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Executive Summary

While climate change is a global concern with
far-reaching impacts, regional and state agencies
must assess their own ability to adapt to future
changes. The State of California has responded
to the anticipated environmental and economic
effects of climate change by implementing
statewide regulations that target reductions of
Greenhouse Gas (GHG) emissions.

The Inland Empire Utilities Agency (IEUA) is a
regional wastewater treatment agency and
wholesale distributor of imported water in
western San Bernardino County. I[EUA is
responsible  for
approximately 875,000 people over a 242-
square mile area. This Climate Change Action
Plan (CCAP) seeks to identify the local impacts of

providing  service to

climate change and lay the groundwork for
developing projects and management practices
that will allow IEUA to continue providing
reliable services to the region while remaining a
steward to the environment.

IEUA has voluntarily reported and verified its
GHG emissions since 2013. IEUA has also
become a leader among public agencies
nationwide by pursuing innovative renewable
energy projects that promote sustainability and

reduce demands on a strained electrical grid.

EXECUTIVE SUMMARY

This CCAP expands on these initial steps to
integrate studies that IEUA has conducted which
focus on the potential impacts climate change
will have on IEUA’s water management system.
These studies evaluated the anticipated water
supply and demand in the IEUA service area over
the next 20 years and identified components
within IEUA’s portfolio that can be improved to
create a resilient system that is adaptable to
climate change.

In conjunction with changes to IEUA’s water
management system, the CCAP also establishes
measures that can steer IEUA toward a net-zero
impact with regard to GHG emissions. Using this
information, the CCAP establishes goals and
objectives that will be used to develop future
projects. These goals satisfy four main areas of
need to achieve a flexible, effective water
management system:

e Maximize recycled water production
and usage;

e Maintain health of the groundwater
aquifer

e Maximize system efficiencies; and

e Measure performance.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Introduction

Global climate change has contributed to intense
heat, rising sea levels and loss of sea ice.
Although the sum of potential impacts due to
climate change comes with some uncertainty,
there is no doubt this change is expected to
disturb the pattern for water demand as well as
the availability for supplies. There are many ways
a warmer climate is likely to affect water
management. Conditions in much of the western
United States range from abnormally dry to
extreme drought. The area is also experiencing a
trend for reduced mountain snowpack with
earlier melting runoff peaks in the spring.
Temperatures are expected to rise, reducing soil
moisture which will intensify summer heat
waves. Due to increasing evapotranspiration
through the warmer seasons, additional water
resources may be needed to maintain proper
irrigation and prevent the damaging effects of
dry soil for the vegetation.

@ Chino Desalter Re plenishment

INTRODUCTION

Regional Water Supply and Demand

Coupled with a projected steady population
growth, the effects of climate change will greatly
impact IEUA’s ability to meet regional water
demands. To accommodate the expected
increase in urban demand, agricultural land has
been converted for urban usages to meet the
needs of the region. This shift will cause the
percentage of water pumped for urban demand
toincrease over the next twenty-five years as the
agricultural demand for water in these areas will
diminish. As the regional economy continues to
evolve, the demand for water and wastewater
treatment will continue to increase; raising
significant challenges and concerns to meet
basic needs.

Strategic planning efforts are underway to shape
the regional water management system in a way
that can adapt to fluctuations in both demand
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and supply as a result of climate change. IEUA’s
2016 Integrated Water Resources Plan (IRP)
evaluated the anticipated regional water
demand through 2040, shown in Figure 1. The
IRP is the first time that the region’s planning has
gone beyond a regional Urban Water
Management Plan (UWMP) and the cites and
water agencies have worked collaboratively to
develop a comprehensive water resources plan.
These IRP projections anticipate a continual
increase in demand and include the total
municipal and industrial demands as well as the
amount of water needed to ensure regional
sustainability by replenishing the groundwater
aquifer and the Santa Ana River. The complete
IRP is included as Appendix 1.

Both the IRP and the UWMP, which provide the
foundation for the CCAP, were developed
through public processes that engaged IEUA’s
member agencies. IEUA incorporated comments
from regional stakeholders that formed the final
versions of each plan and evolved into the CCAP.

IEUA meets regional demand with supply from
several sources, shown in Figure 2. These
sources are all expected to be impacted by
climate change, and each brings unique
challenges to maintain their efficacy as a
sustainable resource for meeting water needs.

Primary among these challenges will be IEUA’s
ability to increase the amount of local resources
used to meet local needs. Reducing the region’s

INTRODUCTION
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reliance on imported water from the State Water
Project (SWP), which is pumped from Northern
California, will not only reduce GHG emissions
from the energy-intensive water conveyance
process, but it will also enhance the flexibility of
IEUA’s water management system in

preparation for an uncertain climate future.

It should be noted that increasing production
from local resources should not be done without
also balancing with equivalent groundwater
replenishment. This CCAP provides a framework
for developing a water management portfolio
that is resilient enough to meet continually
FIGURE 2. IEUA WATER SUPPLY SOURCES FOR
FISCAL YEAR 2017/2018

increasing demands in the face of unknown
climate change impacts.

2019 IEUA CLIMATE CHANGE ACTION PLAN

3



IMPROVING CLIMATE RESILIENCE

Improving Climate Resilience

Forecasting Climate Impacts

IEUA’s location in the semi-arid, populous area
of southwestern San Bernardino County has
raised concerns regarding its ability to continue
meeting regional demands. These
concerns were recently brought to the forefront
when the region encountered extreme drought
conditions. Although this drought appears to be

water

consistent with long-term patterns of climate
variability, its effects may be exacerbated by
ongoing climate change. These effects may have
a strong impact on the region’s water supply and
the length and magnitude of droughts, timing of

precipitation, and temperature-driven demand.
IEUA partnered with the RAND Corporation
(RAND), a multi-disciplinary,
research organization and
institution headquartered in Santa Monica,
California, to evaluate how adaptive, integrative
water management portfolios could improve
IEUA’s abilities to meet customer needs under a

non-partisan
educational

wide range of futures. The complete RAND
Memorandum is included as Appendix 2 and was
an integral part of the IRP that helped shape this
CCAP.
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FIGURE 3. HISTORICAL AND FUTURE ESTIMATED ANNUAL AVERAGE TEMPERATURE AND PRECIPITATION FOR THE
IEUA SERVICE AREA
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RAND utilized a suite of general circulation
models to generate a range of future climate
projections for the IEUA service area. A total of
106 projections were downscaled and analyzed
to forecast the anticipated climate scenarios that
IEUA’s planning efforts will need to address.

The analysis suggests that temperatures within
the IEUA service area will rise over the coming
decades and that annual precipitation will
continue to be highly variable, with no
consensus on trends towards wetter or drier
conditions. Using data from the 106 projections,
RAND compiled and displayed the annual
average temperature and total precipitation
estimates from 1950 to 2050 for the IEUA service
area, shown in Figure 3. The figure stresses the
unpredictability of these variables, as
temperatures began to steadily increase in the
region beginning around the 1980s while
precipitation followed an uncertain pattern over
the same period. This information underscores
the importance of identifying IEUA’s water
management options and portfolios to ensure
that future demand can be met under a variety
of different hydrologic circumstances that
appear to point toward higher temperatures and

unreliable rainfall.

Modeling Water Management

To determine how IEUA’s water management
portfolio would perform in the future, RAND
conducted a study that used a mass balance
model with estimated supply and demand values
across the range of anticipated climate
conditions.

The study consisted of a four-step process:

IMPROVING CLIMATE RESILIENCE

1. Compile information on a wide range of
plausible water demand and supply
futures reflecting climate change;

2. Develop a simple water management
mass balance model to evaluate the
performance of the IEUA system under a
wide range of futures;

3. Create a portfolio development tool
(PDT) to help IEUA planners and
stakeholders compare attributes of
different management options and
develop portfolios for evaluation; and

4. Evaluate and compare how each
proposed water management portfolio
would enhance IEUA’s ability to deliver
urban water supplies in the future under

different futures of climate and demand.

The 106 future climate projections allowed
RAND to stress test the IEUA water management
system in its ability to meet future demand.
While it is impossible to predict, with certainty,
what type of climatic change the region will
encounter, having a diverse set of projections
benefits planning efforts in the development of
a robust, adaptable water supply system.

RAND developed the PDT used in the study with
the input of IEUA and its member agencies. The
PDT allowed users to review individual project
attributes and determine the impact that these
projects, in various combinations, would have on
the regional water supply and demand.

Following collaborative discussions among the
regional stakeholders, a list of eight portfolios
was finalized and incorporated into the study, as
shown in Table 1. These portfolios were then
evaluated for their ability to meet regional
demand under various conditions.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Portfolio Name

Portfolio Description

Portfolio #1

Maximize the Use of Prior Stored Groundwater

Portfolio #2

Maximize Recycled Water (Including External Supplies) and Local

Supply Projects and Implement Minimal Water Efficiency

Portfolio #3

Portfolio #4

Portfolio 2 Plus Secure Supplemental Imported Water from MWD and
Non-MWD Sources

Maximize Recycled Water (Including External Supplies) and Implement

Moderate Water Efficiency

Portfolio #5
Portfolio #6
Portfolio #7

Fortfolio 4 Plus Implement High Water Efficiency
Maximize Supplemental Water Supplies and Recycled Water Supplies
Maximize the Purchase of Imported Water from MWD and Implement

Minimal-Moderate Level of Water Efficiency

Portfolio #8

Portfolio 7 Plus Maximize Recycled Water

TABLE 1. WATER MANAGEMENT PORTFOLIOS USED TO DETERMINE FUTURE CLIMATE RESILIENCY

Climate Resiliency Study Results

Despite uncertainty over the specific effect of
climate change on IEUA’s water supply, the
various projections showed an overall tendency
of future decreases in IEUA’s supply sources. The
largest potential impact on supply is the
imported water that IEUA receives from the SWP
through the Metropolitan Water District (MWD),
which indicates a need to improve regional
sustainability and reduced dependence on the
SWP supply.

Figure 4 shows the performance of each
portfolio and their ability to meet the varying
demands set forth in the model. Portfolios 4, 5,
6, and 8 all met demands in over 90 percent of
the demand scenarios. Based on these results,
IEUA can develop a water management system
that is resilient against climate change by
focusing planning efforts on projects that

2019 IEUA CLIMATE CHANGE ACTION PLAN

maximize recycled water production and usage,
implement water efficiency, and optimize

supplemental water supplies.

Recycled water supplies, in particular, will prove
to be a critical asset in bolstering a flexible
management portfolio, as these supplies are:

e Not impacted by climate, making recycled
water the region’s most climate resilient
water supply;

e Needed to maximize supplemental water
for groundwater recharge;

e Generated locally and can be beneficially
used by all agencies; and

e A supplemental water source for the entire
region with infrastructure that can be
intertied with that of neighboring agencies
to optimize availability and use.
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GREENHOUSE GAS IMPACTS

Greenhouse Gas Emissions Impacts

Background

The California Global Warming Solutions Act of
2006 — also known as AB 32 — marked the
beginning of an integrated climate change
program. AB 32 set California’s first GHG
emissions target, which called on the state to
reduce emissions to 1990 levels by 2020, 40
percent below the 1990 levels by 2030, and 80
percent below 1990 levels by 2050. These
targets represent benchmarks, consistent with
prevailing climate science, charting an
appropriate trajectory forward that is in line with
California’s role in stabilizing global warming
below dangerous thresholds. California is on
track to exceed its 2020 climate target while the

economy continues to grow.

Greenhouse Gases emitted in the state are
regulated by the California Air Resources Board
(CARB). CARB has also developed the Climate
Change Scoping plan, most recently updated in
November 2017, which targets industries and
with high global
potential and mandates reduction measures to

large facilities warming

steadily decrease GHG emission levels.
Wastewater treatment plants and composting
facilities are not subject to the reduction
measures addressed in the Scoping Plan. In
addition, no IEUA facility emits GHGs at a high

enough level for mandatory reporting.

The Connection between Water and
Energy

According to the Public Policy Institute of
California (PPIC), California’s water system

accounts for nearly 10 percent of the state’s GHG
emissions and approximately 20 percent of
statewide electricity use goes to pumping,
treating, and heating water. The inextricable link
between water and energy, termed, “the water-
energy nexus,” highlights the importance of
enhancing water-use efficiency and drought
resilience while at the same time focusing efforts
on lowering energy usage. As the population
grows and we adapt to climate change, the
adoption of policies and technologies that
enhance water and energy management will be
essential.

IEUA GHG Emissions

In February 2014, IEUA became a member of The
Climate Registry (TCR). TCR is a non-profit
organization governed by the U.S. states and
Canadian provinces and territories. TCR designs
and operates voluntary and compliance GHG
reporting programs globally and assists
organizations in verifying and
reporting  their footprints  for

benchmarking and management purposes. It is

measuring,
carbon

the only voluntary greenhouse gas (GHG)
registry supported by this level of government
collaboration. TCR’s reporting protocols align
with international standards and provide a nexus
between business, government and non-
governmental organizations to share policy
information and exchange best practices.
Membership in TCR is voluntary and is a result of
the Agency’s aim to practice environmental
stewardship as a regional leader. As a member of
TCR, IEUA has committed to publicly report
annual GHG emissions despite not being subject

to mandatory reporting. IEUA has reported GHG

2019 IEUA CLIMATE CHANGE ACTION PLAN
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emissions, as carbon dioxide equivalency, from
its facilities to TCR each year since 2013. The
reported emissions use TCR protocols to
calculate the metric tons of carbon dioxide
equivalents (MT CO.e) emitted by IEUA facilities.

Prior to joining TCR in 2014, IEUA kept internal
records of emissions. IEUA’s emissions baseline
data is from 2007, the oldest emission data
currently available, which was calculated using
TCR protocols. AB 32 requires the state to reduce
GHG emissions to 1990 levels by 2020. With no
1990 data available, IEUA set an emissions
baseline using 2007 data. With 2020
approaching, IEUA has compared 2018
emissions data against the 2007 baseline to
check the current track towards AB 32’s 2020
requirement.

Both direct (emissions from equipment operated
within IEUA facilities) and indirect (emissions
associated with services procured by IEUA, such
electricity) emissions

included in the calculated values. As seen in

as purchased were
Figure 5, the greatest source of GHG emissions in
2007 was from natural gas combustion. A large
portion of the natural gas usage was from the
cogeneration engines located at RP-1, RP-2, and
CCWRF. The engines at RP-1 and RP-2 ran on
both natural gas and digester gas, while the
engine at CCWRF was powered solely by natural
gas.

In comparison, the IEUA’s 2018 GHG emission

sources had significant differences in
distribution. Natural gas fell from 42 percent of
the total GHG emitted down to 1 percent while
digester gas emissions increased from 15
percent to 37 percent. This is due to the
decommissioning of the cogeneration engines
throughout the years due to the implementation

of stricter air quality regulations. Climate change

GREENHOUSE GAS IMPACTS

is a global concern, and IEUA’s reduction efforts
must also be viewed through a global lens. While
digester gas combustion results in more GHG
emissions from IEUA facilities, it also lessens
global GHG emissions. That is because the
digester gas combustion emissions come from
biogenic sources (GHGs that were recently
contained in living organisms) and are therefore
considered

carbon neutral.

2007

5%

- 15%

38%

m Digester Gas m Natural Gas Combustion = Purchased Electricity m Other

2018

2%

37%

N\

60%

1%

FIGURE 5. PROPORTIONAL COMPARISON OF
2007 AND 2018 IEUA GHG EMISSIONS BY
SOURCE

Note: The “Other” category is made up of emissions
from heavy duty vehicles, IEUA fleet vehicles,

biosolids hauling from treatment plants, emergency
generators, and liquified petroleum gas combustion.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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FIGURE 5. OVERALL IEUA GHG EMISSIONS FROM 2007 - 2018

Note: COze is a way of measuring the global warming potential (GWP) of various greenhouse gases by using
carbon dioxide (CO;) as the reference so they can easily be compared. For example, one ton of methane is
equal to 25 tons of CO,e because it’s GWP is 25 times that of CO,

TCR requires digester gas emissions to be
reported, though they are distinguished from
anthropogenic (human-made) source emissions.

Purchased electricity also increased from 2007
to 2018 from 38 percent to 60 percent. The
increase in purchased electricity can be traced to
the increased demand for recycled water. On a
global scale, more recycled water usage means
less water is being conveyed from the SWP,
which is a net reduction in GHG emissions.

Although, the purchased electricity is likely to
decline over time as more renewable energy
projects are put in place, the percentage of GHG
emissions from biogas will continue to increase
due to the inevitable growing population. To
help lower global GHG emissions, IEUA plans to
implement projects that will beneficially utilize
biogas.

The overall GHG emissions, as seen in Figure 6,
include carbon neutral digester gas usage in
addition to non-carbon neutral emission

sources. Even with the inclusion of digester gas,
IEUA has reduced GHG levels by 52% since 2007.
This accomplishment is due to the
implementation of clean air projects including 5
MW of new solar panels across all facilities and
the addition of a 1 MW wind turbine at the RP-4
facility. The generation capacity of these two
projects is about 60% of the average load of all
IEUA facilities combined (8 MW — 11MW). IEUA
also saw GHG reductions from shorter biosolids
hauling distances to the regional indoor
composting facility instead of much further
disposal sites. It should be noted that when
biogas is flared, instead of used to offset
alternate fuel sources, it is not carbon neutral. In
2018, IEUA flared 65% of its digester gas, leaving
an opportunity to more effectively utilized this
resource for greater global GHG reductions.
Effective use of existing biogas is a key strategy
to lower global GHG to AB 32 levels in 2050.

AB 32 requires that state reduce GHG emissions
to 40 percent below 1990 levels by 2030 and 80
percent below 1990 levels by 2050. IEUA has
already surpassed the AB 32 40 percent

2019 IEUA CLIMATE CHANGE ACTION PLAN
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reduction by 2030 goal based on the only
baseline available, 2007 GHG emissions. [EUA is
targeting an 80 percent GHG emission reduction
by 2050 based on the 2007 usage baseline.
Implementation of more renewable projects,
including beneficial
digester gas, will allow for larger reductions in
global GHG emissions.

utilization of available

When the recent GHG emissions profiles are
analyzed by facility over the same period, from
2013 to 2016,
steady or
exception of recycled water pumping (RW) and
two treatment facilities: RP-1 and RP-5. Each of
these three facilities were subject to specific
energy projects between 2013 and 2016 that

emissions have remained

relatively decreased, with the

impacted the energy usage and GHG emissions
of the facility.

RP-1: Due to digester gas cleaning challenges,
the RP-1 fuel cell was shut down temporarily in
the fourth quarter of 2013 and permanently
removed from service in early 2014. This
resulted in increases from two GHG emissions
sources: 1) purchased electricity and 2) the
biogas flare. Beneficial use of the biogas
produced on site is vital in achieving future
global GHG reductions at the RP-1 facility.

RP-5:The food waste digestion process is located
at the RP-5 SHF and began power generation in
2015. Total GHG emissions increased as a result
of the biogas consumption in the new process.
The GHG produced was from a carbon neutral
digester gas usage that offset landfill GHG
emissions, where it would have resulted in
higher global GHG emissions from long-distance
hauling followed by vyears of methane
generation. The food waste digestion facility has
since been shut down. A proposed RP-5
expansion project upgrading the
emissions equipment on the currently inactive

includes

GREENHOUSE GAS IMPACTS

cogeneration units, allowing for the increased
use of digester gas for carbon neutral energy
production instead of purchasing electricity.

Recycled Water Pumping: Each year, IEUA has
increased the amount of recycled water that is
pumped to regional end users or groundwater
replenishment basins. Pumping this water is an
energy-intensive process, which requires more
purchased electricity or demand from renewable
processes. On a global scale, more recycled
water usage means less water is being pumped
from the SWP, which is a net reduction in
statewide GHG emissions. Improved regional
sustainability in response to climate change will
necessarily increase the amount of recycled
water pumping at [EUA.

GHG Reduction Goals

IEUA  will
sustainability efforts with

continue to balance regional
environmentally
conscious energy management strategies to
identify projects and objectives that holistically
and cost-effectively address climate change
efforts. IEUA will pursue the following strategies

to minimize its facilities’ climate change impacts.

Reduce GHGs to AB 32 Levels: IEUA will follow AB
32 standards using the oldest emission baseline
data available to reduce GHG levels to 2007
levels by 2020, 40 percent below 2007 levels by
2030, and 80 percent below 2007 levels by 2050.
Progress towards meeting these goals will be
tracked yearly using TCR’s reporting protocol
and be made available to the public and IEUA’s
stakeholders through the TCR and regular board
updates. AB 32 implemented Scoping Plan
updates every five years. IEUA will use these
milestone years to reassess GHG reduction
progress and reevaluate GHG reduction projects
as necessary. The next Scoping Plan update will

2019 IEUA CLIMATE CHANGE ACTION PLAN
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be in 2023 and will give IEUA enough time to plan
for the 2030 milestone.

Strive toward carbon neutrality: IEUA’s current
renewable portfolio is capable of meeting
approximately 50 percent of the agency-wide
power needs.

Report GHG Emissions: |IEUA will continue to
report GHG emissions across all facilities to TCR.
Tracking emissions will allow for performance
measurement. Rather than focusing on lowering
IEUA’s direct GHG emissions, potential projects
will be evaluated on their potential to reduce
global GHG emissions. IEUA will also make this
Climate Change Action Plan available to the
public through its Board approval process and
website.

Increase energy efficiency: Optimizing facility
processes and retrofitting equipment can result
in less power demand on the electrical grid. To
date, IEUA has completed energy efficiency

GREENHOUSE GAS IMPACTS

projects saving 2,690 MWh per year resulting in
1,902 MT CO,e of GHG emissions saved per year.

Reduce methane emissions: Short-lived climate
pollutants (SLCPs) are powerful compounds that
remain in the atmosphere for a much shorter
period than longer-lived climate pollutants, such
as CO,. Methane (CH4) has been identified as a
SLCP and is a common byproduct of the
wastewater treatment process. IEUA will strive
toward optimizing recovery by
pursuing projects that beneficially use the
methane generated in the digestion process as a

resource

renewable source of heat and/or power
generation.

Renewable Energy Credits: In the event where
meeting an 80 percent reduction by 2050 is not
possible from the utilization of renewable
resources, IEUA plans to purchase renewable
energy credits (REC). The RECs will ensure that
IEUA’s GHG impact is aligned with the reduction
standards set by AB 32.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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PROJECT GOALS AND OBIJECTIVES

Project Goals and Objectives

Project Development

Each year, pursuant to terms within its Regional
Sewage Services Contract, the IEUA submits a
ten-year forecast of system capacity demands
and capital projects called the Ten-Year Capital
Improvement Plan (TYCIP). The TYCIP identifies
projects that are needed for the rehabilitation,
replacement, or expansion of facilities owned or
operated by IEUA.

The TYCIP also serves as a roadmap to achieve
IEUA’s vision and goals based on the condition of
facility assets and forecasted projections of
water and wastewater needs.

eExpand RW infrastructure for
end users

eUpgrade/modernize treatment
facilities

Maximize
Recycled
Water
Production
and Usage

Maximize
System
Efficiencies

eImprove energy efficiency

eDevelop water efficiency
programs

eStrive for carbon neutrality

Several planning documents, such as the Asset
Management Plan, the Integrated Water
Resources Plan, the Wastewater
Master Plan, and the Urban Water Management
Plan, have been developed with the intent of

Facilities

formulating the vision and projected needs of
IEUA’s facilities and the region it serves. This
CCAP serves as an additional planning document
that will establish goals and objectives for IEUA’s
future planning efforts.

Based on the information presented in this
CCAP, IEUA has identified key areas that should
be addressed to create a resilient water and

eImprove storm water
capture

*Enhance GW
replenishment

oEffective treatment
*Enhance storage
Protect GW quality

Maintain
Health of
Groundwater

Aquifer

Measure
Performance

eTrack and report GHG
emissions

*Measure performance
indicators for water supply
and distribution

FIGURE 7. IEUA PROJECT GOALS TO MITIGATE THE EFFECTS OF CLIMATE CHANGE
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wastewater management system that also
contributes to GHG emission reductions. Specific
objectives within these areas will be established
and used to develop projects that will prepare
IEUA’s system for the effects of climate change
while also minimizing the system’s impact on the
environment. The goals and objectives are
described in greater detail below.

Maximize Recycled Water
Production and Usage

IEUA’s wastewater treatment facilities currently
produce Title 22-compliant recycled water that
can be used by end users for irrigation purposes
or conveyed to groundwater replenishment
basins to recharge the Chino Basin aquifer.
Increased recycled water production and usage
within the Chino Basin will ensure less reliance
on the SWP, thereby reducing the significant
power needs associated with pumping water
from Northern California.

Objective: Expand infrastructure at IEUA sites,
within the region, or surrounding areas to
enhance capabilities for end user application,
storage, or groundwater replenishment of
recycled water.

Benefit: Enhancing recycled water use improves
regional sustainability. Less reliance on the SWP
supply offers flexibility during drought periods
and reduces electricity usage across the state by
reducing the amount of water conveyed from
Northern California to the Chino Basin.

PROJECT GOALS AND OBIJECTIVES

Objective: Upgrade and/or modernize facilities
to ensure effective water treatment and
continued compliance with all regulatory
requirements.

Benefit: =~ Compliance with  environmental
regulations is paramount to meeting IEUA’s
business goals and avoiding service interruptions
for all end users. As assets age concurrently with
increasingly stringent regulatory requirements,
improvements must be made to the wastewater
treatment plants to ensure effective treatment.
Maintaining modern facilities reduces the risk of
non-compliance and enhances the reliability of
recycled water for end use and groundwater
replenishment.

Maintain Health of Groundwater
Aquifer

Historically, much of the Chino Basin was home
to agricultural use and dairy farms, which
resulted in high levels of salts and nitrates in the
groundwater aquifer. As part of an Optimum
Basin Management Plan (OBMP) to address
these concerns, the Chino Basin Watermaster
established desalination facilities to treat the
affected groundwater in the basin and
established a comprehensive basin recharge
plan to ensure that groundwater that is
extracted to meet regional demand is also
balanced with aquifer replenishment with storm,
recycled, and imported water. Maintaining this
balance and ensuring that the basin’s water
meets regulatory requirements is imperative in
securing long term sustainability.

<= RECYCLED'WATER

RECYCLED WATER

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Objective: Improve storm water capture through
improvements to the groundwater
replenishment system infrastructure.

Benefit: Because precipitation within the Chino
Basin is highly variable and often scarce, storm
capture is a valuable commodity.
Replenishment of the groundwater aquifer with
storm water reduces the need and associated
electricity used to convey recycled and/or
imported water to the recharge basins.

water

Objective: Enhance groundwater replenishment
capabilities within the Chino Basin through
infrastructure upgrades.

Benefit: Increasing groundwater replenishment
improves regional sustainability and facilitates
hydraulic control of the basin. Upgrading the
replenishment system infrastructure can
improve flexibility in the type or amount of water
conveyed to the recharge basins. Increased
flexibility is a key component to establishing an
adaptable water distribution system that can
meet demands of an uncertain climate.

Objective: Treat groundwater effectively to
remove harmful contaminants and ensure a
healthy aquifer.

Benefit: Effective pollutant removal ensures
continued environmental compliance and
uninterrupted service to end users.

Objective: Protect the groundwater quality by
properly maintaining and upgrading
infrastructure to prevent system failures that
may contaminate the groundwater.

Benefit: Preventing future contamination
ensures a healthy aquifer, continued
environmental compliance, and uninterrupted
service to customers. In addition, preventative
maintenance is more cost-effective than

corrective maintenance.

PROJECT GOALS AND OBIJECTIVES

Objective: Enhance storage capabilities of storm,
recycled, or imported water through expansion
of existing infrastructure or collaboration with
surrounding water systems.

Benefit: Increasing water storage during years of
high precipitation will bring the flexibility needed
to withstand periods of drought. Working with
other water systems in the area can benefit the
entire region, optimizing the use of assets and
minimizing the need for energy-intensive water
imports.

Maximize System Efficiencies

The concept of the water-energy nexus
highlights the inextricable relationship between
water and energy. Simply put, generating power
requires significant amounts of water, and
treating and conveying water requires a
significant amount of power. As a water agency
taking a leadership role in environmental
stewardship, IEUA identifies the need to
optimize its management and both water and
power.

Objective: Improve energy efficiencies at IEUA
facilities.

Benefit: Wastewater treatment and recycled
water conveyance are very energy-intensive
processes. Strategic management and regular
performance assessments of these systems can
identify opportunities to save on energy usage.
Less demand on the energy utilities will result in
fewer GHG emissions into the atmosphere.

Objective: Develop water efficiency and/or
conservation programs within the region.

Benefit: Reducing reliance on supplemental
water supplies can not only be achieved through
infrastructure improvements, but also through
decreasing the water demand within the region.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Development and implementation of regional
water conservation programs that educate on
the importance of water efficiency or incentivize
reduced usage can be an effective way to
optimize the water supply and progress toward
regional sustainability.

Objective: Strive for carbon neutrality through
implementation of renewable power generation
and beneficial use of resources.

Benefit: IEUA has a diverse renewable energy
portfolio across its treatment plants, including
5.0 MW of solar, a 1 MW wind turbine, and a 1.5
MW cogeneration engine fueled by biogas
generated. The clean power generated from

these processes can combine to account for 50
percent of IEUA’s electricity needs, which results

PROJECT GOALS AND OBIJECTIVES

in a significant demand reduction from the
electrical grid. IEUA plans on taking advantage of
renewable power by phasing out fleet for
electric vehicles over time. IEUA’s portfolio also
integrates battery storage systems that can
displace up to 4 MW of demand from the grid
during peak periods. Expansion of this portfolio
with additional renewable generations will
reduce  GHG emissions associated with
combustion of fossil fuels that are associated
with power generation at large-scale utility
power plants. Future portfolio expansion may
not be limited to on-site resources. For instance,
diversion of regional organic waste for anaerobic
digestion introduces a new renewable stream
into IEUA facilities and results in a reduction of
global GHG emissions.

Measure Performance

Improvements in overall system management
can only be verified if key performance
indicators are effectively tracked. Increasing
water and energy efficiency requires comparison
against baselines or previous periods, and the
efficacy of these project goals will not be proven
until sufficient performance data has been
collected and analyzed.

Objective: Report GHG emissions annually
through The Climate Registry.

Benefit: Annual tracking of IEUA’s GHG
emissions profile will allow the Agency to
determine the effectiveness of implemented
reduction measures. Using this information,
planning efforts can focus on projects that will
have the greatest impact on emissions
reductions.

Objective: Track key performance indicators for
recycled, storm, and imported water usage
within [EUA’s management system.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Benefit: Using this performance data, IEUA can of reducing the energy needed to convey water
identify potential improvements to the system into and within the region.
to optimize water usage and supply with the goal

2019 IEUA CLIMATE CHANGE ACTION PLAN



Potential Projects

Potential Projects Background

IEUA maintains a list of implementable future
capital projects that will allow the agency to
continue to prepare its system for the effects of
climate change. These projects will also minimize
IEUA’s system’s impact on the environment,
including the reduction of greenhouse gas
emissions. The majority of the projects being
explored fall into four categories, solar,
hydropower, biogas (renewable methane), and
energy efficiency. All four categories focus on
increasing the use of zero-carbon energy sources
while reducing the total amount of energy the
agency requires. The implementation of zero-
carbon and energy efficiency projects will result
in GHG reductions both locally and regionally.
IEUA’s goal is to implement these projects while
continuing to maximize recycled water
production and usage, maintaining the health of
the groundwater aquifer, maximizing system
efficiencies, and measuring performance.

N\

-
»
*New car port solar

covers

*New Lagoon solar
cover at RP-1

eNew Chlorine Basin

Solar

Solar cover at RP-5

*Replacement of
current solar panels
with higher
efficiency units

Hydropower

*New in conduit
turbines converts
water pressure into
zero-carbon energy

eUtilizes previously

vented pressure
regulation

Potential Projects

Potential Project List

The current list of projects being explored by
IEUA are in varying degrees of planning and
review with some being feasible for installation
as soon as 2020 while others are still 10 or more
years out. With IEUA already meeting the GHG
reductions goal set for 2030, the focus is on long-
term carbon-based energy reductions that will
reduce GHG emissions and ultimately empower
the agency to meet its 2050 GHG reduction goal.
The list is in a constant state of adjustment and
is updated as new technologies become
commercially feasible, current technologies
become outdated, new funding and grant
sources emerge, and state or federal policies
change. While in no way comprehensive, the list
outlines a potential path for IEUA to meet its
2050 GHG reduction goals.

To date, IEUA has identified projects that have
the potential to reduce GHG emissions at all

eUtilize RP-1 biogas
as a zero-carbon
energy source

ePotential to
cogenerate heat and

power (CHP)

eCurrently
investigating
engines, micro
turbines, and fuel
cells

FIGURE 8. IEUA POTENTIAL PROJECT HIGHLIGHTS

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Potential Projects

Estimated GHG

Project .. ) . Estimated . .
Type Description Reduction Feasible Start Date Cost Potential Funding
(MT CO2e)
Replacement of existing 3.5 MW SunPower solar
across 4 facilities. Current 20 year PPA will end in 2029 when current PPA will
490 0 with PPA
2028, and the panels will be replaced with higher expire ST
efficiency units under a new 20 year PPA
Operation of 1.5 MW AMS solar at IERCF started in
2019. Current 20 year energy management service 2039 when current ESMA
agreement (EMSA) will end in 2039, and the panels 1,581 ) . SO with new EMSA
o , , X . K will expire
© will be replaced with higher efficiency units under a
8 new PPA
Addition of 70 kW of solar panels on the rooftop of
the Water Quality Lab was completed in 2018 and 61 2020 $275K SRF Loan
will start operation in 2020.
Addition of carport solar panels at various locations 563 2030 $0with new PPA
under a new PPA.
Addition of a solar panel cover to RP-1 Lagoon 1,181 2030 $0with new PPA
Number 3 under a new PPA.
—
[
2
8_ In conduit turbine that converts previously wasted . CEC CalSEED Grant, CPUC
o . 364 2021 SO with new PPA
s vented pressure into zero-carbon energy. SGIP, USBR WaterSMART
o
>
T
A Utilize existing renewable methane at RP-1to SO0 with new PPA;
g" cogenerate heat and power (CHP) through engines, 12,900 2022 Up to $23M CPUC SGIP
o micro turbine, or fuel cell without PPA
- g Combination of many individual upgrades to the
DD . .
2o various plants. Including blower and pump .
5 3,695 (o] 3.5M SCE
E:: qg replacement or rehab and the addition of ngoing ?
] evaporative coolers
Q -
R
S £ Repl rrent fleet with EVs, including on sit 2022-2030, depending on
ace cu wi s, includi n site - , i
> 9 P = & 274 SR $3.2M CARB CVRP Rebate
5 o charging infrastructure release date of EV trucks
R
w o

FIGURE 9. IEUA POTENTIAL PROJECT LIST
C______________________________________________________________________________________________|
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facilities by a total of 21,110 metric MT CO.e of
GHG. This reduction is more than the total MT
COse of GHG required to reduce GHG levels 80
percent below 2007 levels by 2050.
Advancements in zero carbon technologies
have progressed exponentially over the last
decade. IEUA believes that this progress will
continue and that currently undiscovered, GHG
reducing projects will come to fruition within
the next 30 years allowing for even greater GHG
reductions.

Project Implementation

These projects will be considered for inclusion in
IEUA’s TYCIP, which is informed by several of
IEUA’s planning documents to generate the
capital improvement program for the Agency.
The TYCIP is intended to identify projects that
are needed to: 1) properly maintain, rehabilitate,
or replace aging infrastructure at the Agency’s
facilities; and 2) achieve the planning needs of
the regional system to meet future growth.

Development of the TYCIP is a collaborative
Agency-wide effort that requires input from all
departments, including Planning, Engineering,
Operations, Maintenance, and Finance. The
projects contained in this plan will be evaluated
during this TYCIP development process, and the
Planning Department will take the lead on
seeking their inclusion in the capital program.

Clean Electric Infrastructure

In addition to the individual efforts being made
by IEUA to reduce GHG emissions, the State of
California has made its own strides towards
reducing emissions and increasing the use of
renewable energy sources. In September of
2018, Governor Jerry Brown signed SB 100 into
law. SB 100 pledged to transfer 100 percent the
state’s electricity to zero-carbon and renewable

Potential Projects

resources by 2045. SB 100 defines zero carbon
energy sources as solar, wind, small hydro,
renewable methane, geothermal, biomass,
ocean wave, or fuel cells using renewable fuels.
As California starts to maximize the use of zero-
carbon energy sources to produce electricity,
energy users in the state will see GHG emissions
from energy usage continue to drop.

IEUA’s goal to reduce GHG levels 80 percent
below 2007 levels by 2050 will be achieved
through the implementation of local zero-carbon
energy projects combined with statewide efforts
to capitalize on zero-carbon energy sources for
electricity production. IEUA and the State of
California are aligned in their support of
alternative carbon free energy sources including
solar, wind, small hydro, and renewable
methane.

While the list of currently identified projects are
enough to bring IEUA to its 2050 reduction goal,
IEUA understands the need to combine future,
not yet identified, local projects and the State’s
cleaner, carbon-free electrical grid in order to
maximize GHG reductions. In the event currently
identified projects are not implementable,
future projects are not identified, and California
fails to meet its zero-carbon goals, IEUA plans to
purchase renewable energy credits (REC). The
RECs will ensure that IEUA’s GHG impact is
aligned with the reduction standards set by AB
32.

2019 IEUA CLIMATE CHANGE ACTION PLAN
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Appendices

Appendix 1 - Integrated Water Resources Plan: Water Supply & Climate
Change Impacts 2015-2040

Appendix 2- RAND Memorandum: “Evaluating Options for Improving the
Climate Resilience of the Inland Empire Utilities Agency in
Southern California”

2019 IEUA CLIMATE CHANGE ACTION PLAN



























































































































































































































































































































































































































































































































































































































Figure A: Baseline demand forecasts under normal or average conditions.
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Figure B: Baseline demand forecasts under demand influences per Table 1.
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Figure A-11: Comparison of BCSD, NOAA, and NOAA bias corrected monthly precipitation data on
overlapping dates

NOAA bias corrected temperature and precipitation data, which were available until June
2015, were used in a linear regression model to assess relationships of monthly mean
temperature and mean precipitation to total observed IEUA surface supplies. Additionally, given
that a significant component of surface supply is due to melting snow pack, the potential of a
delayed precipitation signal was evaluated. Four regressions were considered to estimate stream
flow: (1) precipitation alone, (2) temperature alone, (3) precipitation and temperature, and (4)
precipitation and a 12-month moving average of temperature. These regressions were analyzed
with various lag times—applied to both temperature and precipitation—ranging from 0 to 6
months to search for a significant signal; a lag time of three months was found to have the lowest
p-value among for all regressions and appeared to best reflect observed stream flow patterns.
Note that the minimum p-value found with a lag time of 0 months was = 0.429, while the p-
values of the three best-fitting regression models at a lag time of three months were < 0.005.
Shown below in Figure A-12 is a comparison of each of the four regressions considered—each
mapped over the NOAA bias corrected precipitation and/or temperature data—against observed
surface flows. Figure A-13 shows the same models aggregated to annual totals.
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Figure A-12: The four regression models versus observed flows

Regression Models Using Different Independet Variables
vs Observed Local Surface Water Flow (AF/M)
Comparison to Linear Models
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Figure A-13: Four regression models averaged annually
Regression Models Using Different Independent Variables vs.
Observed Local Surface Water Flow
Annual Aggregate Comparison of Linear Models
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The regression model using precipitation and the mean temperature of the previous year (a
moving average of twelve months) appears to generally follow the downward trend, while the
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precipitation only model, while accounting for much of the same variance, does not reflect the
monthly downward trend in flow shown in Figure A-13.

Figure A-14 shows estimates of surface supplies over time based on the precipitation and
temperature regression applied to a larger set of 343 climate scenarios. The orange line shows the

mean estimate across all climate scenarios. Estimates generated using the precipitation only
model are shown below in Figure A-15.

Figure A-14: Annual projected IEUA surface supplies using the Precipitation and Temperature
regression model
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Note: Black line is the historical surface supply. Orange line is the mean estimate of future surface supply.
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Figure A-15: Annual projected IEUA surface supplies using the Precipitation regression model

20000

15000

10000

Surface Water, AF/Y

5000

2010 2020 2030 2040 2050
Year

Note: Black line is the historical surface supply. Orange line is the mean estimate of future surface supply.
Stormwater

Additional stormwater used for Chino Basin groundwater replenishment is projected to
increase from effectively 0 to 6,400 AF by 2020. The historical stormwater recharge has been
included in the Chino Basin groundwater supply as provided from WEI to avoid double
counting. Any “new” stormwater supply could be from projects constructed under the 2013
Recharge Master Plan Update prepared by the Chino Basin Water Master. In absence of more
detailed information on how future stormwater would vary with respect to precipitation, we
assume that the same relationship between weather (temperature and precipitation) and local
supplies apply to the projected stormwater. To do this we apply the same regression formula
developed for surface water supply to the baseline stormwater supply as well as any additional
stormwater supply specified as part of a water management strategy.

Imports via Metropolitan Water District

IEUA purchases water from MWD. Tier 1 water is generally used to meet urban indoor and
outdoor demands. According to its contract with MWD, IEUA must purchase at least 39,835
AF/year. Additional Tier 1 water, up to a total of 93,283 AF/year, is also typically made
available to IEUA and is purchased when needed for direct use or groundwater replenishment.
The baseline assumption for available additional Tier 1 water is 26,600 AF/year, for a total of
just under 67,000 AF/year.
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For this study, we evaluated two possible levels of climate effect on additional Tier 1 water.
In both cases, the total amount available declines beginning in 2021 through 2050. In one
scenario, we assume additional Tier 1 water declines by 40 percent. In the other scenario, we
assume declines of 80 percent. Note that these two level of water declines imply a total reduction
in MWD Tier 1 water from 62,600 AF in the without climate change condition to 51,960 (for the
40 percent decline in additional supplies) and to 41,320 (for the 80 percent decline in additional
supplies).

Chino Groundwater Basin

IEUA’s share of Chino Basin’s sustainable groundwater yield is set through actions of the
Chino Basin Water Master. Under current basin conditions, the amount of groundwater available
to the appropriators within the IEUA service area is 91,266 AF. A modeling analysis by
Wildermuth Environmental Inc. determined the sensitivity of IEUA’s allowable production as a
function of long-term precipitation trends (Figure ). These data show that across the four
scenarios evaluated, the safe yield would decline 0.44 percent for each 1 percent decline in long-
term precipitation.

Figure A-16: Safe yield over time for the baseline and four trends in precipitation (top); change in
safe yield (as compared to 2015 across four trends in precipitation (bottom)
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We then modified the Chino Basin safe yield by the product of the long-term precipitation
trend and the empirically derived scaling factor. For example, groundwater safe yield would be
reduced 4.4 percent by 2040 for a climate scenario that exhibits a long-term precipitation trend of
-10 percent.

Key Simulation Results

The WEAP IEUA model simulates annual water supply and demand from 2010 to 2015. For

this analysis, the key outputs reviewed included:

* Urban indoor and outdoor demand

* Supplies used to meet urban demand

*  Unmet urban demand

* Recycled water inflows and outflows

* Chino Basin inflows and outflows
This section shows results for these outputs from the WEAP IEUA model for a single
simulation—high demand scenario and historical climate.

Figure A-17 shows annual indoor potable demand and outdoor demand—both potable and
recycled. Note that indoor demand gradually increases each year, whereas outdoor demand
varies year-to-year. The outdoor demand variation is due to the historical climate used in this
simulation.
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Figure A-17: Urban indoor and outdoor demand for high demand scenario and historical climate
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Figure A-18 shows the mixture of supplies used to meet the demands in Figure . The largest
source is Chino groundwater supplies. MWD Tier 1 supplies (minimum and additional) provide
significant water. Lastly, recycled water provides about 20 percent of the supply.

Figure A-18: Supplies used to meet demand for high demand scenario and historical climate
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Figure A-19 focuses on the recycled water portion of the IEUA system. The top bars
show the inflows—return flow from IEUA indoor demand and some small amount of wastewater
from outside the IEUA service area. The bottom bars show the destinations for the recycled
water supply including: outdoor urban use (Recycled Direct), agricultural use (Ag RW Demand),
the Santa Ana River (SAR Obligation and Downstream Flow), recharge to the Chino Basin (Req.
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Supp. Recharge and Recycled GW Recharge, Additional GW Recharge). Note that Downstream
Flow represents more available recycled water than is needed to meet demand for recycled
water. In simulations with low urban demand, there is no excess recycled water and instead
shortages.

Figure A-19: Sources of recycled water (top) and uses of recycled water (bottom) for high demand
scenario and historical climate
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Figure shows the inflows and outflows to the Chino Groundwater Basin. Natural Recharge is
the largest source, but one can see how the different replenishment sources increase the inflows
over time. The primary use of groundwater is to meet outdoor demands.* There is some modest
increase and decrease in storage over the years.

4 . . . . e

In reality, potable water for indoor and outdoor use are served using common water mains. The partitioning of
supplies to indoor and outdoor potable use in the model reflects the priority structure used to ensure that shortages, if
any, are experienced by outdoor uses first.
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Figure A-20: Inflows (top) and outflows (bottom) to the Chino Basin for high demand scenario and
historical climate
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