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Integrated Water Resources 
Plan Update

“Thinking in terms of tomorrow”

August, 2015 

2015 Regional Water Portfolio
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Regional Accomplishments in 
the Chino Basin since 2000

• Regional/local investment:  $617 M

• Grants received:  $258 M

• Increased local water by 80,000 
acre-feet (AF)

• Using SAME amount of water as 
mid-2000 despite significant 
population growth (225,000 AFY)

• Reduced dependence on imported 
water (State Water Project)

Groundwater & Stormwater
 Operational safe yield, land subsidence, water quality, loss of natural infiltration
Recycled Water
 Increasing TDS, regional interest in RW exceeds local supplies
Imported Water
 Catastrophic interruption, Rialto pipeline dependence, constraints on MWD 

supplies due to SWP availability and CRA over allocation and drought 
Other:
 Infrastructure redundancy, surface water variability, impact of new energy 

standards, impact of water use efficiency standards, increased salinity in source 
water

Key Water Management 
Vulnerabilities & Challenges
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Resilience:
 Regional water management flexibility to adapt to climate change and economic 

growth, and any changes that limit, reduce, or make water supplies unavailable.

Water Efficiency:
 Meet or exceed rules and regulations for reasonable water use.

Sustainability:
 Provide environmental benefits, including energy efficiency, reduced green house 

gas emissions, and water quality improvements to meet the needs of the present 
without compromising the ability of future generations meeting their own needs.

Cost-Effectiveness:
 Supply regional water in a cost effective manner and maximize outside funding.

Overarching IRP Goals

Resilience  Water Efficiency  Sustainability  Cost Effectiveness

 RAND will explain the portfolio development tool
 Discussion after portfolios built:
 Thought process of how/why selected projects in 

portfolio
 Any other projects want to add
 Project assumptions

What to expect today



IRP Portfolio Building Workshop 
with RAND

David Groves, Abbie Tingstad, and James Syme
August 26, 2015

Overview of RAND

• Links aspects of universities, consultancies, and think 
tanks (www.rand.org) 

• Started after WWII to connect military planning with 
R&D decision making

• Has grown in research breadth to include environmental 
planning, health, education, and other research

• Assisted IEUA (2005‐2007) with climate impact 
assessment funded by National Science Foundation 
(NSF) to support adaptive long‐range planning for water 
resources

• for an example, see 
http://www.rand.org/pubs/documented_briefings/DB550.html



RAND’s Contribution to the         
2015 IEUA IRP

• Overall objective: Conduct “stress test” of water 
management portfolio options under alternative future 
climate conditions, demand projections, and other 
uncertainties

• RAND Core tasks:
1) Update IEUA’s Water Evaluation and Planning System (WEAP) 

model of forecasted regional water supplies and demands
2) Develop separate modeling tool to assist with selection of 

alternative water management portfolios to test in WEAP model
3) Compare all portfolio performances under alternative futures to 

support identification of the best regional “climate adaptive” 
options for the IRP

Why Perform a “Stress Test”?

• Weather is inherently uncertain and subject to a 
range of variability, which impacts both supply and 
demand on

• Climate change adds a new layer of uncertainty and 
is likely to increase the frequency, intensity, and 
duration of droughts in California

• Subjecting different management portfolios to 
future climate scenarios provides detailed 
information about resiliency, which can inform 
decisions that benefit region



Add More Information to 
Motivate Problem…

26 August Workshop Objectives

1) Demonstrate use of portfolio development 
tool

2) Provide opportunity for workshop participants 
to use the portfolio tool to create draft 
regional water management portfolios

3) Discuss range of selected management 
actions and projects that will help meet long‐
term regional water management goals…and 
why



Reference: Baseline Supply 
Assumptions Without Climate Change

Supply Type AF by 2020 Notes/Reference
Chino Groundwater 70,200 Includes SW; limited to IEUA share

Recycled Water GWR 16,900 Recycled Water Program Strategy

Recycled Water Direct Use 25,000 Recycled Water Program Strategy

Chino Desalter 20,000 CDA

Surface & Non-Chino 
Groundwater

33,700 5 year average

Imported Water 57,300 5 year purchase average

Conservation and WUE 1,000 Water Use Efficiency Business Plan

Total Baseline Supply by 2020 224,100

Source: IEUA

Reference: Demand Projections
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Workshop Timeline

• 8:30‐8:45 Welcome

• 8:45‐9:30 Demonstrate portfolio planning tool

• 9:30‐10:45 Break‐out sessions: Participants create draft 
water management portfolios (breaks as needed)

• 10:45‐12:00 Discuss general results from morning 
session, thought process, and next step wrap up

Some Ideas for Discussion
• How do strategies enhance resilience of entire region?
• How do portfolio choices impact different short‐term 
and long‐term management goals?

• How do specific projects take advantage of wet years 
and build resilience in dry years?

• How could projects impact:
• Each other?
• Specific agency needs or goals?

• Were there any projects not included in portfolios that 
would benefit region?

• Options either weren’t available in tool, or weren’t included 
in portfolio in favor of other projects
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IRP Baseline Supply 

Draft MWD Variability Presented 
August 2015 
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How to Set a Portfolio Target?

How to Set a Portfolio Target?
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Supply Type AF Nearterm AF long term Notes/Reference

Chino Groundwater

Recycled Water GWR

Recycled Water Direct Use

Chino Desalter

Surface & Non‐Chino Groundwater

Imported Water

Conservation and WUE

Total

2040 Demand          258,245 

Additional Supply Portfolio Target

Supply Type AF Nearterm AF long term Notes/Reference

Chino Groundwater            63,889 

Recycled Water GWR            18,700 

Recycled Water Direct Use            25,040 

Chino Desalter            17,730 

Surface & Non‐Chino Groundwater            23,660 

Imported Water            48,825 

Conservation and WUE               1,000 

Total   *           198,844  *nearterm set at 10% of 2040 demand

2040 Demand          258,245 

Additional Supply Portfolio Target            26,000             59,401 
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Integrated Resources Plan
Technical Workgroup Meeting

Oct 13, 2015

 Recap
 IRP Purpose & Goals
 Baseline supplies forecast
 Baseline demand recap
 Climate projection impact on baseline supplies recap

 Results of test portfolio strategies
 Next Steps

Meeting Overview
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IRP Recap

Purpose:
To evaluate the resiliency of the IEUA service area’s water
resources over the next 25 years and evaluate different
strategies for ensuring successful sustainable management
and reliability of the region's water resources.

Deliverable:
Recommend regional water supply strategies and identification
of preferred water supplies to develop a PEIR and pursue
grant opportunities.

Integrated Water Resources Plan



10/20/2015

3

Resilience:
 Regional water management flexibility to adapt to climate change and economic 

growth, and any changes that limit, reduce, or make water supplies unavailable.

Water Efficiency:
 Meet or exceed rules and regulations for reasonable water use.

Sustainability:
 Provide environmental benefits, including energy efficiency, reduced green house 

gas emissions, and water quality improvements to meet the needs of the present 
without compromising the ability of future generations meeting their own needs.

Cost-Effectiveness:
 Supply regional water in a cost effective manner and maximize outside funding.

Overarching IRP Goals

Resilience  Water Efficiency  Sustainability  Cost Effectiveness

Phase 1 - Identification and Vision of IRP: 
 2040 demand forecast 
 Climate change modeling of water supplies
 Resiliency testing of resource strategies
 Regional resources strategies development

Phase 2 - Implementation and CIP: 
 Disaggregation of regional demand and supplies
 Capital project scope, costs, and prioritization
 Implementation schedule development

Integrated Water Resources Plan
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IRP Process Overview

Goals Objectives

Recommendation

Portfolio 
Evaluation 

Criteria

Water Supply 
Projects and 

Programs

Development 
of Portfolios

Identify Project 
Combinations and 

Reformulation

Project
Evaluation

Regional Baseline 
Demand Forecast
Assessment of probable 

future demands Resiliency 
Testing

Regional 
Baseline Supply  

Forecast 
Assessment of probable 

future supplies

Identify Water 
Needs

-Average/Dry Year
-How performs under 

various climate 
conditions

Project 
Attributes

Regional Baseline Supply Forecast

Supply Type 2015 (AF) 2020 (AF) 2040 (AF)

Chino Groundwater 90,500 91,300 91,300

Stormwater(1) 0 6,400 6,400

Recycled Water(2)

GWR
Direct Use
SAR Obligation

14,500
16,050
17,000

16,900
25,000
17,000

18,700
29,000
17,000

Chino Desalter 15,000 17,700 17,700

Local Surface 22,100 22,100 22,100

Non-Chino Groundwater 11,600 11,600 11,600

Imported Water 65,000 69,750 69,750

Conservation and WUE(3) 1,000 1,000 1,000

Total Baseline Supply 251,750 277,750 283,550

(1) Per 2013 RMPU Table 8-2c. Assuming projects completed by Year 2020.
(2) Does not include Ag deliveries.
(3) Not included in Total Baseline Supply as this quantity of savings is already included in the demand projection.
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Current demands
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IRP Urban 
Planning 
Projection

FY14/15: ~200,000 AF

High= new development continues at current levels of density and efficiency
Medium= new development is more efficient indoor, outdoor landscape with water efficient plants
Low= new development is dense, highly efficient, low water use plants, less outdoor landscaping

Regional Baseline Demand Forecast

Demand Type 2015 (AF) 2020 (AF) 2040 (AF)

Urban Demand (M&I) 225,000 230,000 267,000

SAR Obligation 17,000 17,000 17,000

MZ1 Supplemental Recharge(1) 6,500 6,500 0

Chino Desalter Replenishment(2) 1,145 2,290 11,035

Total Regional Demand 249,645 255,790 295,035

(1) To Year 2030.
(2) Per Exhibit C. IEUA share assumed to be approximately 57% of total replenishment requirement.
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Planning 
Projection 
(high)

SAR Obligation

MZ1 Replenishment

FY14/15: ~198,000 AF

CDA Replenishment

Regional impacts from climate change 
modeling include…
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Supplies not impacted greatly by 
climate change are…

Chino Basin Groundwater

Baseline supply shortfall of up to 
60,000 AF by 2040 

 Unmet demand = shortfall of supply available to 
meeting the demand

Baseline

2040
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Baseline supply water balance 
(stored water) 

 Surplus supply put in storage for future needs.
 By ~2025 we start to withdraw from storage to 

meet demands.  

2040
Pulling supply from 
storage

2025

Baseline

2040

Baseline supply water balance 
(stored water) 

2025

2040
Pulling supply from 
storage

2025
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What types of water supply 
strategies were we interested in?

 Utilize existing groundwater stored in chino basin 
to help offset future needs

 Explore conservation
 Pursue external RW supplies to help meet regional 

needs
 Maximize existing facilities when available
 Supplemental water supply to allow Chino Basin 

production to flex on/off as needed for reliability
 Take advantage of imported water when available

Recap from previous discussions
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8 Test Water Supply 
Strategies based on feedback

 Each strategy will be used to test a combination of 
different water supplies for the IRP
• Strategy 1: GW focus w. use of prior stored GW
• Strategy 2A: Max RW and local supply projects, 

external RW, device driven WUE
• Strategy 2B: 2A + supplemental water
• Strategy 3A: High WUE, local & external RW
• Strategy 3B: 3A + supplemental water
• Strategy 4: Ontario – supplemental water + RW
• Strategy 5A: October 6th workshop strategy-IW
• Strategy 5B: 5A + RW

Test Strategies
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 Common themes among strategies:
• Maximize recycled water reuse with regional plus 

external
• Additional conservation and WUE 
• Maximize groundwater recharge using supplemental 

water to sustain storage and production
• Utilize imported water when available

Test Strategies

Strategy 1: Maximize Chino basin including prior stored 
groundwater

Supply Type Baseline 1

Chino Groundwater 91,300 8,400 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 
External Supplies

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 
Other

WUE (2) 1,000 
add'l supplies subtotal 8,400 

Total Supply 283,550 291,950 
Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.
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Strategy 1: Maximize Chino basin including prior stored 
groundwater

Strategy 1
• Reduces unmet demand by ~50% 

by 2040
• Delays supply shortage to 2026

Baseline

2040

2040

Strategy 1: Maximize Chino Basin Including Prior 
Stored GW Stored Water Balance

2040
• Extends and 

prolongs ability to 
pull from storage

2028

2040
Pulling supply from 
storage

2025Baseline

Strategy 1
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Strategy 2A: Max RW and Local Supply Projects, 
External RW, Device WUE

Supply Type Baseline 2A 2B

Chino Groundwater 91,300 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 17,000 17,000
External Supplies 10,500 10,500 

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 7,850 
Other 4,900 

WUE (2) 1,000 5,000 5,000 
add'l supplies subtotal 32,500 45,250

Total Supply 283,550 316,050 328,800

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.

Strategy 2A: Max RW and Local Supply Projects, 
External RW, Device WUE

Strategy 2

• Reduces unmet demand by ~40% 
by 2040

• Potential need for additional near 
term supplies starting in 2024

2040

Baseline

2040
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Strategy 2A: Max RW and Local Supply Projects, External RW, 
Device WUE

Stored Water Balance

2040
• Extends and prolongs ability to 

pull from storage to 2031
• Adequate supply to create 

surplus under ~50% climate 
scenarios

Strategy 2A

2040
Pulling supply from 
storage

2025Baseline

2031

Strategy 2B: 2A + Supplemental Water

Supply Type Baseline 2A 2B

Chino Groundwater 91,300 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 17,000 17,000
External Supplies 10,500 10,500 

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 7,850 
Other 4,900 

WUE (2) 1,000 5,000 5,000 
add'l supplies subtotal 32,500 45,250

Total Supply 283,550 316,050 328,800

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.
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Strategy 2B: 2A + Supplemental Water

Strategy 2
• Reduces unmet demand by ~60% 

by 2040
• Delays supply shortage to 2027

Baseline

2040

Strategy 2B: 2A + Supplemental Water
Stored Water Balance

2040
• Extends and prolongs ability to 

pull from storage
• Builds and maintains a minimum 

of ~30K AF in storage

Strategy 2

2040
Pulling supply from 
storage

2025Baseline
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Strategy 3A:High WUE, Local & External RW

Supply Type Baseline 3A 3B

Chino Groundwater 91,300 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 17,000 17,000
External Supplies 10,500 10,500 

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 667 667 
Other 4,900 

WUE (2) 1,000 36,700 55,050 
add'l supplies subtotal 64,867 88,117

Total Supply 283,550 348,417 371,667 

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.

Strategy 3A:High WUE, Local & External RW

Strategy 3A
• Performs well across all climate 

scenarios due to reduced demands
• Opportunities to sell surplus water

Baseline

2040
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Strategy 3A:High WUE, Local & External RW
Stored Water Balance

• Water in storage consistently 
increases

• Potential for GW in storage to 
build to over 600K AF by 2040

Strategy 3A

2040
Pulling supply from 
storage

2025Baseline

Strategy 3B: Strategy 3A + Supplemental Water

Supply Type Baseline 3A 3B

Chino Groundwater 91,300 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 17,000 17,000
External Supplies 10,500 10,500 

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 667 667 
Other 4,900 

WUE (2) 1,000 36,700 55,050 
add'l supplies subtotal 64,867 88,117

Total Supply 283,550 348,417 371,667 

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.
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Strategy 3B: Strategy 3A + Supplemental Water

Strategy 3B
• Performs well across all climate 

scenarios due to reduced demands
• Opportunities to sell surplus water

Baseline

2040

Strategy 3B: Strategy 3A + Supplemental Water
Stored Water Balance

2040

• Water in storage consistently 
increases

• Potential for GW in storage 
to build to over 1MAF by 
2040

Strategy 3B

2040
Pulling supply from 
storage

2025Baseline
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Strategy 4: Ontario- Supplemental Water & RW

Supply Type Baseline 4

Chino Groundwater 91,300 8,400 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 20,800
External Supplies 9,000 

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 2,500 
Imported Water

MWD 69,750 667 
Other 6,400 

WUE (2) 1,000 13,500 
add'l supplies subtotal 61,267

Total Supply 283,550 344,817

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.

Strategy 4: Ontario- Supplemental Water & RW

Strategy 4
• Eliminates unmet demand under 

majority of climate scenarios
• Delay unmet demand to post 2040

Baseline

2040

2040
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Strategy 4: Ontario- Supplemental Water & RW
Stored Water Balance

2040
• Takes advantage of climate resistant 

supplies 
• Potential for up to 400k in surplus 

supply by 2040 

Strategy 4

2040
Pulling supply from 
storage

2025Baseline

Strategy 5A: October Workshop-Imported Water

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.

Supply Type Baseline 5A 5B

Chino Groundwater 91,300 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 27,800
External Supplies

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 23,550 23,550 
Other 1,000 1,000 

WUE (2) 1,000 18,500 18,500 
add'l supplies subtotal 43,050 70,850

Total Supply 283,550 326,600 354,400
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Strategy 5A: October Workshop-IW

Strategy 5A
• Unmet demand reduced by 30% by 2040.
• Takes advantage of IW when available, 

potentially requiring pre-purchase
• Delays supply shortage to 2035

Baseline

2040

2040

Strategy 5A: October Workshop-IW
Stored Water Balance

2040
• Builds surplus supply to 

2035. 
• Performs well over 50% of 

climate scenarios 

Strategy 5A

2040
Pulling supply from 
storage

2025Baseline
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Strategy 5B: Strategy 5A + RW

Notes:
(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater 
supply. Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 
(2) Baseline WUE of 1,000 AFY already included in the Urban Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.

Supply Type Baseline 5A 5B

Chino Groundwater 91,300 
Stormwater 6,400 
Recycled Water 

Locally Developed(1) 64,700 27,800
External Supplies

Chino Desalter 17,700 
Local Surface 22,100 
Non-Chino Groundwater 11,600 
Imported Water

MWD 69,750 23,550 23,550 
Other 1,000 1,000 

WUE (2) 1,000 18,500 18,500 
add'l supplies subtotal 43,050 70,850

Total Supply 283,550 326,600 354,400

Baseline

Strategy 5B

2040

Strategy 5B: Strategy 5A + RW

• Eliminates unmet demand under majority of 
climate scenarios

• Includes RW in addition to 5A
• Delays supply shortage to post 2040
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Strategy 5B: Strategy 5A + RW
Stored Water Balance

2040
Strategy 5B

2040
Pulling supply from 
storage

2025Baseline

• Takes advantage of climate resistant 
supplies, includes RW 

• Potential for up to 400k in surplus 
supply by 2040 

• Similar to Strategy 4, but requires 
additional 10,000 AFY of supply

Summary of Results
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https://public.tableau.com/profile/rand4185#!/vizhome/IEUA_Vulnerability_Analysis-
2015_10_08/IEUAClimateVulnerabilityAnalysis

https://public.tableau.com/profile/rand4185#!/vizhome/IEUA_Vulnerability_Analysis-
2015_10_08/IEUAClimateVulnerabilityAnalysis

Because of past investments in GWR and 
RW, baseline supplies out to 2040 have a 
shortfall of ~34,000 AF 75% of the time



10/20/2015

25

https://public.tableau.com/profile/rand4185#!/vizhome/IEUA_Vulnerability_Analysis-
2015_10_08/IEUAClimateVulnerabilityAnalysis

Conservation and demand 
management >13,500 AF increase 
reliability & resiliency

https://public.tableau.com/profile/rand4185#!/vizhome/IEUA_Vulnerability_Analysis-
2015_10_08/IEUAClimateVulnerabilityAnalysis

Supplemental water & RW 
projects increase reliability & 
resiliency
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 2040 Regional demand by 2040 is ~300,000 AF
 Baseline Supplies by 2040 are ~280,000AF
 Climate scenarios indicate:

• Temperature will increase up to 3.4 ° F 
• Precipitation will be highly variable (no clear trend)

 Supplies impacted by climate:
• MWD imported water supplies from the State Water Project
• Local surface water (Cucamonga Creek, San Antonio Channel etc)
• Stormwater

 Chino Basin groundwater levels are slightly impacted by 
climate

 Recycled water and conservation are not impacted by 
climate

IRP “Lessons Learned” Summary 

 Because of past investments in GWR and RW, baseline supplies 
out to 2040 have a shortfall ~34,000 AF 75% of the time

 Conservation and demand management >13,500 AF increase 
reliability & resiliency
• Appropriate level of WUE will be needed to reliably meet existing and 

future growth in urban demand 

 Supplemental water & recycled water projects increase reliability 
& resiliency
• Recycled water is climate resilient
• Supplemental water projects will require external agreements

IRP “Lessons Learned” Summary 
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 Increasing the water stored in the groundwater basin increases 
resiliency 
• Stored groundwater mitigates abnormal or catastrophic events
• Maximize supplemental water supply to sustain groundwater storage 

and production
• Maximize purchases of IW for GWR when available

IRP “Lessons Learned” Summary 

 Tech IRP to review draft Nov 4th Policy PPT: October 21st

 Joint Policy & Board Meeting: Nov 4th

 Write Draft Document: November-January
 Review Draft Document: January-February
 Discussions about Phase 2: March

Next Steps
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Timeline

June-August
 Regional baseline demand forecast
 Regional baseline supplies forecast
 Identify overarching IRP goals & identify 

supply/demand management projects
 Screen projects by attributes 

September-October
 RAND Corporation performs climate change 

“stress test” on baseline supplies/demands 
 Develop regional supply portfolios
 RAND performs climate change “stress test” 

on regional portfolio scenarios
 Analyze regional portfolios to identify key 

tradeoffs among the portfolios

November
 Identify recommended management 

strategies to 2040 in five year 
increments

 Identify recommended adaptive 
management triggers

 Present draft IRP recommendations 
and future planning policy principles

Winter- Spring 2016
 Draft Report for Phase 1
 Detailed analysis of water supply 

planning
 Integration of city and member agency 

land use data to econometric demand 
projection

 Disaggregation of demand forecast 
projections by each city/member 
agency





ID # Strategy 1 Strategy 2A Strategy 2B Strategy 3A Strategy 3B Strategy 4 Strategy 5A Strategy 5B
1 x x x
2 x
5 x x x
6 x
9 x x x x
10 x
11 x x x
12 x x x x x
13 x x
14 x x
19 x x x
20 x x x
21 x x
23 x x x x x x
24 x x x x x x
25 x x x x x x
26 x x x x
27 x x x
33 x x
35 x x
36 x x x x x
38 x x x
39 x x x x
40 x
43 x x x x x
44 x x
45 x
46 x x x
47 x x x
48 x x
56 x
62 x
66 x x x x
87 x x
88 x x x
89 x x x x
90 x x
91 x x
95 x x x
96 x



Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

1 Groundwater Treatment (Rehab)‐Increment 1

This project category will rehabilitate an existing groundwater production wells 
decommissioned due to water quality concerns. It is assumed that additional pumping 
would be limited by the volume of recharge occurring (over operating safe yield). 
Increased well operation could supplement annual demands or intermittent to help 
offset losses in another water supply. Increment 1 will provide up to 5,000 AFY of 
production.  

GW Capacity

2 Groundwater Treatment (Rehab)‐Increment 2

This project category will rehabilitate an existing groundwater production wells 
decommissioned due to water quality concerns. It is assumed that additional pumping 
would be limited by the volume of recharge occurring (over operating safe yield). 
Increased well operation could supplement annual demands or intermittent to help 
offset losses in another water supply. Increment 1 + 2 will provide up to 10,000 AFY of 
production.  

GW Capacity

5 Production Wells‐Increment 1

With increasing groundwater recharge to the Chino Basin, new production wells 
may need to be constructed to recover the additional groundwater. It is assumed 
that additional pumping would be limited by the volume of recharge occurring 
(over operating safe yield). Well operation could supplement annual demands or 
intermittent to help offset losses in another water supply. Increment 1 will 
provide up to 5,000 AFY of production

GW Capacity

6 Production Wells‐Increment 2

With increasing groundwater recharge to the Chino Basin, new production wells 
may need to be constructed to recover the additional groundwater. It is assumed 
that additional pumping would be limited by the volume of recharge occurring 
(over operating safe yield). Well operation could supplement annual demands or 
intermittent to help offset losses in another water supply. Increment 1+2 will 
provide up to 10,000 AFY of production

GW Capacity

23 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 1

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1 facilities would increase recharge at 
existing basins within the Chino Basin by an additional 2,500 AFY.   

GWR

24 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 2

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1+2 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 5,000 AFY.   

GWR

25 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 3

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐3 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 10,000 AFY.   

GWR

26 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 4

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐4 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 15,000 AFY.   

GWR

St
ra
te
gy
 1 groundwater focus w. use 

of prior stored groundwater 
(storage accounts) 



46 WUE‐ RW Demand Management‐Increment 1

Implement demand management devices and programs for direct recycled water 
customers. Does not generate additional supply, aids in managing the supply during peak 
demand. Increment 1 would provide 2,500 AFY of demand management, this supply 
could be used for increasing direct use demands, groundwater recharge or other reuse 
strategy. 

GWR

47 WUE‐ RW Demand Management‐Increment 2

Implement demand management devices and programs for direct recycled water 
customers. Does not generate additional supply, aids in managing the supply during peak 
demand. Increment 1+2 would provide 5,000 AFY of demand management, this supply 
could be used for increasing direct use demands, groundwater recharge or other reuse 
strategy. 

GWR

87

Prior Stored Chino Groundwater

This category will allow supply to be taken from groundwater stored in the Chino Basin, 
pre 2014. It is estimated that approximately 400,000 AF of stored groundwater is 
available, of which 280,000 AF is made available for IEUA member agencies. This supply 
category will be managed on a case by case basis as selected into the Regional supply 
portfolios. The supply will be limited, but can be used annually or intermittent as needed. 

CB GW

88 Maximize Local Surface Water
This category of projects will construct facilities needed to capture additional local 
surface water. Projects to be defined by IEUA's member agencies. For example, increase 
surface flows off Lytle Creek in wet years. Assume benefit 3 in 5 years

Local Surface

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

1 Groundwater Treatment (Rehab)‐Increment 1

This project category will rehabilitate an existing groundwater production wells 
decommissioned due to water quality concerns. It is assumed that additional pumping 
would be limited by the volume of recharge occurring (over operating safe yield). 
Increased well operation could supplement annual demands or intermittent to help 
offset losses in another water supply. Increment 1 will provide up to 5,000 AFY of 
production.  

GW Capacity

5 Production Wells‐Increment 1

With increasing groundwater recharge to the Chino Basin, new production wells 
may need to be constructed to recover the additional groundwater. It is assumed 
that additional pumping would be limited by the volume of recharge occurring 
(over operating safe yield). Well operation could supplement annual demands or 
intermittent to help offset losses in another water supply. Increment 1 will 
provide up to 5,000 AFY of production

GW Capacity

9 WRCRWA RW Intertie

The Western Riverside County Regional Wastewater Authority (WRCRWA) Plant intertie 
would allow for the delivery of recycled water from the WRCRWA Plant to be used in the 
IEUA southern service area. This would also allow additional recycled water to be 
delivered into the northern service area groundwater recharge basins by reducing the 
demand from the RP‐1 930 pressure zone pump station. Intertie would occur within the 
800/930 Pressure Zones.

Outside RW

11 Pomona RW Exchange/Transfer

The City of Pomona does not currently use all of the treated effluent from the Pomona 
WRP. One concept would involve partnering to develop and expand their recycled water 
facilities in exchange for an agreed amount of their Chino Basin groundwater right. Could 
include other supply transfer agreement such as reclaimable waste and/or groundwater. 

Outside RW

12 RP‐1 RW Injection‐Increment 1

This project would construct an advanced water filtration (e.g. process treatment that 
combines micro or ultrafiltration) facility at RP‐1 to further treat tertiary effluent to allow 
the water to be injected directly into Chino Basin. The sizing of the facility and the 
volume to be produced will be determined as part of the portfolio development process. 
Increment 1 facility would be sized for 2,500 AFY. 

GWR



19 RW Direct Use Expansion‐Increment 1

IEUA developed a new Recycled Water Program Strategy concurrent with the IRP. This 
project category will be used to determine the potential interest in expanding the direct 
use system beyond the Agency’s Ten Year CIP. Includes the reuse of regional wastewater 
supply, approximately 83,000 AFY by 2035 and potential recycled water interties. 
Increment 1 facilities would increase direct use beyond baseline supply by 5,000 AFY.   

Direct RW

20 RW Direct Use Expansion‐Increment 2

IEUA developed a new Recycled Water Program Strategy concurrent with the IRP. This 
project category will be used to determine the potential interest in expanding the direct 
use system beyond the Agency’s Ten Year CIP. Includes the reuse of regional wastewater 
supply, approximately 83,000 AFY by 2035 and potential recycled water interties. 
Increment 1+2  facilities would increase direct use beyond baseline supply by 10,000 AFY. 

Direct RW

23 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 1

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1 facilities would increase recharge at 
existing basins within the Chino Basin by an additional 2,500 AFY.   

GWR

24 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 2

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1+2 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 5,000 AFY.   

GWR

25 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 3

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐3 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 10,000 AFY.   

GWR

26 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 4

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐4 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 15,000 AFY.   

GWR

27 Construct New GWR Basins‐Increment 1

Purchase land to construct new groundwater recharge basins in the service area to 
capture additional stormwater, recycled water and/or imported water for groundwater 
recharge. Increment 1 would provide up to an additional 2,450 AFY of recharge capacity, 
which is approximately one new basin at 350 AF per month for 7 months of operation. 

SW Capacity

39 Expand WUE Devices

Implement additional targeted device related savings to reduce demand beyond current 
annual water use efficiency savings. Provide incentives and pilot programs to roll out 
extremely high efficient indoor fixtures and toilets. To be verified with WUEBP.

WUE

48 Dry Weather Flow Diversions
Capture and treat urban dry weather flow from Chino, Cucamonga and San Sevaine Creek 
into the Regional Plants. For the purposes of the IRP, a volume of 3,500 AFY was assumed 
as total available dry weather flow.  

Outside RW

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 
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A maximize regional recycled 

water and local supply 
projects, minimal WUE 

(device focus)



35 Secure SWP IW transfer outside MWD from 
Irrigation Districts or Ag Transfers 

Imported water supply is solely from MWD via the SWP and is limited by the Agency’s 
purchase order. Other permanent, temporary or seasonally available imported water 
supplies could be purchased and wheeled into the Chino Basin. The volume of water 
available varies depending on the source of water and timing. Supplies could be 
purchased from various Irrigation Districts or secured via Ag Transfer. Assume benefit 1 in 
10 years non MWD IW

36 SBVMWD IW Transfer 

As a SWP contractor, San Bernardino Valley MWD (SBVMWD) has a Table A allocation. 
This option would involve constructing an intertie between SBVMWD’s imported water 
system. The supply would be temporary or seasonally available and could be purchased 
and wheeled into the Chino Basin. Assume benefit 1 in 5 years.

non MWD replenishment

38 Six Basin Groundwater Transfer 

This project would explore the idea of developing a water transfer agreement with Six 
Basins. One concept is to purchase imported water for recharge into Six Basins and get in 
return equal volume of groundwater underflow plus agreed amount of stormwater. For 
example, could purchase 10,000 AF of IW for exchange of 10,000 AF of groundwater plus 
7,000 AF of stormwater. Assume benefit 1 in 5 years. non MWD replenishment

89 Max Tier 1 MWD Imported Water‐Increment 1
1 rate is 93,283 AFY or cumulative purchase order maximum of 932,830 AF 
through December 31, 2024. Supply can be taken directly, in‐lieu or for  IW‐MWD

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

12 RP‐1 RW Injection‐Increment 1

This project would construct an advanced water filtration (e.g. process treatment that 
combines micro or ultrafiltration) facility at RP‐1 to further treat tertiary effluent to allow 
the water to be injected directly into Chino Basin. The sizing of the facility and the 
volume to be produced will be determined as part of the portfolio development process. 
Increment 1 facility would be sized for 2,500 AFY. 

GWR

13 RP‐1 RW Injection‐Increment 2

This project would construct an advanced water filtration (e.g. process treatment that 
combines micro or ultrafiltration) facility at RP‐1 to further treat tertiary effluent to allow 
the water to be injected directly into Chino Basin. The sizing of the facility and the 
volume to be produced will be determined as part of the portfolio development process. 
Increment 1+2 facility would be sized for 5,000 AFY. 

GWR

14 RP‐1 RW Injection‐Increment 3

This project would construct an advanced water filtration (e.g. process treatment that 
combines micro or ultrafiltration) facility at RP‐1 to further treat tertiary effluent to allow 
the water to be injected directly into Chino Basin. The sizing of the facility and the 
volume to be produced will be determined as part of the portfolio development process. 
Increment 1‐3 facility would be sized for 7,500 AFY. 

GWR

21 RW Direct Use Expansion‐Increment 3

IEUA developed a new Recycled Water Program Strategy concurrent with the IRP. This 
project category will be used to determine the potential interest in expanding the direct 
use system beyond the Agency’s Ten Year CIP. Includes the reuse of regional wastewater 
supply, approximately 83,000 AFY by 2035 and potential recycled water interties. 
Increment 1‐3 facilities would increase direct use beyond baseline supply by 15,000 AFY.   

Direct RW

23 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 1

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1 facilities would increase recharge at 
existing basins within the Chino Basin by an additional 2,500 AFY.   

GWR

24 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 2

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1+2 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 5,000 AFY.   

GWR
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25 Existing GWR Basin Improvements  beyond 
RMPU‐Increment 3

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐3 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 10,000 AFY.   

GWR

33 Maximize ASR wells

Construct other aquifer storage and recovery (ASR) wells to increase recharge by 3,500 
AFY within the Chino Basin during wet and dry years. Assume benefit 40% of the time (2 
in 5 years). Storage to be dependent on supplemental water availability in wet years

GW Capacity

39 Expand WUE Devices

Implement additional targeted device related savings to reduce demand beyond current 
annual water use efficiency savings. Provide incentives and pilot programs to roll out 
extremely high efficient indoor fixtures and toilets. To be verified with WUEBP.

WUE

43 WUE ‐ Budget Rates‐Increment 1
Implement water budget based rates for 2 member agencies (assuming 15% total savings 
per Agency after 3 years). To be verified with WUEBP. Increment 1 would provide up to 
13,350 AFY of savings. 

WUE

44 WUE ‐ Budget Rates‐Increment 2
Implement water budget based rates for 2 member agencies (assuming 15% total savings 
per Agency after 3 years). To be verified with WUEBP. Increment 1 would provide up to 
26,700 AFY of savings. 

WUE

46 WUE‐ RW Demand Management‐Increment 1

Implement demand management devices and programs for direct recycled water 
customers. Does not generate additional supply, aids in managing the supply during peak 
demand. Increment 1 would provide 2,500 AFY of demand management, this supply 
could be used for increasing direct use demands, groundwater recharge or other reuse 
strategy. 

GWR

47 WUE‐ RW Demand Management‐Increment 2

Implement demand management devices and programs for direct recycled water 
customers. Does not generate additional supply, aids in managing the supply during peak 
demand. Increment 1+2 would provide 5,000 AFY of demand management, this supply 
could be used for increasing direct use demands, groundwater recharge or other reuse 
strategy. 

GWR

66 WUE ‐ Advanced Metering Technologies
Install advanced metering infrastructure (AMI) between retail meters and a utility 
provider. Will provide real‐time data about consumption and allow customers to make 
informed choices about usage.

WUE

88 Maximize Local Surface Water
This category of projects will construct facilities needed to capture additional local 
surface water. Projects to be defined by IEUA's member agencies. For example, increase 
surface flows off Lytle Creek in wet years. Assume benefit 3 in 5 years

Local Surface

95
MWD Replenishment or discount wet year 
water‐Increment 1

Maximize replenishment or discount wet year imported water from MWD. 
Availability pending MWD supply and pricing. Supply can be taken in‐lieu or for 
supplemental recharge. Increment 1 would allow for the purchase of an 
additional 10,000 AFY. Can be purchased annually or intermittently. Assume 
benefit after 2 consecutive wet years (assume 1 in 15 years)

MWD Replenishment

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

35 Secure SWP IW transfer outside MWD

Imported water supply is solely from MWD via the SWP and is limited by the Agency’s 
purchase order. Other permanent, temporary or seasonally available imported water 
supplies could be purchased and wheeled into the Chino Basin. The volume of water 
available varies depending on the source of water and timing. Supplies could be 
purchased from various Irrigation Districts or secured via Ag Transfer. Assume benefit 1 in 
10 years

non MWD IW

36 SBVMWD IW Transfer

As a SWP contractor, San Bernardino Valley MWD (SBVMWD) has a Table A allocation. 
This option would involve constructing an intertie between SBVMWD’s imported water 
system. The supply would be temporary or seasonally available and could be purchased 
and wheeled into the Chino Basin. Assume benefit 1 in 5 years.

non MWD replenishment
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38 Six Basin Water Transfer

This project would explore the idea of developing a water transfer agreement with Six 
Basins. One concept is to purchase imported water for recharge into Six Basins and get in 
return equal volume of groundwater underflow plus agreed amount of stormwater. For 
example, could purchase 10,000 AF of IW for exchange of 10,000 AF of groundwater plus 
7,000 AF of stormwater. Assume benefit 1 in 5 years.

non MWD replenishment

40 WUE ‐ Turf Removal‐Increment 1
Implement turf removal and landscape transformational programs to reduce outdoor 
demand. To be verified with WUEBP. Increment 1 would provide up to 5,000 AFY of 
savings. 

WUE

45 WUE ‐ Budget Rates‐Increment 3
Implement water budget based rates for 2 member agencies (assuming 15% total savings 
per Agency after 3 years). To be verified with WUEBP. Increment 1 would provide up to 
40,050 AFY of savings. 

WUE

96 MWD Replenishment or discount wet year 
water‐Increment 2

Maximize replenishment or discount wet year imported water from MWD. 
Availability pending MWD supply and pricing. Supply can be taken in‐lieu or for 
supplemental recharge. Increment 1 would allow for the purchase of an 
additional 10,000 AFY. Can be purchased annually or intermittently. Assume 
benefit after 2 consecutive wet years (assume 1 in 15 years)

MWD Replenishment

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

9 WRCRWA Intertie

The Western Riverside County Regional Wastewater Authority (WRCRWA) Plant intertie 
would allow for the delivery of recycled water from the WRCRWA Plant to be used in the 
IEUA southern service area. This would also allow additional recycled water to be 
delivered into the northern service area groundwater recharge basins by reducing the 
demand from the RP‐1 930 pressure zone pump station. 

Outside RW

10 Rialto Intertie

The Rialto intertie project would allow for delivery of recycled water from the Rialto 
WWTP to be used in the IEUA service area. The intertie could occur near the RP‐3 
groundwater recharge basins. This concept could involve the Inland Valley Pipeline, LLC 
(IVP) to convey water between Rialto WWTP and IEUA’s recycled water distribution 
system.    Outside RW

36 SBVMWD IW Transfer 

As a SWP contractor, San Bernardino Valley MWD (SBVMWD) has a Table A allocation. 
This option would involve constructing an intertie between SBVMWD’s imported water 
system. The supply would be temporary or seasonally available and could be purchased 
and wheeled into the Chino Basin. Assume benefit 1 in 5 years.

non MWD replenishment

38 Six Basin Groundwater Transfer 

This project would explore the idea of developing a water transfer agreement with Six 
Basins. One concept is to purchase imported water for recharge into Six Basins and get in 
return equal volume of groundwater underflow plus agreed amount of stormwater. For 
example, could purchase 10,000 AF of IW for exchange of 10,000 AF of groundwater plus 
7,000 AF of stormwater. Assume benefit 1 in 5 years. non MWD replenishment

43
WUE ‐ Budget Rates‐ Increment 1 (2 agencies, 
15% savings per agency)

Implement water budget based rates for 2 member agencies (assuming 15% total savings 
per Agency after 3 years). To be verified with WUEBP. Increment 1 would provide up to 
13,350 AFY of savings.  WUE

56 Water Banking Facility ‐ Increment 1
This project category would invest into the Semitropic Groundwater Storage Bank in Kern 
County or similar program. The Chino Basin could bank additional purchases of wet year 
water when these supplies are available and Chino Basin facilities are capacity limited.

non MWD replenishment

62 Cucamonga Basin Upgrades
This project category will identify local member agency projects that would result in 
additional groundwater production benefits coming into the IEUA service area from the 
Cucamonga Basin.  other GW capacity

Portfolio #3A +  maximize 
demand management; 
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87

Prior Stored Chino Groundwater

This category will allow supply to be taken from groundwater stored in the Chino Basin, 
pre 2014. It is estimated that approximately 400,000 AF of stored groundwater is 
available, of which 280,000 AF is made available for IEUA member agencies. This supply 
category will be managed on a case by case basis as selected into the Regional supply 
portfolios. The supply will be limited, but can be used annually or intermittent as needed.  CB Take

95
MWD Replenishment or discount wet year 
water‐Increment 1

Maximize replenishment or discount wet year imported water from MWD. 
Availability pending MWD supply and pricing. Supply can be taken in‐lieu or for 
supplemental recharge. Increment 1 would allow for the purchase of an 
additional 10,000 AFY. Can be purchased annually or intermittently. Assume 
benefit after 2 consecutive wet years (assume 1 in 15 years) MWD Replenishment

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

36 SBVMWD IW Transfer 

As a SWP contractor, San Bernardino Valley MWD (SBVMWD) has a Table A allocation. 
This option would involve constructing an intertie between SBVMWD’s imported water 
system. The supply would be temporary or seasonally available and could be purchased 
and wheeled into the Chino Basin. Assume benefit 1 in 5 years.

non MWD IW

43
WUE ‐ Budget Rates‐ Increment 1 (2 agencies, 
15% savings per agency)

Implement water budget based rates for 2 member agencies (assuming 15% total savings 
per Agency after 3 years). To be verified with WUEBP. Increment 1 would provide up to 
13,350 AFY of savings.  WUE

66 Advanced Metering Technologies
Install advanced metering infrastructure (AMI) between retail meters and a utility 
provider. Will provide real‐time data about consumption and allow customers to make 
informed choices about usage. WUE

89 Max Tier 1 MWD Imported Water‐Increment 1

Maximize imported water from MWD at Tier 1 rate. Total available supply at Tier 
1 rate is 93,283 AFY or cumulative purchase order maximum of 932,830 AF 
through December 31, 2024. Supply can be taken directly, in‐lieu or for 
supplemental recharge. Increment 1 would allow for the purchase of an 
additional 7,850 AFY. Can be purchased annually or intermittently.  MWD IW

90 Max Tier 1 MWD Imported Water‐Increment 2

Maximize imported water from MWD at Tier 1 rate. Total available supply at Tier 
1 rate is 93,283 AFY or cumulative purchase order maximum of 932,830 AF 
through December 31, 2024. Supply can be taken directly, in‐lieu or for 
supplemental recharge. Increment 1+2 would allow for the purchase of an 
additional 15,700 AFY. Can be purchased annually or intermittent.  MWD Replenishment

91 Max Tier 1 MWD Imported Water‐Increment 3

Maximize imported water from MWD at Tier 1 rate. Total available supply at Tier 
1 rate is 93,283 AFY or cumulative purchase order maximum of 932,830 AF 
through December 31, 2024. Supply can be taken directly, in‐lieu or for 
supplemental recharge. Increment 1‐3 would allow for the purchase of an 
additional 23,550 AFY. Can be purchased annually or intermittent.  MWD Replenishment

Portfolio Theme
 Project 
ID # 

 Project Name   Description   Category 

9 WRCRWA Intertie

The Western Riverside County Regional Wastewater Authority (WRCRWA) Plant intertie 
would allow for the delivery of recycled water from the WRCRWA Plant to be used in the 
IEUA southern service area. This would also allow additional recycled water to be 
delivered into the northern service area groundwater recharge basins by reducing the 
demand from the RP‐1 930 pressure zone pump station. 

Outside RW
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11 Pomona RW Exchange/Transfer

The City of Pomona does not currently use all of the treated effluent from the Pomona 
WRP. One concept would involve partnering to develop and expand their recycled water 
facilities in exchange for an agreed amount of their Chino Basin groundwater right. Could 
include other supply transfer agreement such as reclaimable waste and/or groundwater.  

Outside RW

12
RP‐1 advanced treatment RW Injection ‐ 
Increment 1

This project would construct an advanced water filtration (e.g. process treatment that 
combines micro or ultrafiltration) facility at RP‐1 to further treat tertiary effluent to allow 
the water to be injected directly into Chino Basin. The sizing of the facility and the 
volume to be produced will be determined as part of the portfolio development process. 

GWR

19
Recycled Water Direct Use System Expansion ‐ 
Increment 1

IEUA developed a new Recycled Water Program Strategy concurrent with the IRP. This 
project category will be used to determine the potential interest in expanding the direct 
use system beyond the Agency’s Ten Year CIP. Includes the reuse of regional wastewater 
supply, approximately 83,000 AFY by 2035 and potential recycled water interties.   

Direct RW

20 Recycled Water Direct Use System Expansion‐ 
5,000 AF increment 2

Distribution expansion to increase direct use by 10,000 AF Direct RW

23 Existing GWR Basin Improvements  beyond 
RMPU ‐ Increment 1

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1 facilities would increase recharge at 
existing basins within the Chino Basin by an additional 2,500 AFY.   

GWR

24 Existing GWR Basin Improvements  beyond 
RMPU‐ 2,500 AF increment 2

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1+2 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 5,000 AFY.   

GWR

25 Existing GWR Basin Improvements  beyond 
RMPU‐ 5,000 AF increment 3

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐3 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 10,000 AFY.   

GWR

26 Existing GWR Basin Improvements  beyond 
RMPU‐ 5,000 AF increment 4

The 2013 Chino Basin RMPU recommended a set of preferred projects to improve 
recharge at the existing groundwater spreading basins. This project category represents 
the next increment of additional groundwater recharge (imported water and/or recycled 
water) capable at the existing facilities. Increment 1‐4 facilities would increase recharge 
at existing basins within the Chino Basin by an additional 15,000 AFY.   

GWR

27
Purchase Land to Construct New GWR Basins ‐ 
Increment 1

Purchase land to construct new groundwater recharge basins in the service area to 
capture additional stormwater, recycled water and/or imported water for groundwater 
recharge. Increment 1 would provide up to an additional 2,450 AFY of recharge capacity, 
which is approximately one new basin at 350 AF per month for 7 months of operation. 

GW Capacity
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Supply Type Baseline 1 2A 2B 3A 3B 4 5A 5B
Chino Groundwater             91,300      8,400      8,400 
Stormwater               6,400 
Recycled Water 
     Locally Developed(1)             64,700 17,000     17,000     17,000     17,000     20,800     27,800       
     External Supplies    10,500    10,500    10,500    10,500      9,000 
Chino Desalter             17,700 
Local Surface             22,100 
Non-Chino Groundwater             11,600      2,500 

Imported Water

     MWD             69,750      7,850         667         667         667    23,550       23,550 

     Other      4,900      4,900      6,400      1,000         1,000 

WUE (2) 1,000                  5,000      5,000    36,700    55,050    13,500    18,500       18,500 

add'l supplies subtotal      8,400    32,500    45,250    64,867    88,117    61,267    43,050      70,850 

Total Supply           283,550 291,950    316,050    328,800    348,417    371,667    344,817    326,600    354,400      

Notes:

IRP Strategy Summary Tables
Supply in Addition to Baseline by 2040 in Acre-Foot per Year (AFY)

(1) Baseline Supply of 18,700 GWR + 29,000 Direct + 17,000 SAR, or total of 64,700 AFY, based on Agency TYCIP and not total available wastewater supply. 
Estimated total available local RW supply by 2040 to be 85,550 AFY based on 2015 WWFMPU flow monitoring. 

(2) Baseline WUE of 1,000 AFY already included in the Urdan Demand forecast. Therefore, not included in Supply Table to avoid double counting. Only new 
WUE in addition to Baseline to be counted in Total Supply.



Category Baseline 1 2A 2B 3A 3B 4 5A 5B
Chino Groundwater             91,300    20,000    10,000    10,000      1,400      1,400 
Stormwater               6,400      2,450      2,450         2,450 
Recycled Water 
      GWR (Basin/inject)             18,700    20,000    17,500    17,500    22,500    22,500    29,800       17,800 
      RW Direct             29,000    10,000    10,000      5,000      5,000       10,000 
      SAR Obligation             17,000 
Chino Desalter             17,700 
Local Surface             22,100      1,000         600         600 
Non-Chino Groundwater             11,600 
Imported Water (3)(4)

     MWD             69,750 
     Other
WUE 1,000             

Total Capacity           283,550    41,000    39,950    39,950    29,500    29,500    29,800            -         30,250 

Notes:
(3) For purposes of the IRP, existing spreading basin capacity assumed to be on average 10,000 AF per month for supplemental recharge. Per table 4-1 of 
2013 RMPU, by taking average of both estimates for Total Capacity. 

IRP Strategy Summary Tables

Capacity/Supply Redundancy in Addition to Baseline by 2040 in Acre-Foot per Year (AFY)



https://public.tableau.com/profile/rand4185#!/vizhome/IEUA_Vulnerability_Analysis-
2015_10_08/IEUAClimateVulnerabilityAnalysis
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 Integrated Water Resources Plan Recap

 Goals & Objectives

 Phasing

 Climate Model Results

 Future Trends & Impact on Supplies

 Results of how water supply strategies improve resiliency and 

impact operation of the Chino Basin

 Phase I Recommendation

Agenda
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• Build on our past successes of water resources and plan 

for the future

• Evaluate the impact of climate change

• Ensure that the region’s growth can be sustained

• Identify and prioritize grant funding

Purpose

Regional 
Water 

Reliability 
$810 M

Water 
Recycling 
$725 M

Groundwater 
Sustainability 

$900M

Watersheds & 
Flood 

Management 
$114M

Spring 2016 Continuous application TBD Spring 2016
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Resilience:

Regional water management flexibility to adapt to climate change and economic 

growth, and any changes that limit, reduce, or make water supplies unavailable.

Water Efficiency:

Meet or exceed rules and regulations for reasonable water use.

Sustainability:

Provide environmental benefits, including energy efficiency, reduced green 

house gas emissions, and water quality improvements to meet the needs of the 

present without compromising the ability of future generations meeting their own 

needs.

Cost-Effectiveness:

Supply regional water in a cost effective manner and maximize outside funding.

Integrated Water Resources Plan Goals

Resilience  Water Efficiency  Sustainability  Cost Effectiveness

4



Phase 1 - Identification and Vision of IRP: 

 2040 demand forecast 

 Climate change modeling of water supplies

 Resiliency testing of resource strategies

 Regional resources strategies development

Phase 2 – Implementation/Capital Investment Program: 

 Disaggregation of regional demand and supplies

 Capital project scope, costs, and prioritization

 Implementation schedule development

Integrated Water Resources Plan
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2040 Regional demand by 2040 is ~295,000 AF

Regional Demand Projection

Low Water Use Landscape
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Globally, warmest 

winter on record

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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Earliest and lowest 

snowpack peak

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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Lowest CA snow survey 

on record

25% reduction mandated 

by Gov. Brown

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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DWR announces no 

snowpack left in  

northern Californian 

watersheds

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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Lake Mead lowest 

level since originally 

filled 

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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MWD Cuts water 

allocations to 

Agencies by 15%

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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El Nino predicted

LA experiences 

most severe 1-day 

rainstorm

MAR APR MAY JUNJAN FEBOCT NOV DEC JUL AUG SEP OCT

Water Year 2014-15 Summary
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Climate Model Results
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Future Climate Trends 

106 climate scenarios from 

RAND indicate:
• Temperature will increase up 

to 3.4 ° F 

• Precipitation will be highly 

variable (no clear trend)
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 Imported water currently accounts for ~1/3 of regional supplies

 MWD imported water supplies from the State Water Project are 

impacted by snowpack in the Sierra Nevada mountains

State Water Project supplies are 

dependent on climate

Minimum purchases required for blending & treatment

Variability in supply based on climate modeling

2015
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 Higher temperatures will cause less runoff into storm drains, 

basins and creeks for capture

 These supplies are heavily dependent on rainfall, which is 

extremely variable

Stormwater & Creek flows are 

dependent on climate

Lytle CreekStormwaterRain
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Decrease of natural groundwater recharge

 Dependent on rainfall

 Hotter temperatures increase dryness of soil which results in less runoff

 Also impacted by increased hardscaping due to development patterns

Groundwater 

slightly impacted by climate
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Recycled Water 

Not Impacted by Climate
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Supplies that we can count on … 

Supply Type Baseline 2040 
Supply Under 

Climate*

Recycled Water 64,700 100%

Chino Basin 

Groundwater
91,300 96%

Stormwater 6,400 69%

Local Surface 22,100 63%

Imported Water(1) 69,750 72%

*Supply levels are based on the range that supplies fall within in 75% of the climate simulations

(1)State Water Supply availability is expected to decrease due to constraints on the Delta and projections of reduced 

snowfall in the Sierra Nevada’s
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Baseline supplies – with climate change –

meet 80-90% of demands
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• Includes current 

planned projects 

through 2025

• Population growth of 

300,000 (~30%)
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Using existing stored groundwater meets 

95% of the demands
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• Reduces shortfalls to 

5%

• Utilizes existing stored 

groundwater reserves 

on an annual basis

• Finite resource

• Not sustainable  past 

2040

22



-60,000

-40,000

-20,000

0

20,000

40,000

60,000

80,000

100,000

s
h

o
rt

fa
lls

s
u

rp
lu

s
 i
n

to
 s

to
ra

g
e

A
C

R
E

 F
E

E
T

 B
Y

 2
0
4
0

-10,000 Max recycled water

Baseline

Maximizing recycled water meets 96% of 

demands

• Maximizes locally 

available recycled 

water

• Includes agreements 

for external recycled 

water supplies such as 

from JCSD

• Is a climate resistant 

supply

• Sustainable 
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Max recycled water

Baseline

Demand 

management & 

efficient 

development 

+ max recycled 

water

Conservation combined with maximum 

recycled water builds a supply surplus

• Surplus supplies put in 

storage for future use

• Eliminates shortages in 

climate scenarios

• Builds storage reserves 

over 200,000 AF

• Opportunity to 

withstand catastrophes 

and potential for water 

exchanges
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Max recycled water

Baseline

Conservation and supplemental supplies meets 

demands and could provide supply surplus

Less demand 

management, 

recycled water 

+ supplemental 

water

• Surplus supplies put in 

storage for future use

• Reduces shortages in 

the majority of climate 

scenarios

• Creating a storage 

reserve is dependent 

on external supply 

availability
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IRP Lessons Learned
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 10% reduction from conservation or efficient development 

significantly increases reliability and reduces shortages

 Conservation creates the opportunity to build reserves

IRP “Lessons Learned” 

Value of Conservation
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 Supplemental water increases reliability and resiliency

 Includes surface, imported and external recycled water

 Creates the opportunity to build reserves when combined with 

conservation

IRP “Lessons Learned” 

Value of Supplemental Water
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Water stored in the groundwater basin increases resilience 

 Not impacted by climate once in storage

 When supplemental supplies are available, place them into storage

 Reduces dependence on climate variable supplies

 Mitigates abnormal or catastrophic events

IRP “Lessons Learned” 

Value of Increasing Groundwater 

Storage 

ASR well       Broken Line                             Earthquake                    Levee Breach
29



 Recycled Water: Continue to invest in recycled water projects to maximize 

the beneficial reuse.

 Groundwater: Acquire additional supplemental water to enhance 

groundwater recharge, sustain production, and reduce salinity. 

 Conservation: Implement measures to reduce current urban demand at 

least 10% to enhance water supply resiliency.

Core Recommendations from 

Phase 1:

Resilience  Water Efficiency  Sustainability  Cost Effectiveness
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 Imported Water: Strategically maximize purchases of imported water for 

recharge or in-lieu when available.

 Stormwater: Continue to maximize stormwater recharge projects, including 

rainwater capture and infiltration.  

 Supplemental Water: Pursue external water supplies including 

exchanges, storage and water transfers to augment groundwater recharge 

and recycled water. 

Core Recommendations from 

Phase 1:

Resilience  Water Efficiency  Sustainability  Cost Effectiveness

31



IEUA Business Goals

“IEUA is committed to the development and implementation of an
integrated water resource management plan that promotes cost-effective,
reliable, efficient and sustainable water use along with economic growth
within the service area”

Recycled Water: IEUA will support maximizing beneficial reuse of recycled
water to enhance reliability and reduce dependence on Imported Water.

Commitment: 50,000 AFY by 2025

Groundwater Recharge: IEUA will maximize all sources of groundwater
recharge.

Commitment: Support recharge of all Stormwater, maximize Recycled
Water, and pursue purchase and storage of cost-effective Supplemental
Water supplies.
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 Draft IRP

 Complete Programmatic EIR

 Funding opportunities

• Chino and Chino Hills – Budget Based Rate Structure Track

• JCSD External RW Supplies

• Pomona/MVWD RW Intertie 

 Set up water forum to make decisions on water resources for the 

region 

• Implement regular technical meetings

Next Steps
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Joint IEUA Board and 

Regional Policy Committee Workshop

Recycled Water Policy Principles

November 4, 2015



Recycled Water (RW) Program

• RW to El Prado Park

• RW to Whispering Lakes & El Prado Golf Course

• Installed distribution system in Chino/Chino Hills 

• First Regional Pipeline 

• Groundwater recharge with recycled water at Ely Basin

• Recycled Water Feasibility Study (2002)

• Chino Basin Facilities Improvement Project – Recharge (2004)

• Recycled Water Implementation Plan (2005) 

• Developed Three Year Business Plan (2007)

• $250M in Capital Invested to Date

• 80 Miles of Regional Infrastructure Installed

1
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Joint IEUA/Policy Workshop

November 4, 2015
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RW Program Success

Sound Investments with grant 

opportunities (27%)

RW Program Cost:   $300 M

Grants : $81 M

FY 2004/05: 5,000 AFY

FY 2014/15: 33,420 AFY

Irrigation/Industrial RW Use:  22,580 AFY

Groundwater Recharge: 10,840 AFY

FY 2014/15 recycled water accounts for 17% of the water supply for the region
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 IEUA began discussions with member agencies in 2012

 Item was presented to the Policy Committee December 2014

 Discussions resumed in July 2015

 Based on member agency feedback, the revised RW Policy 

Principles are presented for consideration

RW Policy Principles
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1. Maximize beneficial RW use

2. Promote efficient use of RW

3. RW allocation rights

4. RW system operation

5. RW Demand Management

6. Achieve full cost of service

7. Maximize the capital investments

Recycled Water Policy Principles
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The regional recycled water allocation rights will be based on 

the following:

1. Regional discharge obligations (Santa Ana Judgment, environmental obligations, 

etc.), will be met first from available RW supply 

2. Contracting agency pro-rata entitlement based on available recycled water 

supply from 3.1 above

3. Contracting agency use above entitlement requires the acquisition of replacement 

water

Joint IEUA/Policy Workshop

November 4, 2015

RW Policy Principles
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• January 2016:

• Redline of Regional Contract – first draft

• February 2016: Technical/Policy Committee

• Review of Redline Regional Contract

• April 2016: Technical/Policy Committee Approvals

• Regional Contract Recommendation for Approval

• June 2016: IEUA Board

• Adoption of Regional Contract Amendment

Next Steps

Joint IEUA/Policy Workshop

November 4, 2015
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IEUA Business Goals

“IEUA is committed to the development and implementation of an integrated
water resource management plan that promotes cost-effective, reliable,
efficient and sustainable water use along with economic growth within the
service area”

Recycled Water: IEUA will support maximizing beneficial reuse of recycled
water to enhance reliability and reduce dependence on Imported Water.

Commitment: 50,000 AFY by 2025

Groundwater Recharge: IEUA will maximize all sources of groundwater
recharge.

Commitment: Support recharge of all Stormwater, maximize Recycled Water,
and pursue purchase and storage of cost-effective Supplemental Water
supplies.

Joint IEUA/Policy Workshop

November 4, 20158



Joint IEUA/Policy Workshop

November 4, 2015

Request Regional Policy Committee provide comments 

and recommendations on RW Policy Principles for IEUA 

Board consideration and approval
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