of contaminated groundwater
supplies. OCWD does not have regulatory authority to require responsible parties to clean up
pollutants that have contaminated groundwater. In some cases, OCWD has pursued legal
action against entities that have contaminated the groundwater basin to recover OCWD'’s
remediation costs or to compel those entities to implement remedies. OCWD also coordinates
and cooperates with regulatory oversight agencies that investigate sources of contamination.
OCWD efforts to assess the potential threat to public health and the environment from
contamination in the Santa Ana River Watershed and within the County of Orange include:

¢ Reviewing ongoing groundwater cleanup site investigations and commenting on the
findings, conclusions, and technical merits of progress reports;

¢ Providing knowledge and expertise to assess contaminated sites and evaluating the
merits of proposed remedial activities; and

¢ Conducting third-party groundwater split samples at contaminated sites to assist
regulatory agencies in evaluating progress of groundwater cleanup and/or providing
confirmation data of the areal extent of contamination.

The following is a summary of the potential contaminants of greatest concern for basin water
guality management.
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Methyl Tertiary Butyl Ether (MTBE)

Methyl tertiary butyl ether (MTBE) is a synthetic, organic chemical that was added to gasoline to
increase octane ratings during the phase-out of leaded gasoline. In the mid-1990s, the
percentage of MTBE added to gasoline increased significantly to reduce air emissions. MTBE
is a serious threat to groundwater quality as it sorbs weakly to soil and does not readily
biodegrade. The greatest source of MTBE contamination comes from underground fuel tank
releases. The State of California banned the use of the additive in 2004 in response to its
widespread detection in groundwater throughout the state.

In 2003, OCWD filed suit against numerous oil and petroleum-related companies that produce,
refine, distribute, market, and sell MTBE and other oxygenates. The suit seeks funding from
these responsible parties to pay for the investigation, monitoring and removal of oxygenates
from the basin.

Volatile Organic Compounds

Volatile organic compounds (VOCS) in groundwater come from a number of sources. From the
late 1950s through early 1980s, VOCs were used for industrial degreasing in metals and
electronics manufacturing. Other common sources include paint thinners and dry cleaning
solvents. OCWD'’s comprehensive water quality monitoring programs include testing for a wide-
range of potential VOC contaminants in order to discover incidents of groundwater
contamination at the earliest possible stage.

N-Nitrosodimethylamine (NDMA)

N-Nitrosodimethylamine (NDMA) is a low molecular weight compound that can occur in
wastewater after disinfection of water or wastewater via chlorination and/or chloramination. Itis
also found in food products such as cured meat, fish, beer, milk, and tobacco smoke. OCWD
routinely monitors for NDMA in the groundwater and in water supplies used for recharge.

Dioxane

A suspected human carcinogen, 1,4-dioxane, is used as a solvent in various industrial
processes such as the manufacture of adhesive products and membranes and may be present
in consumer products such as detergents, cosmetics, pharmaceuticals, and food products.

Constituents of Emerging Concern

Constituents of emerging concern (CECs) are synthetic or naturally occurring substances that
are not formally regulated in water supplies or wastewater discharges but can now be detected
using very sensitive analytical techniques. One of the newest groups of constituents of
emerging concern includes pharmaceuticals, personal care products and endocrine disruptors.
Due to the potential impact of EDCs on water reclamation projects, OCWD prioritizes monitoring
of these chemicals.
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OCWD'’s state-certified laboratory is one of a few in the state that has a program to continuously
develop capabilities to analyze for new compounds and works on developing low detection
levels for chemicals likely to be targeted for future regulation or monitoring.

OCWD advocates the following general principles as water suppliers and regulators develop
programs to protect public health and the environment from adverse effects of CECs:

¢ Monitoring should focus on constituents that pose the greatest risk.

e Constituents that are prevalent, persistent in the environment, and may occur in unsafe
concentrations should be prioritized.

e Analytical methods to detect these constituents should be approved by the state or
federal government.

e Studies to evaluate the potential risk to human health and the environment should be
funded by the state or federal government.

o The state and federal government should encourage programs to educate the public on
waste minimization and proper disposal of unused pharmaceuticals.

OCWD is committed to (1) track new compounds of concern; (2) research chemical occurrence
and treatment; (3) communicate closely with the Division of Drinking Water on prioritizing
investigation and guidance; (4) coordinate with Orange County Sanitation District, upper
watershed wastewater dischargers and regulatory agencies to identify sources and reduce
contaminant releases; and (5) inform the Groundwater Producers on emerging issues.

6.3 RECYCLED WATER PRODUCTION

6.3.1 Overview

The Groundwater Replenishment System (GWRS) is a joint project built by OCWD and the
Orange County Sanitation District that began operating in 2008. Wastewater that otherwise
would be discharged to the Pacific Ocean is purified using a three-step advanced process to
produce high-quality water used to control seawater intrusion and recharge the groundwater
basin. The GWRS produces up to 100 million gallons per day (mgd) of highly-treated recycled
water. Plans are underway for expansion of GWRS to increase total capacity to 130 mgd. The
system includes three major components (1) the Advanced Water Purification Facility (AWPF),
(2) the Talbert Seawater Intrusion Barrier, and (3) recharge basins where GWRS water is
percolated into the groundwater basin, schematically illustrated in Figure 6-3.

Secondary-treated wastewater is conveyed to OCWD from OCSD Plant No.1, located adjacent
to OCWD's facilities in Fountain Valley. The water undergoes an advanced treatment process
that includes microfiltration, reverse osmosis and advanced oxidation/disinfection with hydrogen
peroxide and ultraviolet light exposure followed by de-carbonation and lime stabilization. The
Full Advanced Treated water is used for groundwater recharge, to supply the Talbert Seawater
Barrier and provide recycled water for three industrial/commercial users. On average, 34
percent of the water is injected in the Talbert Barrier and 66 percent is percolated in the
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recharge basins. Industrial and commercial uses include cooling water for the City of Anaheim’s
Canyon Power Plant, recycled water for the Anaheim Regional Transportation Intermodal
Center, and hydrostatic testing of new secondary treatment basins at OCSD Plant No.1.

GWRS water is recharged in Kraemer, Miller and Miraloma basins, located in the city of
Anaheim. Water is conveyed to these basins through a 13-mile pipeline in the west levee of the
Santa Ana River through the cities of Fountain Valley, Santa Ana, Orange, and Anaheim and
along the Carbon Canyon Diversion Channel. Five feet in diameter at its end point, this pipeline
is capable of delivering over 80 million gallons of highly-treated recycled water to the basins
each day.

Figure 6-3: Groundwater Replenishment System
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6.4 CONJUNCTIVE USE PROGRAMS

Recharge water sources include water from the Santa Ana River and tributaries, imported
water, and recycled water supplied by the GWRS as well as incidental recharge from
precipitation and subsurface inflow. OCWD owns over 1,500 acres of land on which there are
1,067 wetted acres of recharge facilities. These facilities are located in the Forebay of the
groundwater basin adjacent to the Santa Ana River and Santiago Creek.

Managed aquifer recharge began in the 1930s, in response to declining water levels in the
basin. OCWD began purchasing portions of the river channel, eventually acquiring six miles of
the channel in Orange County, in order to maximize the recharge of Santa Ana River water to
the basin.

Recharge of imported water began in 1949 when OCWD began purchasing Colorado River
water from MWD. In 1958, OCWD purchased and excavated a 64-acre site one mile north of
the Santa Ana River to create Anaheim Lake, OCWD's first recharge basin. Today OCWD
operates a network of 25 facilities that recharge an average of over 230,000 afy.

6.4.1 Sources of Recharge Water Supplies
Water supplies used to recharge the groundwater basin are listed in Table 6-1. Figure 6-4

shows the historical recharge by source from 1936 to 2016. Table 6-2 shows the average
annual recharge by source between WY 2006-07 and 2015-16.

Santa Ana River

Water from the Santa Ana River is a primary source of water used to recharge the groundwater
basin. OCWD diverts river water into recharge facilities where the water percolates into the
groundwater basin. Recharge facilities are capable of recharging all of the baseflow. Both the
Santa Ana River baseflow and storm flow vary from year to year as shown in Figure 6-5.
Recent trends show a decline in baseflow, which may be a result of increased recycling, drought
conditions, and declining per capita water use in the upper watershed. The volume of storm
water that can be recharged into the basin is highlight dependent on the amount and timing of
precipitation in the upper watershed, which is highly variable, as shown in Figure 6-6. OCWD
has water rights to all storm flows that reach Prado Dam. When storm flows exceed the
capacity of the diversion facilities, river water reaches the ocean and this portion is lost as a
water supply.

Santiago Creek

Santiago Creek is the primary drainage for the northwest portion of the Santa Ana Mountains
and ultimately drains into the Santa Ana River. OCWD captures and recharges water in
Santiago Creek that flows into the Santiago Recharge Basins. During dry periods, the Santiago
basins are used to recharge Santa Ana River flows which are pumped to the basins.
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Table 6-1: Sources of Recharge Water Supplies

RECHARGE
SUPPLY SOURCES AND DESCRIPTION LOCATION
Base Flow Perennial flows from the upper Santa Ana River,
watershed in Santa Ana River; recharge basins, and
predominately treated wastewater | Santiago Creek
Santa Ana discharges
River
Storm Flow Precipitation from upper Santa Ana River,
watershed flowing in Santa Ana recharge basins, and
River through Prado Dam Santiago Creek
Storm Flow / Storm flows in Santiago Creek Santiago Creek,
Santiago Santa Ana River and Santa Ana River water Santa Ana River,
Creek pumped from Burris Basin via recharge basins
Santiago Pipeline
Precipitation and | Precipitation and runoff from Basin-wide
Incidental subsurface inflow | Orange County foothills,
Recharge subsurface inflow from basin
boundaries
Groundwater Advanced treated wastewater Injected into Talbert
Replenishment produced at GWRS plant in Barrier; recharged in
System Fountain Valley Kraemer, Miller, and
Recycled Miraloma basins
Water Water Water purified at the Leo J. Injected into Alamitos
Replenishment Vander Lans Treatment Facility in | Barrier
District of Long Beach
Southern CA
Untreated State Water Project and Colorado | Various recharge
River Aqueduct basins
Imported
Water Treated State Water Project and Colorado | Injected into Talbert
River Aqueduct treated at MWD and Alamitos Barriers
Diemer Water Treatment Plant
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Figure 6-4: Historical Recharge in Surface Water Recharge System

Table 6-2: Annual Recharge by Source, Water Year 2006-07 to 2015-16 (acre-feet)

Santa Ana River

Base Storm Recycled Imported Incidental

Water year Flow Flow Water Water In-Lieu Recharge Total
2006-07 | 133000 | 39,000 400 | 111000| 37,000 14000 | ***
2007-08 | 122,000 | 61,000 | 18,000 | 15,000 0 46,000 262’08
2008-09 | 106,000 52,000 55,000 | 33,000 0 68,000 334’08
2009-10 | 103,000 59,000 67,000 | 22,000 0 83,000 332,08
389,00

2010-11 104,000 78,000 67,000 | 36,000 | 10,000 94,000 0
2011-12 95,000 32,000 72,000 | 90,000 | 31,000 27,000 347’08
2012-13 85,000 18,000 73,000 | 41,000 0 20,000 237’08
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Santa Ana River

Base Storm Recycled Imported Incidental
Water year Flow Flow Water Water In-Lieu Recharge Total
2013-14 | 65000| 25000| 66,000| 53,000 o| 32,000 241’08
2014-15 63,000 | 39,000 | 76,000 51,000 0 50,000 279’08
2015-16 69,000 42,000 101,000 47,000 0 42,000 259’08
Average | 95000 45000 60000 50000 8000| 48000 >0
Average % 31% 15% 19% 16% 3% 16% | 100%

Notes: (1) “Storm Water” includes total storm flow recharged in both the Santa Ana River and Santiago Creek, a tributary of the Santa Ana
River (2) “Imported water” includes water used for Alamitos and Talbert Barriers, water purchased by and recharged by OCWD, MWD CUP
supply and MWD CUP in lieu supply recharged in the Forebay.
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)
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Figure 6-5: Annual Base and Storm Flow in the Santa Ana River at Prado Dam
Source: Santa Ana River Watermaster, 2014
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Figure 6-6: Precipitation at San Bernardino, Water Year (Oct.-Sept.) 1934-35 to 2015-16

Incidental Recharge

Also discussed in Section 4.1, | incidental recharge is comprised of subsurface inflow from the
local hills and mountains, infiltration of precipitation and irrigation water, recharge in small flood
control channels, and groundwater underflow to and from Los Angeles County and the ocean.
Since the amount of incidental recharge cannot be directly measured, it is also referred to as
unmeasured recharge. Each year, an estimate is made of the amount of net incidental recharge
based on OCWD’s annual groundwater storage calculation. In general, since the Central Basin
in Los Angeles County is usually operated at a lower level than the Orange County basin, there
is usually a net flow of water out of the Orange County basin to the Central Basin. This outflow
is subtracted from the total incidental recharge to get the net incidental recharge to the basin,
which is the value reported in this document. Figure 6-7 shows the amount of net incidental
recharge from WY 2000-01 to 2013-14. Note the correlation between amount of precipitation
and net incidental recharge.
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Incidental Recharge Precipitation
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Figure 6-7: Net Incidental Recharge and Precipitation, WY 1999-00 to WY 2015-16

Recycled Water

The basin receives two sources of recycled water for recharge, the GWRS and the Leo J.
Vander Lans Treatment Facility that supplies water to the Alamitos Seawater Barrier. Only a
portion of the water recharged in the Alamitos Barrier recharges the Orange County
Groundwater Basin with the remainder recharging the Central Basin in Los Angeles County.

Imported Water

OCWD purchases imported water for recharge from the Municipal Water District of Orange
County (MWDOC), which is a member agency of MWD. Untreated imported water can be
delivered to the surface water recharge system in multiple locations, including Anaheim Lake
(OC-28/28A), Santa Ana River (OC-11), Irvine Lake (OC-13A), and San Antonio Creek near the
City of Upland (OC-59). These locations are shown in Figure 6-8. Connections OC-28, OC-11
and OC-13 supply OCWD with Colorado River Aqueduct water. Connection OC-59 supplies
OCWD with State Water Project water, and OC-28A supplies OCWD with a variable blend of
water from these two sources.
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Figure 6-8: Locations of Imported Water Deliveries

6.4.2 Surface Water Recharge Facilities

OCWD'’s surface water recharge system is comprised of 24 facilities covering over 1,000 wetted
acres and a total storage capacity of approximately 26,000 acre-feet. The locations of these
facilities are shown in Figure 6-9. OCWD carefully tracks the amount of water being recharged
in each facility on a daily basis.

Three full-time hydrographers control and monitor the recharge system. These hydrographers
and other OCWD staff prepare a monthly Water Resources Summary Report, which lists the
source and volume for each recharge water supply, provides an estimate of the amount of water
percolated in each recharge basin, documents total groundwater production from the basin, and
estimates the change in groundwater storage. The report also estimates the amount of
incidental recharge, evaporation and losses to the ocean — essentially a monthly water budget
accounting. The monthly figures are compiled to determine yearly recharge and production
totals and used in the year-end determination of groundwater storage change.
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Figure 6-9: OCWD Surface Water Recharge Facilities

6.5 MANAGEMENT OF SEAWATER INTRUSION

In the coastal area of Orange County, the primary source of saline groundwater is seawater
intrusion into the groundwater basin through permeable sediments underlying topographic
lowlands or gaps between the erosional remnants or mesas of the Newport-Inglewood Uplift.
The susceptible locations are the Talbert, Bolsa, Sunset, and Alamitos gaps as shown
previously in Figure 3-26.

Seawater intrusion in the Talbert Gap area began as early as the 1920s as the previously
flowing artesian conditions within the shallow Talbert aquifer were gradually lowered until
groundwater levels declined below sea level due to unrestricted agricultural pumping. By the
1930s and 1940s, seawater had advanced more than one mile inland within the Talbert Gap,
forcing the closure of municipal supply wells owned and operated by the cities of Newport
Beach and Laguna Beach due to elevated salinity.

Seawater intrusion became a critical problem in the 1950s. Overdraft of the basin caused water
levels to drop as much as 40 feet below sea level. By the mid-1960s seawater had intruded
nearly four miles inland within the Talbert Gap. Intrusion was also observed in the Alamitos
Gap area along the Orange County/Los Angeles County border. During the 1950s and 1960s
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seawater intrusion investigations in coastal Orange County were conducted by the USGS, DWR
and OCWD to define the nature and extent of the problem. During this time, OCWD slowed
seawater intrusion by filling the basin with imported Colorado River water in the Anaheim
Forebay area, thus reducing the overdraft throughout the basin and raising coastal groundwater
levels (DWR, 1966).

Largely based on the 1966 DWR study, OCWD constructed the initial Talbert Seawater
Intrusion Barrier in 1975 with 23 injection well sites. In 1965, a line of injection wells was
constructed across the Alamitos Gap to form a subsurface freshwater hydraulic barrier. The
Alamitos and Talbert barriers control seawater intrusion in their respective gaps by injecting
fresh water into a series of multi-depth wells targeting each individual aquifer zone that is
susceptible to seawater intrusion. The pressure mound resulting from this injection minimizes
seawater intrusion through these gaps into the basin.

Both the Alamitos and Talbert barriers have been expanded and improved periodically and have
allowed the basin to be operated more flexibly as a storage reservoir with an operating range of
500,000 acre-feet below full condition.

In July 2014, the OCWD Board of Directors adopted a Seawater Intrusion Prevention Policy that
contained the following tenets:

e Prevent degradation of the quality of the groundwater basin from seawater intrusion.

o Effectively operate and evaluate the performance of the seawater barrier facilities.

e Adequately identify and track trends in seawater intrusion in susceptible coastal areas
and evaluate and act upon this information, as needed, to protect the groundwater basin.

6.5.1 Talbert Seawater Intrusion Barrier

The Talbert Barrier consists of 36 injection well sites, shown in Figure 3-26, with the primary
alignment along Ellis Avenue approximately four miles inland from the ocean. Barrier injection
raises groundwater levels in the immediate vicinity and thus creates a groundwater mound that
acts as a hydraulic barrier to seawater that would otherwise migrate inland toward areas of
groundwater production.

From 1975 until 2008, a blend of deep well water, imported water and recycled water from the
former Water Factory 21 was injected into the barrier. In 2008, GWRS recycled water became
the primary supply used for the injection wells, with a small and intermittent portion of the supply
from potable imported water delivered via the City of Huntington Beach at the OC-44 turnout
and potable water delivered by the City of Fountain Valley (a blend of groundwater and imported
water). Since approval by the Regional Water Board in 2009, OCWD uses recycled water for all
of the injection well supply at the Talbert Barrier.

Prior to GWRS, barrier capacity averaged approximately 15 MGD but now averages
approximately 30 MGD with a typical seasonal range of 20 to nearly 40 MGD. The
approximately doubled injection capacity was necessary to prevent seawater intrusion as
groundwater production increased and was made possible by construction of additional injection
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wells and pipelines, superior water quality (100% purified recycled water), and improved barrier
operations, such as more frequent back-washing and rehabilitation. Barrier injection rates are
adjusted based on overall basin storage conditions and seasonally varying coastal water levels.
Therefore, injection is typically lower in the winter months and higher in the summer when
increased coastal production causes lower coastal groundwater levels. Approximately 85 to 90
percent of barrier injection is typically targeted into the shallow and intermediate aquifer zones
for seawater intrusion control on an annual basis, while the other 10 to 15 percent goes into the
deeper Main aquifer zone primarily for basin replenishment. Based on the much steeper
hydraulic gradient inland toward pumping depressions (relative to that toward the coast), OCWD
estimates that approximately 95 percent of the water injected at the Talbert Barrier flows inland
to replenish the basin, with the remainder ultimately flowing to the ocean as subsurface outflow.

6.5.2 Alamitos Seawater Intrusion Barrier

The Alamitos Barrier Project was initially constructed in 1964 and went into operation in 1965 to
create a freshwater pressure ridge to prevent seawater intrusion from migrating through the
Alamitos Gap into the Central Basin of Los Angeles County and the Orange County
groundwater basin. The barrier alignment straddles the Los Angeles-Orange County border
and spans approximately 1.8 miles across the Alamitos Gap from Bixby Ranch Hill in the City of
Long Beach to the vicinity of Landing Hill in the City of Seal Beach.

Under the terms of the 1964 Agreement for Cooperative Implementation of the Alamitos Barrier
Project (1964 Agreement), the barrier facilities are co-owned by OCWD and the Los Angeles
County Flood Control District (LACFCD, a division of LACDPW) and currently include 41
injection wells and 220 active monitoring wells as shown in Figure 3-26. The barrier is operated
and maintained by LACDPW under the direction of the Alamitos Barrier Joint Management
Committee (JMC), whose membership includes OCWD, LACDPW, Water Replenishment
District of Southern California (WRD), City of Long Beach, and Golden State Water Company.

The barrier has been incrementally expanded over time to include the construction of additional
injection and monitoring wells. Since the initial 14 injection wells were constructed in 1964, an
additional 27 injection wells have been installed over seven phases of well construction.

Similar to the Talbert Barrier, the Alamitos Barrier consists of both nested and cluster-type
injection wells screened discretely in each aquifer zone in order to control the injection rate and
injection pressure into each targeted aquifer zone independently since each aquifer zone has
different physical characteristics and groundwater levels. In addition, there are a couple “dual-
point” injection wells that consist of only one well casing but two different screened interval
depths separated inside the well by an inflatable packer and two separate injection drop pipes.
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SECTION 7 NOTICE AND COMMUNICATION

7.1 DESCRIPTION OF GROUNDWATER USERS

The local agencies that produce the majority of the groundwater from the basin are listed in
Table 7-1 with geographic boundaries shown in Figure 3-3. OCWD meets monthly with 19
major water retail agencies, referred to as the Groundwater Producers, to discuss and evaluate
basin management issues and proposed projects and work cooperatively among the agencies
in the OCWD Management Area.

Table 7-1: Major Groundwater Producers

CITIES

Anaheim Huntington Beach Santa Ana
Buena Park La Palma Seal Beach
Fountain Valley Newport Beach Tustin
Fullerton Orange Westminster
Garden Grove

WATER DISTRICTS AND WATER COMPANIES

East Orange County Water District Mesa Water District
Golden State Water Company Serrano Water District
Irvine Ranch Water District Yorba Linda Water District

The monthly meeting with OCWD staff and the Groundwater Producers provides a forum for the
Groundwater Producers to provide their input to OCWD on important issues such as:

e Setting the Basin Production Percentage (BPP) each year;

¢ Reviewing the merits of proposed capital improvement projects;
e Purchasing imported water to recharge the groundwater basin;
e Reviewing water quality data and regulations;

¢ Maintaining and monitoring basin water quality; and

e Budgeting, replenishment assessment and considering other important policy
decisions.

7.2 PUBLIC PARTICIPATION

With passage of the Sustainable Groundwater Management Act (SGMA) in 2014, OCWD began
discussing with Groundwater Producers and other stakeholders the potential impacts of this
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new law and options for compliance within Basin 8-1 and the OCWD Management Area.
OCWD held discussions with Groundwater Producers and published articles concerning SGMA
in the Hydrospectives newsletter, described below in this section. These forums provided
opportunities for discussions about SGMA, the option for OCWD to become a Groundwater
Sustainability Agency and prepare a Groundwater Sustainability Plan (GSP), and the option to
develop an Alternative to a GSP. These discussions included conducting meetings with
affected agencies and local and county government representatives in areas within the
boundaries of Basin 8-1 both inside and outside of the service area of OCWD. A joint decision
was made to proceed with preparation of this Basin 8-1 Alternative for submittal to DWR in
compliance with SGMA.

In 2015, stakeholders within the OCWD Management Area participated in the preparation and
completion of an update to the OCWD Groundwater Management Plan. This was the fifth
update of OCWD's first Groundwater Management Plan adopted in 1989, under authority
granted by the OCWD Act. In preparing each of these plan updates, OCWD presented
groundwater basin conditions, the status of water supply monitoring, management of recharge
operations, operation of seawater intrusion barriers and coastal water quality monitoring, water
quality protection programs, and natural resource and collaborative watershed programs. The
Groundwater Management plans were prepared to evaluate basin conditions and to document
the continuing long-term sustainable management of the groundwater basin, and provided the
foundation for the preparation of the Basin 8-1 Alternative. Preparation and adoption of the
Groundwater Management plans included a public participation component with public notices,
newsletter articles, posting on the OCWD website, and meetings with Groundwater Producers
(see OCWD Groundwater Management Plan 2015 Update, Appendix A).

The draft Basin 8-1 Alternative, including the OCWD Management Area section, was posted on
OCWD’s website on November 4, 2016, for public review and comment. Additional public
notification of the opportunity to review and comment on the draft document was provided
through an article in OCWD’s Hydrospectives newsletter. The OCWD Board of Directors was
presented a draft version of the Basin 8-1 Alternative on November 9, 2016.

7.3 COMMUNICATION PLAN

Proactive community outreach and public education are central to OCWD. OCWD is dedicated
to the creation, promotion and management of water education and conservation programs
throughout Orange County. Each year, staff members give more than 70 offsite presentations
to community leaders and citizens, conduct nearly 200 onsite presentations and tours of OCWD
facilities, and take an active part in community events. The goal of OCWD's water-use
efficiency and education programs, local water briefings, and outreach to organizations is to
draw attention to state and local water needs and current issues, teach useful and simple ways
to reduce water consumption and respect this natural resource, and encourage local citizens to
make life-long commitments to conserving water. The components that comprise OCWD'’s
water-use efficiency, outreach and public education events and programs are described in this
section.
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Children’s Water Education Festival

The Children’s Water Education Festival is the largest event of its kind in the nation, serving
approximately 7,000 elementary school students annually. Thanks to more than 400 volunteers
and the support of the Disneyland Resort, the National Water Research Institute and OCWD’s
Groundwater Guardian Team, the Festival celebrated its 20th anniversary in March 2016. The
two-day Festival teaches children about water and the environment through hands-on
educational activities. Topics include water resources, watersheds, wildlife and natural habitats,
biology, chemistry and recycling at this unique event. Since inception, more than 110,000
students have attended.

O.C. Water Hero Program

The O.C. Water Hero Program was designed to make water conservation fun while helping
children and parents develop effective water-use efficiency habits that will last a lifetime. When
children sign up to commit to saving 20 gallons of water per day, they will enjoy videos, games,
trivia, and other incentives they can access via the website and smartphone applications. The
purpose of the O.C. Water Hero Program is to raise awareness of the need to conserve water
and motivate county residents to reduce their water consumption by 20 gallons per day, per
person. Since its inception in 2007, nearly 20,000 Water Heroes and Superheroes have
enrolled in the program. In 2015, OCWD revamped the program to upgrade the technology
platform in order to increase participation.

Groundwater Guardian

OCWD was recognized by The Groundwater Foundation as a Groundwater Guardian member
in 1996, thereafter forming the OCWD Groundwater Guardian Team. This program is designed
to empower local citizens and communities to take voluntary steps toward protecting
groundwater resources. The OCWD Groundwater Guardian Team primarily supports the
Children’s Water Education Festival.

Social Media

Social media is a unigue opportunity to provide information directly to people interested in
OCWD and the topics associated with the organization. Through vehicles such as Facebook,
Twitter, YouTube, Instagram and others, OCWD posts information of immediate importance, as
well as joins the conversation on trending topics. OCWD engages in social media several times
during a given week, primarily to followers of its Facebook and Twitter accounts.

OC Water Summit

The annual OC Water Summit teaches individuals, business, and community and civic leaders
where our water comes from, and provides information about the water supply crisis and water
guality challenges we face. The event, held annually since 2008, educates the public on what
temporary measures are in place to address these issues as well as possible solutions to water
reliability and preserving the Bay-Delta Region, California’s main source of water. A
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collaborative effort between businesses, water agencies and local governments, the OC Water
Summit provides a platform for individuals in the community to work with water utilities and
legislators on creating and implementing solutions that will see Orange County through future
water challenges. Topics for each Summit are determined according to the topical water issues
each year. This event is hosted in conjunction with the Municipal Water District of Orange
County and the Disneyland Resort.

Groundwater Adventure Tour

Nearly 150 guests attend the Groundwater Adventure Tour that takes place each fall. The
annual event highlights OCWD operations that include the Groundwater Replenishment
System, the Advanced Water Quality Assurance Laboratory, Recharge Operations, and Prado
Wetlands. The day’s activities are designed to provide an inside look at Orange County’s water
supply, as well as provide a better understanding of groundwater recharge operations.

Tour attendees include staff from cities, offices of elected officials, water districts, universities,
state and county agencies, students, chambers of commerce members, service club members,
and other stakeholders. Information is presented to attendees in a variety of formats including
speeches, tours, video and question and answer sessions. OCWD executive management and
supporting staff share their knowledge and facilitate activities throughout the day.

Website

The Public Affairs Department hosts the OCWD website, www.ocwd.com, to provide information
on an array of subjects about OCWD, its board, facilities, and its programs. It includes access
to important documents and forms providing transparency and public access. In 2015, OCWD
merged the website with a separate site that was dedicated to information about the
Groundwater Replenishment System, www.gwrsystem.com . The website helps to engage the
citizens of north and central Orange County and water-related agencies to learn more about
OCWD'’s operations.

Hydrospectives Newsletter

The Hydrospectives newsletter is a monthly OCWD publication with a circulation of
approximately 5,700 subscribers from the water industry, government officials and agencies,
OCWD staff, and the general public. It reflects the progress and decisions of OCWD, its
achievements and influences and information pertinent to the groundwater industry in north and
central Orange County. Each month, it offers a variety of subjects that include a message from
the board president, important contributions from departments and staff, global and regional
news, and celebrations and accomplishments of which OCWD is a part.

Media Coverage/Exposure

OCWD facilities and programs have been featured in thousands of print and broadcast stories,
both mainstream and trade press, locally, nationally and internationally. OCWD and the
Groundwater Replenishment System have been featured in National Geographic magazine,
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Wall Street Journal and on the 60 Minutes television program. They have also been featured in
several documentaries including “Tapped — The Movie;” “Ecopolis” and “How Stuff Works” for
Discovery TV; “Urban Evolution: The Story of Pure Water” for London’s Institution of
Engineering & Technology; “America’s Infrastructure Report Card- Water” (ASCE 2009); in an
episode of “Off Limits” for the Travel Channel; and referenced in the documentary titled “Last
Call at the Oasis.”

Facility Tours and Speakers Bureau

OCWD receives hundreds of requests each year to provide tours and briefings for visitors from
local colleges, water agencies, the surrounding community, and international organizations.
Through its active speaker’s bureau program, OCWD also receives requests for representatives
to go out to the community and speak to numerous organizations and schools, as well as at
local, national and international conferences.

Since the GWRS came online in January 2008, more than 24,000 visitors have toured the
facility. During FY 2013-14, OCWD conducted 198 public tours of the GWRS plant and the
Advanced Water Quality Laboratory with a total of 3,432 participants.

Public Tours

Since the GWRS came on-line in January 2008, more than 24,000 visitors have toured the
facility. During FY 2013-14, OCWD conducted 198 public tours of the GWRS plant and the
Advanced Water Quality Laboratory with a total of 3,432 participants. Tour groups included 10
local high schools and 20 colleges and universities. In addition to many groups from throughout
the United States, OCWD hosted tours from China, Korea, Japan, Saudi Arabia, Thailand,
Australia, Switzerland, and Russia.
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SECTION 8  SUSTAINABLE BASIN MANAGEMENT

8.1 SUSTAINABILITY GOAL

The sustainability goal for the OCWD Management Area is as follows:

Continue to manage the groundwater basin to prevent basin conditions that would lead
to significant and unreasonable undesirable results as defined by California Water Code
Section 10721 (x).

Existing monitoring and management programs in place today enable OCWD to sustainably
manage the groundwater basin. Since its founding in 1933, OCWD has developed a managed
aquifer recharge program, constructed hundreds of monitoring wells, developed water quality
monitoring programs, constructed a large surface water recharge system, installed seawater
intrusion barriers, and managed the volume of groundwater production through a scientifically-
based understanding of the basin’s sustainable yield and the use of financial incentives.
Continued successful protection of the groundwater basin requires that OCWD’s management
of the basin be able to adapt to changing conditions affecting the groundwater basin. The
following sections describe the sustainable basin management for each of the undesirable
results as defined in the California Water Code, Section 10721(x).
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