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1 EXECUTIVE SUMMARY 

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. IEUA is 
responsible for providing service to 
approximately 875,000 people over a 242-
square mile area. This Climate Change Action 
Plan (CCAP) seeks to identify the local impacts of 
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.   

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: 

• Maximize recycled water production 
and usage; 

• Maintain health of the groundwater 
aquifer; 

• Maximize system efficiencies; and 

• Measure performance. 
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2 INTRODUCTION 

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 and 
wastewater 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.  

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 
to increase over the next 25 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 

and supply as a result of climate change. IEUA’s 

FIGURE 1. PROJECTED REGIONAL DEMANDS WITHIN IEUA SERVICE AREA THROUGH 2040 
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2016 Integrated Water Resources Plan (IRP) 
evaluated the anticipated regional water 
demand through 2040, shown in Figure 1. These 
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.  

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 
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 
increasing demands in the face of unknown 
climate change impacts. 

. 

FIGURE 2. IEUA WATER SUPPLY SOURCES FOR 
FISCAL YEAR 2017/2018 
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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 water demands. These 
concerns were recently brought to the forefront 
when the region encountered extreme drought 
conditions. Although this drought appears to be 
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, non-partisan 
research organization and educational 
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 
wide range of futures. The complete RAND 
Memorandum is included as Appendix 1.  
 
RAND utilized a suite of general circulation 
models to generate a range of future climate 
projections for the IEUA service area. A total of 

FIGURE 3. HISTORICAL AND FUTURE ESTIMATED ANNUAL AVERAGE TEMPERATURE AND PRECIPITATION FOR THE 
IEUA SERVICE AREA 
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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: 
 

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. 
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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 
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: 

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

• Needed to maximize supplemental water 
for groundwater recharge; 

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

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

 

  
 

TABLE 1. WATER MANAGEMENT PORTFOLIOS USED TO DETERMINE FUTURE CLIMATE RESILIENCY 
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FIGURE 4. AVERAGE UNMET DEMAND (2036 - 2040) FOR IEUA PORTFOLIOS ACROSS CLIMATE PROJECTIONS FOR 
HIGH DEMAND SCENARIOS 
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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, and 40 
percent below the 1990 levels by 2030. 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 
large facilities with high global warming 
potential and mandates reduction measures to 
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 level 
high enough to reach the regulated threshold for 
mandatory GHG 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. and Canadian 
provinces and territories. TCR designs and 
operates voluntary and compliance GHG 
reporting programs globally and assist 
organizations in measuring, verifying and 
reporting their carbon footprints for 
benchmarking and management purposes. It is 
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 
IEUA’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 
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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 CO2e) emitted by IEUA facilities.  
 
Both direct (emissions from equipment operated 
within IEUA facilities) and indirect (emissions 
associated with services procured by IEUA, such 
as purchased electricity) emissions were 
included in the reported values. It should be 
noted that the 2013-2015 emissions have been 
verified by TCR; the 2016 emissions have been 
reported and are in the process of being verified. 
As seen in Figure 5, the greatest source of GHG 
emissions in 2013 was purchased electricity by a 
dramatic margin. In 2016, GHG emissions from 
digester gas combustion were slightly higher 
than purchased electricity, and the two sources 
combined for over 90 percent of the total GHG 
emissions across all facilities.  
 
The reason for such a drastic shift in digester gas 
combustion emissions can be attributed to the 
implementation of the food waste digestion 
process at IEUA’s Regional Plant No. 5 Solids 
Handling Facility (RP-5 SHF). The food waste 
digestion process generated a new source of 
biogas, which means more local GHGs were 
emitted from its combustion. However, the food 
waste that was digested to create the biogas was 
diverted from landfills, where it would have 
resulted in higher global GHG emissions from 
long-distance hauling followed by years of 
methane generation. The power generation 
from the cogeneration engine that is fueled by 
the biogas explains the decrease in electricity 
purchases that IEUA made over the same period.  

 

 

 

 

FIGURE 5. COMPARISON OF 2013 AND 2016 
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.  
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Note: CO2e is a way of measuring the global warming potential (GWP) of various greenhouse gases by using carbon 
dioxide (CO2) as the reference so they can easily be compared. For example, one ton of methane is equal to 25 tons 
of CO2e because it’s GWP is 25 times that of CO2.
 
Climate change is a global concern, and IEUA’s 
reduction efforts must also be viewed through a 
global lens. More digester gas combustion not 
only results in more GHG emissions from IEUA 
facilities, but also less global GHG emissions.  

It should be noted that the digester gas 
combustion emissions come from biogenic 
sources (GHGs that were recently contained in 
living organisms) and are therefore considered 
carbon neutral. TCR requires these emissions to 
be reported, though they are distinguished from 
anthropogenic (human-made) source emissions. 

When the GHG emissions profiles are analyzed 
by facility (Figure 7) over the same period, it 
shows that emissions have remained relatively 
steady or decreased, with the exception of 
recycled water pumping and two treatment 
facilities: Regional Plant No. 1 (RP-1) and RP-5.  
Each of these three facilities were subject to 
specific energy projects between 2013 and 2016 

that 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 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. GHG emissions spiked as a result of the 
biogas consumption in the new process.  

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 

FIGURE 6. OVERALL IEUA GHG EMISSIONS FROM 2013 - 2016 



 

  
2018 IEUA CLIMATE CHANGE ACTION PLAN  

 

11 GREENHOUSE GAS IMPACTS 

purchased electricity or demand from renewable 
processes. Globally, more recycled water usage 
means less water is pumped from the SWP and 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 IEUA.   

GHG Reduction Goals 

IEUA will continue to balance regional 
sustainability efforts with environmentally 
conscious energy management strategies to 
identify projects and objectives that holistically 
address climate change efforts. IEUA will pursue 
the following strategies to minimize its facilities’ 
climate change impacts.    

Pursue resource recovery: IEUA’s current 
renewable portfolio can meet approximately 50 
percent of the agency-wide power needs. 
Increasing this capability will reduce IEUA’s 
impact on climate change and enhance 
environmental sustainability.  

Report GHG Emissions: IEUA will continue to 
report its GHG emissions 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.  

Increase energy efficiency: Optimizing facility 
processes and retrofitting equipment can result 
in less power demand on the electrical grid.  

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 CO2. Methane (CH4) has been identified as a 
SLCP and is a common byproduct of the 
wastewater treatment process. IEUA will strive 
toward optimizing resource recovery by 
pursuing projects that beneficially use the 
methane generated in the digestion process as a 
renewable source of power generation.  

FIGURE 7. IEUA FACILITY GHG EMISSIONS FROM 2013 – 2016 
Note: The “Other” category is made up of emissions from remote pumping and dechlorination stations, 
groundwater recharge sites, and administrative headquarters buildings. 
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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.  

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

• Track energy efficiency
• Measure performance 

indicators for water 
supply and distribution

• Improve energy efficiency
• Improve water use efficiency 
• Pursue renewable resource 

recovery projects

• Improve storm water 
capture

• Enhance groundwater 
replenishment

• Improve water quality
• Enhance storage 

• Expand/improve recycled 
water infrastructure

• Enhance regional water 
reliability through local 
supply upgrades

Maximize 
Local 

Water 
Supplies

Maintain 
Health of  

Groundwater 
Aquifer

Measure 
Performance

Maximize 
System 

Efficiencies

FIGURE 8. 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 Local Water Supplies 

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 or improve infrastructure at 
IEUA sites to enhance capabilities for end user 
application, storage, or groundwater 
replenishment of recycled water. 

Benefit: 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. Maintaining 
modern facilities reduces the risk of non-
compliance and enhances the reliability of 
recycled water for end use and groundwater 
replenishment. As assets age concurrently with 

increasingly stringent regulatory requirements, 
improvements must be made to the wastewater 
treatment plants to ensure effective treatment.  

Objective: Enhance regional water reliability by 
pursuing projects that will increase local water 
production or storage. 

Benefit: Pursuing projects within the region or 
surrounding areas that aim to improve water 
quality, increase local water deliveries, or 
increase storage capacities will add to the 
reliability and resiliency of the IEUA water 
management system and reduce dependence on 
the SWP.  
 

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. 
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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 
water 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. 

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: Improve water quality to protect 
public health, the environment, and anticipated 
regulatory requirements. 

Benefit: Effective pollutant removal ensures 
continued environmental compliance and 
uninterrupted service to end users, which is 
paramount to operating a reliable water 
management system.  

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 use 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. 
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.  
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Objective: Pursue renewable resource recovery 
projects, with an emphasis on renewable power 
generation and beneficial use of resources. 

Benefit: IEUA has a diverse renewable energy 
portfolio across its treatment plants, including 
3.5 MW of solar, a 1 MW wind turbine, and a 1.5 
MW cogeneration engine fueled by biogas 
generated from anaerobically digested food 
waste. The clean power generated from these 
processes can combine to account for 50 percent 
of IEUA’s electricity needs, which results in a 
significant demand reduction from the electrical 
grid. 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 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: Track energy efficiency of IEUA 
facilities. 

Benefit: Annual tracking of IEUA’s energy usage 
and efficiency will allow IEUA to determine the 
effectiveness of implemented reduction 
measures. Using this information, planning 
efforts can focus on projects that will have the 
greatest impact on reducing emissions from 
power plants.   

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

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

Appendix 1 –  RAND Memorandum: “Evaluating Options for Improving the 
Climate Resilience of the Inland Empire Utilities Agency in 
Southern California” 
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Figure A-1: Title screen for the Portfolio Development Tool 

 

The PDT was developed using Tableau (www.tableausoftware.com)—a business analytics 
and visualization software package. All the data used to develop the PDT were provided to 
RAND by IEUA, and the PDT was deployed via the Internet for IEUA and stakeholders. In the 
series of figures below, we walk through each of the PDT’s visualizations. Once again, the 
design and data shown here are specific to IEUA, but this type of tool could be configured to 
support decision-making within numerous types of organizations. 

Overview of the Portfolio Development Tool 

The PDT’s main function is to help the user develop a portfolio of management options (or 
projects) that meets specified near-term and long-term water supply and demand targets. To do 
this, the user first specifies the projects that he or she wishes to consider. Next, the user specifies 
the near-term and long-term targets. The PDT then identifies the projects that would best achieve 
the targets from the set of eligible projects using a cost effectiveness criterion. In this context 
cost effectiveness is expressed in terms of levelized cost—or average cost per unit of new supply 
or demand reduction. Lastly, the PDT summarizes the included projects, their overall attributes, 
their cumulative yields, and their cumulative costs. 
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