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Summary 

The 2020 Integrated Water Resources Plan (IRP) was organized into a Regional Needs Assessment 
(Phase 1) and an implementation phase (Phase 2). The Needs Assessment (Attachment A) was adopted 
by the Board in 2022 and established a tool for ensuring regional water reliability through 2045 and 
incorporated scenario planning to address wide-ranging uncertainties. Building upon this strong 
foundation of the IRP Needs Assessment, the implementation phase of the IRP will be coordinated 
through the Climate Adaptation Master Plan for Water (CAMP4W) process. 

In collaboration with the Member Agencies, the Board of Directors, and other interested parties, the 2020 
IRP Needs Assessment broadened Metropolitan’s perspectives compared to past IRPs by constructing and 
modeling four plausible future scenarios. These scenarios explored uncertainties related to future climate 
conditions, population growth, regulatory requirements, and the economy. These scenarios represent 
divergent outcomes of imported supply stability and demands on Metropolitan and are illustrated in 
Figure ES-1 (see also page 17 of Attachment A).  

Figure ES-1. IRP Planning Scenarios 
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The scenario analyses revealed conceivable reliability outcomes through 2045. The potential annual net 
shortage ranged from none under Scenario A to as high as 
1.2 million acre-feet (MAF) under Scenario D.  

In order to address the gaps identified within each 
scenario, Metropolitan conducted a portfolio analysis to 
quantify the effect of various combinations of supply 
categories (core supply, flexible supply, or storage). Initial 
modeling utilized a single category analysis (core supply, 
flexible supply, or storage) to test how the supply-demand 
gap in each scenario could be met. After the portfolio 
categories were modeled in isolation, a mix of all three 
categories was modeled for each scenario. The analysis 
concluded that rather than relying on any single category 
of portfolio actions, it is more practical in every scenario 
to pursue a more balanced and diversified mix. For 
example, the analysis found that under rapid climate 
change Metropolitan and its Member Agencies would 
need to develop between 50 thousand acre-feet (TAF) and 
650 TAF of new core supply to continue to meet the needs 
of the region assuming no additional storage is developed 
and a maximum of 100 TAF of flexible supply is 
developed. However, by expanding existing storage or by developing new storage programs and 
investments in Metropolitan’s distribution system, the need for new core supply can be reduced.  

The Needs Assessment further evaluated the impact of system distribution constraints on system 
reliability to establish the extent to which water supply shortages can be mitigated by removing those 
constraints. The analysis found that if distribution constraints were removed entirely, shortages decrease 
or are eliminated in years prior to 2040. However, in year 2040 and beyond, under Scenarios C and D, 
frequent shortages and fewer surplus conditions indicate that storage and conveyance capacity alone will 
not solve the reliability problem without supply improvements. 

The Needs Assessment involved extensive modeling across multiple established platforms to conduct a 
reliability assessment to quantify potential gaps within each scenario. The Needs Assessment resulted in 
findings across the following five focus areas:  

• Demand Management 

• Storage Needs 

• Imported Supplies  

• Local Supplies 

• Identification of Gaps by Major Load Area: Modeling by demand load area (the State Water 
Project (SWP) Dependent Area, the Colorado River Dependent Area, and the Blended Area). 
This led to findings related to the SWP Dependent Area as an area specifically impacted by 
future conditions (see page 26 of Attachment A for a figure showing the demand load areas).  

The IRP Needs Assessment identified three 
categories of supply: 

• Core Supply: A supply that is generally 
available and used every year to meet 
demands under normal conditions and may 
include savings from efficiency gains through 
structural conservation. 

• Flexible Supply: A supply that is 
implemented on an as-needed basis and 
may or may not be available for use each 
year and may include savings from focused, 
deliberate efforts to change water use 
behavior. 

• Storage: The capability to save water supply 
to meet demands at a later time. Converts 
core supply into flexible supply and evens 
out variability in supply and demand. 
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Metropolitan acknowledges that CAMP4W will require continued close collaboration with Member 
Agencies to integrate local needs, projects, and priorities. CAMP4W is designed to provide an adaptive 
decision-making framework to facilitate the selection of projects and the sequencing and timing of each 
phase of implementation. Scenario planning developed in the IRP Needs Assessment provides a sound 
foundation for adaptive management. This will allow for flexibility and the opportunity to refine 
decisions over time so Metropolitan can continue to meet its mission to provide the entire service area 
with adequate and reliable supplies of high-quality water to meet present and future needs in an 
environmentally and economically responsible way. 

Section 1:  Needs Assessment Framework and Scenarios 

For nearly thirty years, Metropolitan has embraced integrated resources planning for developing a long-
term strategy to provide the region with a reliable, high-quality, and affordable water supply. Between 
1996 and 2015, Metropolitan recalibrated its IRP on several occasions, based on a single set of 
assumptions related to changing conditions and forecasts. Beginning with the 2020 IRP update, 
Metropolitan integrated scenario planning, which instead focuses on a range of assumptions. This 
important adjustment to the 2020 IRP allows Metropolitan to consider a wide range of uncertainty, based 
on several key assumptions, including future climate conditions, population growth, regulatory 
requirements, and the economy (see page 14 of Attachment A). To develop the scenarios used in the 
2020 IRP Needs Assessment, there was extensive coordination and consultation with Member Agencies, 
and Board input was integrated throughout the process.  

Recent severe drought in California followed by record rainfall provides a real-world example of the 
challenges facing the region and emphasizes the need to consider future climate change projections in the 
IRP process. The climate change assumptions were developed in consultation with an expert panel and 
based on IPCC Assessment Reports (and corresponding global climate models) using the most recent 
projections available at the time the IRP was developed. 
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Following is a list of key assumptions included in the IRP Needs Assessment. Attachment B provides a 
comprehensive summary of assumptions for each scenario.  

• Assumptions related to future climate conditions:  

o RCP 4.5 represents moderate climate change 
(reflected in Scenarios A and B) 

o RCP 8.5 represents more pronounced climate 
change (reflected in Scenarios C and D) 

• Assumptions related to population growth and water 
demands: 

o Low demands (represented in Scenarios A and C)   
o Aggressive conservation practices  
o Low economic growth and population 

growth 
o High demands (represented in Scenarios B and D) 

o Moderate conservation effectiveness  
o High economic growth which accelerates 

population growth 

• Assumptions related to regulatory impacts: 

o Low regulatory impacts (less restrictive) 
(Scenarios A and B) 

o High regulatory impacts (more restrictive) 
(Scenarios C and D) 

• Assumptions related to local supplies: 

o Higher local supplies  
o (Scenarios A and C assume higher local supplies relative to Scenarios B and D)  

o Diminishing local supplies  
o (Scenarios B and D assume lower local supplies relative to Scenarios A and C) 

Utilizing these primary assumptions, Metropolitan developed four scenarios that represent potential 
futures, as shown in Figure 1.  

Uncertainty and the Establishment 
of Assumptions 

There is inherent uncertainty 
whenever an assumption is made, 
and in the IRP Needs Assessment, 
each scenario is defined by 
numerous assumptions. Scenario 
planning and adaptive 
management capture that 
uncertainty in the space between 
each scenario – the spectrum along 
which real-world conditions are 
likely to unfold. Each scenario 
presents a data point along that 
spectrum, where any number of 
variables could shift the outcome in 
one direction or another. 

By adapting and modifying 
investment decisions over time, 
Metropolitan will align 
implementation with real-world 
conditions to reduce the risk of over 
or under developing resources. 
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Section 2:  2020 IRP Regional Needs Assessment Evaluation Process 

A key goal for Metropolitan is to provide all its Member Agencies with 100 percent water supply 
reliability through a combination of Metropolitan supplies, local supplies, and increased conservation. 
Scenario planning allows Metropolitan to consider multiple, plausible future scenarios with a 
corresponding range of possible shortcomings.  

To establish and evaluate each of the four scenarios, the IRP Needs Assessment utilized several 
prominent modeling platforms to thoroughly analyze the impacts of each set of assumptions. Figure 2 
presents a summary of the complex modeling process conducted during the Needs Assessment, followed 
by a summary of each input (see page 19 of Attachment A). 

 

 

Figure 1. IRP Planning Scenarios 
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MWD-EDM: 

• Demographic growth projections were developed with support from the Center for Continuing 
Study of the California Economy (CCSCE), which utilizes studies published by the U.S. Census 
Bureau. 

• Drivers for change were evaluated such as smaller lot sizes for future homes, future conservation, 
water use ethic and rebound behavior (where complete rebound assumed a 10 percent higher 
forecast compared to a forecast without rebound). 

• Conservation savings (structural and behavioral conservation) were established using 
Metropolitan’s Conservation Savings Model based on plumbing code compliance, Metropolitan 
and Member Agency conservation programs, and price-effect conservation.  

• Demands from retail agricultural, seawater barrier, and replenishment were established 
considering climate change impacts within each scenario (e.g., additional seawater barrier needed 
when seawater levels increase, and additional supply is needed to combat increased hydraulic 
pressure). 

Local supply projections: 

• Includes groundwater, surface water, the Los Angeles Aqueduct, recycled water, groundwater 
recovery, and seawater desalination. Values were established based on Metropolitan’s annual 
local supply surveys, coordination with local agency staff, and local Urban Water Management 
Plans.  

o Focused workshops were held with Member Agencies and groundwater management 
agency staff to gain valuable insights into challenges and reliability impacts of local 
supplies based on climate change, economic conditions, and regulatory restrictions.  

Figure 2. Metropolitan’s Modeling Framework for 
Quantifying Uncertainties 
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Demand Forecast Sales Model: 

• Model calculates the demands on Metropolitan by Member Agencies where local supplies are 
insufficient to meet retail demand. 

• Model accounts for weather-related variations in demands and local supplies, resulting in a range 
of forecasted demands on Metropolitan. 

• Climate expert consultants were engaged to develop techniques and ranges for incorporating 
climate change impacts into the local precipitation and temperature assumptions.  

CRA Forecast IRPSIM-CRSS 

• Model provides a base supply from the Colorado River Aqueduct (CRA) utilizing hydrological 
inputs provided by the United States Bureau of Reclamation, utilizing Metropolitan’s generated 
surplus and shortage characterization of the Colorado River system.  

• Based on consultation with climate experts and previous research, climate change is incorporated 
into CRA supplies by adjusting the Lake Powell and Lake Mead inflow hydrology and 
evaporation rates. 

• Stability of Colorado River supplies were considered based on potential impacts of existing 
agreements related to operation of the Colorado River and cooperation between the lower basin 
states and Mexico, with some agreements expiring in 2026. Scenarios A and B assume extension 
of these agreements (stable imported supply), while Scenarios C and D assume some agreements 
expire (unstable imported supply) (see page 29 of Attachment A). 

SWP Forecast-CalSim II 

• Model produced by the Department of Water Resources and published in their 2019 Delivery 
Capability Report (DCR), which provides SWP supply estimates for 1) an existing condition that 
does not consider climate changes, and 2) an early long-term condition that does incorporate a 
fixed condition of climate change. 

• IRP Needs Assessment utilized the 2019 DCR as a basis for incorporating guidance from climate 
experts to reflect the regulatory and climate change impacts used in the IRP scenarios to establish 
the supply estimates from the SWP. 

IRPSIM Resources Model: 

• IRPSIM is a water supply and demand mass balance simulation model, which analyzes the 
supply-demand gaps. It integrates inputs from the models described above, including: 

o CRA Forecast (using the IRPSIM-CRSS model)  

o SWP Forecast (using the CalSim II model) 

o Metropolitan’s storage portfolio, where IRPSIM considers operational constraints, put 
and take capacities, contractual arrangements, and other operational considerations. 
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o Demand Forecast Sales Model which provides the input for demands on Metropolitan, 
which uses retail demand (demographic projections and conservation considerations) and 
local supply projections. 

• The IRPSIM model considers the availability and accessibility of its imported water supply 
sources, including storage, where forecasted demands were allocated to portions of 
Metropolitan’s regional distribution system, referred to as demand load areas. Based on this, the 
model identified spatially where across the system gaps exist for each scenario modeled.  

o Three main demand load areas were identified including: SWP Dependent Areas, 
Colorado River Dependent Areas, and Blended Areas which are areas able to receive 
supply from both sources including their respective storage programs (see page 26 in 
Attachment A for a map of each demand load area).  

o During surplus years, excess SWP supply can be stored in SWP storage facilities and/or 
in blended areas, allowing Metropolitan to store imported supply within Colorado River 
storage facilities. 

• To test reliability, IRPSIM utilizes 96 years of historical hydrology (1922-2017) to establish the 
probabilities of surpluses and shortages (defined in the model as insufficient supply to satisfy a 
demand or inaccessible supply). The scenario-based climate impacts were overlaid onto the 
sequential hydrology data within IRPSIM. 

Section 3:  2020 IRP Regional Needs Assessment Findings 

The modeling conducted first utilized a single category analysis (core supply, flexible supply, or storage), 
then category-specific tests were performed to understand the impact of utilizing multiple supply 
categories in a given portfolio. The analysis concluded that rather than relying on any single category of 
portfolio actions, it is more practical in every scenario to pursue a more balanced and diversified mix. For 
example, the analysis found that under rapid climate change Metropolitan and its Member Agencies 
would need to develop between 50 TAF and 650 TAF of new core supply to continue to meet the needs of 
the region, assuming no additional storage and a maximum of 100 TAF of flexible supply. However, by 
expanding existing or developing new storage programs and investments in Metropolitan’s distribution 
system, the need for new core supply can be reduced.  

The Needs Assessment further evaluated the impact of system distribution constraints on system 
reliability to establish the extent to which water supply shortages can be mitigated by removing those 
constraints. The analysis found that if distribution constraints were removed entirely, shortages decrease 
or are eliminated in years prior to 2040. However, in year 2040 and beyond, under Scenarios C and D, 
frequent shortages and fewer surplus conditions indicate that storage and conveyance capacity alone will 
not solve the reliability problem without supply improvements (see page 32 Attachment A). 

A comprehensive discussion on findings is included in Attachment A (beginning on page 30), and below 
is a brief summary of findings across five key focus areas. 
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State Water Project Dependent Areas 

• Vulnerabilities in the SWP Dependent Areas are more severe given reduced reliability of SWP 
supplies and Metropolitan distribution system constraints. Actions identified in the 
implementation phase must prioritize addressing the SWP Dependent Area's reliability challenge. 

• New core supplies must be accessible to the SWP Dependent Areas. Greater access to existing 
core supplies can also increase SWP Dependent Area reliability.  

• Enhanced accessibility to core supplies and storage, both existing and new, will improve SWP 
Dependent Area and overall reliability. This includes improvements to Metropolitan's distribution 
system and capacity to deliver non-SWP supply and storage.  

• New storage must be accessible to the SWP Dependent Areas. 

Storage  

• Storage capacity, put/take capabilities, and accessibility are critical considerations in maintaining 
reliability under the region's current and future conditions, especially for SWP Dependent Areas.  

• Maintaining Metropolitan's existing storage portfolio is critical, including the consideration of re-
negotiating contracts when they expire.  

• Expanding existing or developing new storage programs and investments in Metropolitan's 
distribution system can reduce the need for new core supply development to meet potential future 
shortages and adapt to climate change.  

• When evaluating storage options, put/take capabilities are essential; even storage programs with 
modest put/take capabilities help reduce the need for flexible supply. 

Retail Demand / Demand Management  

• Metropolitan's future supply reliability may fluctuate based on demand increases and decreases.  
• Variability in retail demand largely comes from changes in outdoor water use. Outdoor water use 

behavior is complex, influenced by weather and climate and by awareness of water scarcity and 
other conservation measures.  

• It is important to pay attention to demand rebound, demand growth, and demand reductions, and 
take appropriate regional measures as necessary.  

• Managing long-term demands through the efficient use of water reduces dependency on supplies, 
helps preserve storage, and helps reduce the need for extraordinary conservation measures. 

Metropolitan Imported Supplies 

• Existing imported supplies are at risk from various drivers of uncertainty.  
• Maintaining existing imported supply reliability reduces the need for new core supply 

development and leverages years of investments.  
• SWP supplies are highly susceptible to varying hydrologic conditions, climate change, and 

regulatory restrictions.  
• Variability and capacity in SWP supplies provide opportunities to store water during wet periods 

for use in dry years, including Colorado River storage. Metropolitan's ability to distribute or store 
SWP supplies when they materialize will enhance the region's reliability, particularly the SWP 
Dependent Areas. The Colorado River system and Colorado River Aqueduct capacity do not offer 
the same opportunities concerning SWP storage.  
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• Shortages on the Colorado River will limit the reliability of Colorado River Aqueduct deliveries 
as a core supply in the future. 

Local Supply  

• Maintaining existing and developing new local supplies is critical in helping manage demands on 
Metropolitan.  

• Impacts to reliability occur if local supply assumptions are not achieved; therefore, it is important 
to track the progress of local supply development as one of the signposts in the One Water 
Implementation phase.  

• Additional actions may be needed should existing and future local supply levels deviate from IRP 
assumptions. 

Section 4:  Next Steps 

Metropolitan’s approach to reliability and resilience brings together Southern California’s interests in 
managing finite water resources for both community and ecosystem needs. It goes beyond identifying the 
region’s future water portfolio and embraces collaboration, diverse communities, and a unified approach 
to problem solving.   
 
The IRP Regional Needs Assessment identified significant threats facing Southern California’s water 
supply reliability through successive qualitative and quantitative analysis steps. The assessment sizes up 
the scope of reliability challenges and the management solutions that could be in store for the region by 
the year 2045 under a wide range of conditions, and it serves as a guide to the deeply uncertain future of 
Southern California's water supply.  
 
The adoption of the Regional Needs Assessment is an essential precursor, and significantly informs, the 
CAMP4W implementation phase. This phase will involve the continuation of extensive collaboration 
among Metropolitan’s Board, Member Agencies, and other interested parties to develop an adaptive 
management strategy and decision-making framework. CAMP4W will also establish a process for 
monitoring key reliability indicators and find joint approaches to the regional problems and resource 
needs identified in this assessment.  
 
 



Attachment A 



• Board of Directors
Integrated Resources Plan Special Committee 

4/12/2022 Board Meeting 

7-1
Subject 
Adopt the 2020 Integrated Water Resources Plan Needs Assessment; the General Manager has determined that 
the proposed action is exempt or otherwise not subject to CEQA 

Executive Summary 
The 2020 Integrated Water Resources Plan (IRP) establishes a strategy for ensuring regional water reliability 
through 2045.  The 2020 IRP incorporated scenario planning to address wide-ranging uncertainties rather than 
focusing on a single set of assumptions as in the past.  In collaboration with the Member Agencies, the Board of 
Directors, and other interested parties, Metropolitan broadened its perspectives by constructing and modeling four 
plausible scenarios.  Staff organized the 2020 IRP into a Regional Needs Assessment (Phase 1) and a One Water 
Implementation phase (Phase 2).  The Regional Needs Assessment is now complete. 

This letter recommends adoption of the 2020 IRP Regional Needs Assessment (Attachment 1), which includes 
findings in five broad categories (State Water Project Dependent Areas, Storage, Demand Management, Imported 
Supplies, and Local Supplies), quantifies supply/demand gaps, and examines the effectiveness of generalized 
portfolio categories.  Adopting the Regional Needs Assessment allows the analysis and findings to serve as both a 
foundation and as guardrails for the next implementation phase.   

Details 
Background 

The IRP serves as Metropolitan's long-term, comprehensive water resources strategy to provide the region with a 
reliable and affordable water supply.  After its first adoption in 1996, the IRP was updated in 2004, 2010, and 
2015 to adapt to changing conditions that affected water resource reliability.  With each update, Metropolitan 
recalibrated to current conditions and incorporated the best information available to update its forecasts.  These 
plans focused on a single set of assumptions about the future.   

The 2020 IRP sought a new analytical framework to: 

• Define and account for uncertainties affecting water reliability
• Develop a method to assess and communicate the impacts of those uncertainties
• Explain the uncertainties and their relevance in a clear and transparent way
• Allow integration with an adaptive management strategy that will provide ongoing decision support,

information generation, and reporting as essential components

The 2020 IRP explicitly plans for a wide range of uncertainties through scenario planning and by embracing a 
One Water approach to planning and implementation. 

2020 IRP – A Phased Approach for One Water Implementation 

Although initially envisioned as a single assessment and planning effort, scenario planning required close 
coordination with the member agencies.  Scenario planning departed from the prior single-scenario methods and 
needed extra time to help member agencies become comfortable with the approach.  Additionally, staff valued 
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member agency input and refined the scenarios and analysis through multiple iterative steps.  The Covid-19 
pandemic also forced changes in outreach methods, dynamics of interacting with member agencies, and the work 
environment of staff conducting the analyses. 

Concurrent with developing and analyzing the scenarios, California again slipped into a severe drought.  Several 
scenarios under development showed that the State Water Project (SWP) dependent areas could experience 
shortages more quickly and deeply as the SWP imported supply became constrained.  Eventually, it became clear 
that the Regional Needs Assessment could serve as a stand-alone guide to the deeply uncertain future of Southern 
California's water supply without completion of the implementation phase.  Thus, the complete IRP was divided 
into two phases, and the needs assessment was completed. 

Figure 1 shows the two phases: 

• Phase 1: Regional Needs Assessment 
• Phase 2: One Water Implementation 

The two-phase IRP allows Metropolitan to transition towards a new One Water approach to water reliability and 
resilience in Phase 2. The One Water approach will focus on balancing Southern California's broad interests in 
managing finite water resources for both community and ecosystem needs.  It will embrace the region’s diverse 
communities through a collaborative approach to addressing water challenges.  Establishing a common 
understanding of the scope of potential water needs of Southern California over the next 25 years is key to the 
approach in Phase 2.  By first defining and identifying a potential range of the region's problems, the IRP 
Regional Needs Assessment provides the technical foundation to enable the work of identifying specific actions in 
Phase 2.   

Attachment 1 contains the final draft report of the IRP Regional Needs Assessment.  It documents the scenario 
development and subsequent modeling efforts.  It then offers a set of findings to inform deliberations and 
decision-making in Phase 2.  In Phase 2, portfolios will be advanced by identifying policies, programs, and 
projects to address the findings.  A comprehensive, adaptive management strategy will be developed in Phase 2 to 
guide these specific actions.   

Figure 1: Process Diagram for Phases 1 and 2 of the 2020 IRP 

 
Recommendation to Adopt Findings of the Phase 1 2020 IRP Regional Needs Assessment  

The 2020 IRP Regional Needs Assessment outcomes can be summarized through a set of findings grounded in the 
scenario reliability analysis.  These findings provide the foundation and guardrails for Phase 2.  Grouped by topic, 
the following findings are offered for consideration by the Board: 
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SWP Dependent Areas 

• Vulnerabilities in the SWP Dependent Areas are more severe given reduced reliability of SWP 
supplies and Metropolitan distribution system constraints.  Actions identified in the 
implementation phase must prioritize addressing the SWP Dependent Area's reliability 
challenge. 

• New core supplies must be accessible to the SWP Dependent Areas.  Greater access to existing 
core supplies can also increase SWP Dependent Area reliability.   

• Enhanced accessibility to core supplies and storage, both existing and new, will improve 
SWP Dependent Area and overall reliability.  This includes improvements to Metropolitan's 
distribution system and capacity to deliver non-SWP supply and storage.   

• Storage capacity, put/take capabilities, and accessibility are critical considerations for the 
SWP Dependent Area.  New storage capacity and put/take capabilities should be consistent with 
the portfolio analysis.  New storage must be accessible to the SWP Dependent Areas. 

Storage  

• Storage capacity, put/take capabilities, and accessibility are critical considerations in 
maintaining reliability under the region's current and future conditions, especially for 
SWP Dependent Areas. 

• Maintaining Metropolitan's existing storage portfolio is critical, including the consideration of 
re-negotiating contracts when they expire. 

• Expanding existing or developing new storage programs and investments in Metropolitan's 
distribution system can reduce the need for new core supply development to meet potential 
future shortages and adapt to climate change. 

• When evaluating storage options, put/take capabilities are essential; even storage programs with 
modest put/take capabilities help reduce the need for flexible supply. 

Retail Demand/Demand Management  

• Metropolitan's future supply reliability may fluctuate based on demand increases and decreases. 
• Variability in retail demand largely comes from changes in outdoor water use.  Outdoor water 

use behavior is complex, influenced by weather and climate and by awareness of water scarcity 
and other conservation measures. 

• It is important to pay attention to demand rebound, demand growth, and demand reductions, and 
take appropriate regional measures as necessary. 

• Managing long-term demands through the efficient use of water reduces dependency on 
supplies, helps preserve storage, and helps reduce the need for extraordinary conservation 
measures. 
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Metropolitan Imported Supplies 

• Existing imported supplies are at risk from various drivers of uncertainty. 
• Maintaining existing imported supply reliability reduces the need for new core supply 

development and leverages years of investments. 
• SWP supplies are highly susceptible to varying hydrologic conditions, climate change, and 

regulatory restrictions.   
• Variability and capacity in SWP supplies provide opportunities to store water during wet 

periods for use in dry years, including Colorado River storage.  Metropolitan's ability to 
distribute or store SWP supplies when they materialize will enhance the region's reliability, 
particularly the SWP Dependent Areas.  The Colorado River system and Colorado River 
Aqueduct capacity do not offer the same opportunities concerning SWP storage.   

• Shortages on the Colorado River will limit the reliability of Colorado River Aqueduct deliveries 
as a core supply in the future. 

Local Supply 

• Maintaining existing and developing new local supplies is critical in helping manage demands 
on Metropolitan. 

• Impacts to reliability occur if local supply assumptions are not achieved; therefore, it is 
important to track the progress of local supply development as one of the signposts in the One 
Water Implementation phase. 

• Additional actions may be needed should existing and future local supply levels deviate from 
IRP assumptions. 

 

IRP Scenario Framework  

Figure 2 shows the four scenarios used to characterize different outcomes of imported supply stability and 
demand on Metropolitan.  Key drivers of change such as climate, regulatory requirements, and the economy are 
uncertain and may exert significant effects on both water supply and demands.  These and other drivers of change 
were identified through a collaborative process involving member agencies, expert consultants, research by staff, 

and the input of other interested parties.  The impacts 
of these drivers within each scenario were quantified 
using in-house models.   

Interaction with Other Planning Efforts 

Metropolitan's 2020 Urban Water Management Plan 
was developed in coordination with the 2020 IRP.  
When both phases of the IRP are complete, the 
planning process will serve as Metropolitan's blueprint 
for long-term water reliability, including key supply 
development, infrastructure improvements, and water 
use efficiency goals.  

Together, the IRP and the UWMP serve as the 
reliability roadmap for the region.  The UWMP relied 
on demographic and climate inputs provided by other 
agencies such as the Southern California Association 
of Governments, San Diego Association of 
Governments, California Department of Water 
Resources, and the U.S. Bureau of Reclamation.  The 

Figure 2.  Four Scenarios Used in the IRP 
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IRP Regional Needs Assessment extended the planning horizon beyond the single scenario outcomes shown in 
the UWMP.  But importantly, the factors and assumptions used to create the UWMP scenario fall within the 
bounds of this work. 

The IRP Regional Needs Assessment informs other planning efforts and serves as boundary conditions to 
consider in other planning venues.  For example, the IRP Implementation Phase will need to consider the 
performance of any portfolio under the four scenarios identified in this work.   

The General Manager's priorities for the next biennium emphasize action to address findings of the IRP Regional 
Needs Assessment.  For example, substantial effort is underway to provide each member agency access to an 
equivalent level of water supply reliability and to resolve the constraints of the SWP dependent areas. 

Likewise, the portfolio selection will also need to consider Metropolitan's proposed emissions reduction goal in 
the draft Climate Action Plan to ultimately achieve carbon neutrality by 2045.  Finally, the planned rate structure 
review will also need to ensure the business model can adapt to changing needs of the member agencies and 
support sustainable local and imported supplies under the same scenarios.  

Next Steps 

Adoption of the findings and analysis represents a critical juncture; however, the 2020 IRP is far from over.  No 
specific actions are recommended or have been determined from the IRP Regional Needs Assessment.  Following 
adoption of the IRP Regional Needs Assessment, Metropolitan will transition to implementation in Phase 2.   

The One Water Implementation phase will take the results and findings of Phase 1 into a collaborative process to 
identify integrated regional solutions.  Using a One Water approach, the implementation phase will translate the 
high-level portfolio analysis from Phase 1 into specific policies, programs, and projects to address the findings 
and mitigate the potential shortages.  A comprehensive, adaptive management strategy and evaluation criteria will 
be developed to guide these specific actions.  The adaptive management strategy will also establish a process for 
monitoring key reliability indicators to support decision-making.   

Appendices for the 2020 IRP Regional Needs Assessment will be posted to Metropolitan's website at 
www.mwdh2o.com/IRP.  These appendices serve as living documentation for the IRP Regional Needs 
Assessment, and they will be supplemented and refreshed with updated materials as they become available. 

Policy 
By Minute Item 14727, dated December 16, 1952, board adoption of a statement of policy with regard to the 
plans being proposed for the importation or development of large, additional water supplies for the area coming 
within the scope of this District. 

By Minute Item 39412, dated January 14, 1992, board adoption of the revised mission statement of the 
Metropolitan Water District of Southern California. 

By Minute Item 41734, dated January 9, 1996, board adoption of the Integrated Water Resources Plan. 

By Minute Item 43810, dated December 14, 1999, board adoption of the Strategic Plan Policy Principles. 

By Minute Item 45841, dated July 13, 2004, the Board approved the Integrated Water Resources Plan Update 
report and the regular interval of IRP Implementation Reports and IRP updates. 

By Minute Item 48449, dated October 12, 2010, board adoption of the 2010 Integrated Resources Plan Update. 

By Minute Item 50358, dated January 12, 2016, the Board adopted the 2015 Integrated Water Resources Plan 
Update. 

Metropolitan Water District Administrative Code Section 11104: Delegation of Responsibilities. 
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California Environmental Quality Act (CEQA) 
CEQA determination for Option #1: 

The proposed action is not defined as a project under CEQA (Public Resources Code Section 21065, State CEQA 
Guidelines Section 15378(b)(2) and 15378(b)(5)) because it involves organizational or administrative activities 
and general policy and procedure making that would not result in a direct or indirect physical change to the 
environment.  

CEQA determination for Option #2: 

None required 

Board Options 
Option #1 

Authorize the General Manager to adopt the 2020 Integrated Water Resources Plan Regional Needs 
Assessment.   
Fiscal Impact:  No immediate impact; Metropolitan's long-term costs will depend upon individual project 
approvals following a forthcoming One Water Implementation Plan. 
Business Analysis: Metropolitan's mission is to provide a reliable supply of water to its service area.  The 
2020 IRP Needs Assessment findings provide guidance on how Metropolitan may accomplish this mission for 
the next 25 years 

Option #2 
Do not adopt the 2020 Integrated Water Resources Plan Regional Needs Assessment. 
Fiscal Impact:  None 
Business Analysis: This option reduces the ability of Metropolitan to consider and plan for major changes in 
the region's water resources. 

Staff Recommendation 
Option #1 
 
 

 3/16/2022 
Brad Coffey 
Manager, Water Resources Management 

Date 

 

 

 3/17/2022 
Adel Hagekhalil 
General Manager 

Date 
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4/12/2022 Board Meeting 7-1 Attachment 1, Page 1 of 55

12



 

 
 

                             
             

             

SWP Dependent Areas  

•                            
                    

                   
    

•                             
                     

•                            
                    
                     

•                        
                          

                        

Storage  

•                    
                       
   

•                      
         

•                      
                           

             

•                      
                     

Retail Demand/Demand Management  

•                      
 

•                             
                           

         

 
                             

       
                                 

 

4/12/2022 Board Meeting 7-1 Attachment 1, Page 2 of 55

13



 

 
 

•                            
             

•                        
                       
 

Metropolitan Imported Supplies 

•                      

•                        
           

•                        
     

•                          
                          
                         
                        

                       

•                            
             

Local Supply 

•                          
   

•                            
                                 

     

•                            
   

 
 

One Water: How a Comprehensive Solution Starts by Understanding the Need 
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Figure ES‐1: 2020 IRP Scenario Framework 
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Figure ES‐2: Levels of One Water Portfolio Analysis 

 
              Note: The elements and sub‐elements identified are examples and not meant to be an exhaustive list. 
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Metropolitan Imported 
Supplies Finding: SWP supplies 
are highly susceptible to varying 
hydrologic conditions, climate 
change, and regulatory 
restrictions. 
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Figure 1‐1: SWP Allocation and End of Year Storage Balance 

Note: End of year 2021 balance subject to DWR adjustments and USBR final accounting.    
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Figure 1‐2: State Water Project Dependent Areas with Extraordinary Drought Actions 
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Figure 1‐3: Evolution of IRP Retail M&I Demand Forecast Range and Observed Historical Demand   
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Figure 2‐1: Roadmap for Phases 1 and 2 of 2020 IRP 
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Table 2‐1: Metropolitan’s Drivers of Change Survey, Ranked by Cohort 

 
   

  
   

   
   

                     
                       

                           
                   

                   
                   

Note: Percentages are based on responses that indicated each driver of change to be either “extremely important” 
or “very important.” 

Develop Scenarios 
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Scenario Framework and Descriptions 
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Figure 3‐1: 2020 IRP Scenario Framework 
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Figure 3‐2: Metropolitan’s modeling framework for quantifying uncertainties. 
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Retail Demand/Demand 
Management Findings:  
1) Variability in retail 

demand largely comes 
from changes in outdoor 
water use.  Outdoor 
water use behavior is 
complex, influenced by 
weather and climate 
and by awareness of 
water scarcity and other 
conservation measures. 

2) It is important to pay 
attention to demand 
rebound, demand 
growth, and demand 
reductions, and take 
appropriate regional 
measures as necessary. 
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Figure 3‐3: Total Local Supply under Average Conditions 
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Local Supply Findings: 
1) Impacts to reliability occur if 

local supply assumptions are not 
achieved; therefore, it is 
important to track the progress 
of local supply development as 
one of the signposts in the One 
Water Implementation phase. 

2) Additional actions may be 
needed should existing and 
future local supply levels deviate 
from IRP assumptions. 
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Figure 3‐4: Total Net Demand on Metropolitan 

 

Retail Demand/Demand 
Management Finding: 
Metropolitan’s future supply 
reliability may fluctuate based 
on demand increases and 
decreases. 
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Local Supply Finding: 
Maintaining existing and 
developing new local supplies is 
critical in helping manage 
demands on Metropolitan. 
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Figure 3‐5: Growth in Demand vs. Growth in Local Supply Production Relative to 2020 in Average Conditions,  
Scenarios A, B, C, and D  
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Figure 3‐6: Demand Load Area Map 
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Metropolitan Imported 
Supplies Finding: Existing 
imported supplies are at 
risk from various drivers 
of uncertainty. 

Metropolitan Imported Supplies 
Finding: Variability and capacity in 
SWP supplies provide opportunities 
to store water during wet periods 
for use in dry years, including 
Colorado River storage.  
Metropolitan’s ability to distribute 
or store SWP supplies when they 
materialize will enhance the 
region’s reliability, particularly the 
SWP Dependent Areas.  The 
Colorado River system and Colorado 
River Aqueduct capacity do not 
offer the same opportunities 
concerning SWP storage.   
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Figure 3‐7: Metropolitan’s 2045 SWP Imported Supply Reliability Based on the 2019 DCR 
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Figure 3‐8: 2045 Lake Powell Inflows 

 

                             
                            
                                 

                            
                                  
                                 

                                  
                                    
                               

             

 

 

 

 

 

 

4/12/2022 Board Meeting 7-1 Attachment 1, Page 29 of 55

40



 

 
 

          
                             

    
      

                          
                         

                             
                              ‐  

  ‐     

  
                             
                                  

                                 
                           

                                  
                           
                            

                                  
                   

     
                              

                             
                              

            ‐    

                            ‐     ‐    
      

•                              
•                          

                                 
 

•                        
o                    

                             
                 

     
                          

                                   
  ‐                        ‐           

                                   

4/12/2022 Board Meeting 7-1 Attachment 1, Page 30 of 55

41



 

 
 

                               
                               
                                

  ‐                                 
       

                   
        ‐     ‐           

•                    
             
       

•                      
•            

                   
                     
     

•                
           

o          
           

                 
             

     
                   
              

                           
  ‐                       
                   
                      
                   

                      
                
                 

        ‐                 
                   
   

                   
        ‐     ‐           

•                    
                 
   

•                        

SWP Dependent Area 
Findings:  
1)  Vulnerabilities in the SWP 

Dependent Areas are more 
severe given reduced 
reliability of SWP supplies 
and Metropolitan 
distribution system 
constraints.  Actions 
identified in the 
implementation phase 
must prioritize addressing 
the SWP Dependent Area’s 
reliability challenge. 

2) New core supplies must be 
accessible to the SWP 
Dependent Areas.  Greater 
access to existing core 
supplies can also increase 
SWP Dependent Area 
reliability.   

3) Enhanced accessibility to 
core supplies and storage, 
both existing and new, will 
improve SWP Dependent 
Area and overall reliability.  
This includes improvements 
to Metropolitan’s 
distribution system and 
capacity to deliver non‐
SWP supply and storage.   
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Metropolitan Imported 
Supplies Finding: Shortages 
on the Colorado River will 
limit the reliability of 
Colorado River Aqueduct 
deliveries as a core supply 
in the future. 
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Figure 4‐1: Example Net Shortage Assessment through the Planning Horizon 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4‐2: Example Shortage/Surplus Probability Assessment for 2045 
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 Figure 4‐3: Example Storage Graph for 2045  
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Figure 4‐6: Scenario A – Storage Probability in 2045 

Figure 4‐5: Scenario A – Shortage/Surplus Probability in 2045 

Figure 4‐4: Scenario A – Net Shortage Assessment through the Planning Horizon 
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Figure 4‐8: Scenario B – Shortage/Storage Probability for 2045 

Figure 4‐9: Scenario B – Storage Probability for 2045 

         
   

         
     

 
          
                 

           
   

 

           
    

           
         

 

         
         

       
         

             

               
         

       

             

                 
           

  

Figure 4‐7: Scenario B – Net Shortage Assessment through the Planning Horizon 
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Figure 4‐12: Scenario C – Storage Probability for 2045 

Figure 4‐11: Scenario C – Shortage/Surplus Probability for 2045 

Figure 4‐10: Scenario C – Net Shortage Assessment through the Planning Horizon 
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      ‐  
   

 

             
         

             
       
       
   

           
             

Figure 4‐13: Scenario D – Net Shortage Assessment through the Planning Horizon 

Figure 4‐14: Scenario D – Shortage/Surplus Probability for 2045 

Figure 4‐15: Scenario D – Storage Probability for 2045 
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Figure 4‐16: Levels of One Water Portfolio Analysis  

 
               Note: The elements and sub‐elements identified are examples and not meant to be an exhaustive list. 

                            ‐    
                        

                                
                        ‐         
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Table 4‐1: Category Definitions 

       
             

       
       
     

       
     

   
 

       
        

 

•      
 

•  
 

 
•  

 

           
     

         
         
         

     
   

       
   

       
         
       

 

•      
   

     
   

•    
 

•      
•  

   
         

       
         

     
       
       
     

•      
•      

 
•      
•    

       
 

 

                     
                                  

                          ‐     

                             
                                  
                              
                                   

                                
                      

                               
            These category‐specific tests enabled Metropolitan to 

conclude that rather than relying on any single category of portfolio actions, it is more practical in 
every scenario to pursue a more balanced and diversified mix.              
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•                              
                                

                       
                   

•                        
                     

•                            
       

 
  

                         
 

•                              
•                              

                        
                   

           
•                            

               
                    

                     
 

    
                             

                

•                              
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            ‐            

Table 4‐2: Scenario B – Forecast Year 2045 Portfolio Category Need – Not Combined 

                
     

       
        

                                 
                                  

                                     
                                    
                           

                           ‐  

Table 4‐3: Scenario B – Forecast Year 2045 Portfolio Category Need – Combined 

             
       
       
       
       

  ‐                          
                                
                                      

                                  
                                    

                              

        
                             

                                    
                                  
                                 

                 ‐              
                      

Table 4‐4: Scenario C – Forecast Year 2045 Portfolio Category Need – Not Combined 
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                     ‐     

Table 4‐5: Scenario C – Forecast Year 2045 Portfolio Category Need – Combined 

 

 

 

 

                                
                                 
                                          

                                
                                    

                          

      
  
                 
                 
                
               
                

                 
        ‐  

Table 4‐6:                         

                
     

         
       

         
     

        

 

                                      
                       

        This led to the conclusion that there is no realistic amount of additional 
storage that could be modeled that would eliminate net shortage in Scenario D.        

                                       

             
       
       
       
       

Metropolitan Imported Supplies 
Finding: Maintaining existing 
imported supply reliability 
reduces the need for new core 
supply development and 
leverages years of investments. 
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      ‐  

Table 4‐7:                       

             
       
       
       
       

 

                 
                

                   
                   

                   
                 

                
                 

                      
                          

                 
 

Table 4‐8: Probability of Shortage With and Without Distribution System Constraints 

             
                   

             
             
             
             
             

 

  ‐                          
                             
                                 
                           

                         

Storage Finding: Expanding 
existing or developing new 
storage programs and 
investments in Metropolitan’s 
distribution system can reduce 
the need for new core supply 
development to meet potential 
future shortages and adapt to 
climate change. 
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    This shutdown shows how important SWP banking 

programs are to Metropolitan’s reliability in light of vulnerabilities in 
the SWP Dependent Areas.    

                 
                

     extending the contract terms for the other SWP 
banking programs is vital to Metropolitan’s long‐term reliability.  

               
                   

                   
   

SWP Dependent Areas and 
Storage Finding:  
Storage capacity, put/take 
capabilities, and accessibility are 
critical considerations for the 
SWP Dependent Area.  New 
storage capacity and put/take 
capabilities should be consistent 
with the portfolio analysis.  New 
storage must be accessible to 
the SWP Dependent Areas. 

Storage Findings:  
1) Maintaining Metropolitan’s 
existing storage portfolio is 
critical, including the 
consideration of re‐negotiating 
contracts when they expire. 
2) When evaluating storage 
options, put/take capabilities 
are essential; even storage 
programs with modest put/take 
capabilities help reduce the 
need for flexible supply. 
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• Vulnerabilities in the SWP Dependent Areas are more severe given reduced reliability 
of SWP supplies and Metropolitan distribution system constraints.  Actions identified 
in the implementation phase must prioritize addressing the SWP Dependent Area’s 
reliability challenge.    

• New core supplies must be accessible to the SWP Dependent Areas.  Greater access 
to existing core supplies can also increase SWP Dependent Area reliability.   

• Enhanced accessibility to core supplies and storage, both existing and new, will 
improve SWP Dependent Area and overall reliability.  This includes improvements to 
Metropolitan’s distribution system and capacity to deliver non-SWP supply and 
storage.   

• Storage capacity, put/take capabilities, and accessibility are critical considerations 
for the SWP Dependent Area.  New storage capacity and put/take capabilities should 
be consistent with the portfolio analysis.  New storage must be accessible to the SWP 
Dependent Areas. 
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  ‐                               

                               
                          

                           
                              
                               

                           
            

                                   
                           

                         
                               
                            
                                 

                              
           

Storage Findings 

 

                               
                             

                                   
                             
     

                            
                          

                    
                         

                               

• Storage capacity, put/take capabilities, and accessibility are critical considerations in 
maintaining reliability under the region's current and future conditions, especially for 
SWP Dependent Areas. 

• Maintaining Metropolitan’s existing storage portfolio is critical, including the 
consideration of re-negotiating contracts when they expire. 

• Expanding existing or developing new storage programs and investments in 
Metropolitan’s distribution system can reduce the need for new core supply 
development to meet potential future shortages and adapt to climate change. 

• When evaluating storage options, put/take capabilities are essential; even storage 
programs with modest put/take capabilities help reduce the need for flexible supply. 
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Retail Demand/Demand Management Findings 

 

                    
                   

                          
               
               

           
           

                
                 

          
             

              
                 
                    
                 

               
                                  

                          
                                

• Metropolitan’s future supply reliability may fluctuate based on demand increases and 
decreases. 

• Variability in retail demand largely comes from changes in outdoor water use.  
Outdoor water use behavior is complex, influenced by weather and climate and by 
awareness of water scarcity and other conservation measures. 

• It is important to pay attention to demand rebound, demand growth, and demand 
reductions, and take appropriate regional measures as necessary. 

• Managing long-term demands through the efficient use of water reduces dependency 
on supplies, helps preserve storage, and helps reduce the need for extraordinary 
conservation measures. 

Retail Demand/Demand 
Management Finding: 
Managing long‐term demands 
through the efficient use of 
water reduces dependency on 
supplies, helps preserve storage, 
and helps reduce the need for 
extraordinary conservation 
measures. 
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Metropolitan Imported Supplies Findings 

 
                                  

                              
                              

                       
                            

                             
                             

               

                           
                               

                          
                     

• Existing imported supplies are at risk from various drivers of uncertainty. 
• Maintaining existing imported supply reliability reduces the need for new core supply 

development and leverages years of investments. 
• SWP supplies are highly susceptible to varying hydrologic conditions, climate 

change, and regulatory restrictions.   
• Variability and capacity in SWP supplies provide opportunities to store water during 

wet periods for use in dry years, including Colorado River storage.  Metropolitan’s 
ability to distribute or store SWP supplies when they materialize will enhance the 
region’s reliability, particularly the SWP Dependent Areas.  The Colorado River 
system and Colorado River Aqueduct capacity do not offer the same opportunities 
concerning SWP storage.   

• Shortages on the Colorado River will limit the reliability of Colorado River Aqueduct 
deliveries as a core supply in the future. 
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Local Supply Findings

 
                             
                                  
                                

                                    
                               

                                  
                               

 
                             

                       
                             

                             
                        

                             
                                  

                         
 

 
                                   

                               

• Maintaining existing and developing new local supplies is critical in helping manage 
demands on Metropolitan. 

• Impacts to reliability occur if local supply assumptions are not achieved; therefore, it 
is important to track the progress of local supply development as one of the signposts 
in the One Water Implementation phase. 

• Additional actions may be needed should existing and future local supply levels 
deviate from IRP assumptions. 
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      One Water Approach 
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                       The 

Financial Impact of the Covid‐19 Crisis on U.S.  Drinking Water Utilities         
              

 

 
             The Final State Water Project Delivery Capability 

Report 2019              

 

 
             Drought in California         

    
 

 
               Approval of the Integrated Resources Plan   

            
 

 
               Development of an Example Scenario:  

Analytical Approach and Decision Support               
                           

              

 

 
               Draft Scenarios and Next Steps for Analysis 

and Outreach                           
                       

      
 

 
               Integrated Resources Plan:  Drivers of 

Change, Survey Results, and Constructing Scenarios             
                             

              

 

 
               Preliminary Gap Analysis of the 2020 

Integrated Resources Plan                     
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               Retrospective of the 2015 Integrated 

Resources Plan                

 

 
               Review the Impacts of the Covid‐19 Crisis 

on Metropolitan’s Fiscal Years 2020/21 and 2021/22 Biennial Budget and Rates and Charges for 
Calendar Years 2021 and 2022; Approve Recommended Cost‐Containment Measures to Address 
the Covid‐19 Financial Impacts; the General Manager Has Determined That the Proposed Action 
Is Exempt or Otherwise Not Subject to Ceqa                 

 
               White Paper on Scenario Planning   

            

 

 
               Approach for Developing IRP Scenario‐

Based Portfolios                         
                       

         

 
               Discuss and Consider Key Draft Findings 

from Irp Needs Assessment and Approach for Implementation Phase         
                         

                      

 

 
               Discussion of Irp Portfolios and Adaptive 

Management Implementation Considerations               
                           

              

 

 
                                 

                  Journal American Water Works Association, 
113         
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  Futures, 42         

 
                                 

      Journal of the American Water Resources Association       

 

                                 
                        
          Climate Services,   
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D
RAFT Refined Analysis Assum

ptions used to M
odel Retail Dem

ands for Scenarios A, B, C, &
 D

 

Data Link:     Refined Data June 2021 

THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
(Low

 Dem
ands, Stable Im

ports) 
Scenario B
(High Dem

ands, Stable Im
ports) 

Scenario C
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

↓
This scenario is characterized by low

er retail 
w

ater dem
ands and stable regional and 

local supplies.  Dem
ands are im

pacted by 
low

er econom
ic and dem

ographic grow
th 

and a continuing w
ater use ethic across the 

region.  Both regional and local supplies 
show

 m
ore stable production due to less 

severe clim
ate change and less restrictive 

regulatory constraints on existing w
ater 

supply projects, and a relatively robust 
im

plem
entation of new

 w
ater supply 

projects at the local level. 

This scenario is characterized by higher retail 
dem

ands, stable regional and local supplies.  
Dem

and are im
pacted by higher econom

ic 
and dem

ographic grow
th and a rebound of 

w
ater use ethic. Both regional and local 

supplies show
 m

ore stable production due to 
less severe clim

ate change and less 
restrictive regulatory constraints on existing 
w

ater supply projects, and a relatively 
robust im

plem
entation of new

 w
ater supply 

projects at the local level. 

This scenario is characterized by low
er retail 

w
ater dem

ands and less stable im
ported 

supplies.  Dem
ands are im

pacted by low
er 

econom
ic grow

th, dem
ographic grow

th and 
w

ith successful efforts am
ong m

em
ber 

agencies to m
anage w

ater use behavior and 
drought-proof their local supplies. It couples a 
struggling econom

y w
ith the rapid onset of 

clim
ate change im

pacts that have affected 
im

ported supplies m
ore drastically than less-

vulnerable local supplies. 

This scenario is characterized by higher retail 
dem

ands, unstable im
ported and 

dim
inishing local supplies.  Dem

and are 
im

pacted by higher econom
ic and 

dem
ographic grow

th and a rebound of 
w

ater use ethic. In this scenario severe 
clim

ate change im
pacts both im

ported and 
local supplies.  Dem

ands on M
etropolitan 

are increasing due to rapidly increasing 
dem

ands and dim
inishing yield from

 local 
supplies. Efforts to develop new

 local 
supplies to m

itigate losses of 
underperform

ing projects. Losses of regional 
im

ported supplies are equally dram
atic. 

Retail D
em

and - D
em

ographics 

The level of dem
ographic 

(population, households, housing 
types, em

ploym
ent) grow

th is an 
im

portant driver to w
ater dem

and 

•
Low

er dem
ographic grow

th
▪

U
tilized Center for Continuing Study of 

the California Econom
y’s (CCSCE’s) low

 
grow

th forecast developed for the 2020
IRP

•
Higher dem

ographic grow
th

▪ U
tilized CCSCE’s high grow

th forecast
developed for the 2020 IRP

•
Sam

e as Scenario A
•

Sam
e as Scenario B

Retail D
em

and - Im
m

igration 

Im
m

igration is the m
ost im

portant 
factor for national population grow

th, 
California share of national grow

th 
stays consistent across scenarios, not 
im

pacted by clim
ate change issues. 

•
CCSCE’s forecast considers clim

ate change
im

pacts on international im
m

igration and
m

igration to California
▪

N
o basis to change population forecast or

regional share grow
th due to clim

ate
im

pacts at this tim
e

•
Sam

e across all scenarios
•

Sam
e across all scenarios

•
Sam

e across all scenarios

Retail D
em

and - H
ouseholds 

N
ew

 households are m
odeled 

separately from
 existing 

households to reflect increasing 

•
This scenario projects a total of 903,000
additional new

 households.

•
Assum

es a m
edian lot size of 5,000 sq. ft. for

new
 housing units (approxim

ately 30%

•
This scenario projects a total of 2.6 m

illion
additional new

  households.

•
Sam

e m
edian lot size assum

ption as
Scenario A

•
This scenario projects a total of 907,000 new
households

•
Sam

e m
edian lot size assum

ption as Scenario A

•
This scenario projects a total of 2.8 m

illion
new

 households.

•
Sam

e m
edian lot size assum

ption as
Scenario A
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

efficiency and sm
aller sizes of new

 
hom

es and lots. These new
 

households include single fam
ily, 

m
ulti fam

ily, and Accessory 
Dw

elling U
nits (ADU

s).  
 

reduction com
pared to the existing m

edian 
lot size) to reflect sm

aller lot sizes and m
ore 

efficient outdoor use.  Reduced lot size 
equates to less irrigable area.  

 
 

 
 

Retail D
em

and - O
vercrow

ding 

In addition to norm
al housing 

grow
th to accom

m
odate 

population grow
th, one-tim

e 
additional housing units a “catch-
up” factor is projected to reduce 
overcrow

ding, m
inim

ize cost 
burdened households, and bring 
vacancy rate back to norm

al level.  
 

• 
This scenario assum

es the low
est success 

rate, 340,000 additional households, as the  
“catch-up” factor.  

• 
CCSCE’s total housing grow

th “catch-up” 
factor reflects a struggling econom

y and low
 

population grow
th 

 

• 
This scenario assum

es a m
oderate success 

rate, 516,000 additional households, as the  
“catch-up” factor.  

• 
CCSCE’s total housing grow

th “catch-up” 
factor reflects a strong econom

y and 
population grow

th 
  

• 
This scenario assum

es a low
 success rate, 

344,000 additional households, as the  “catch-
up” factor.  

• 
CCSCE’s total housing grow

th “catch-up” 
factor reflects a w

eak econom
y and slow

 
population grow

th 
 

 

• 
This scenario assum

es the highest success 
rate, 696,000 additional households, as the  
“catch-up” factor.  

• 
CCSCE’s total housing grow

th “catch-up” 
factor reflects a strong econom

y and 
population grow

th 
 

 

Retail D
em

and – Behavioral 
Retention 

The low
er retail dem

ands observed 
since the last drought are driven by 
a structural and behavioral w

ater 
use  com

ponent, of w
hich behavior 

is m
ore reversible or at risk to 

rebound.  Retail dem
ands reflect 

both use per person and the 
num

ber of people.  Total dem
and 

can increase even w
ithout a 

degradation in efficient w
ater use 

behavior. 

• 
Efficient w

ater use behavior is retained at a 
high level 

• 
Behavioral com

ponent: 90%
 retention of the 

behavioral com
ponent of the observed 

reduced dem
and is retained reflecting 

continued strong w
ater use ethic. 

• 
 Structural Com

ponent:  This perm
anent 

reduction in dem
and is accounted for based 

on dem
ographic assum

ptions including a 
shift  from

 single fam
ily hom

es tow
ard 

m
ultifam

ily construction w
ith sm

aller lot 
sizes, ADU

s, less irrigable area, and increased 
adoption of device-based conservation 

 

• 
Efficient w

ater use behavior is retained at a 
m

oderate level 

• 
Behavioral com

ponent: 50%
 retention of the 

behavioral com
ponent of the observed 

reduced dem
and is retained reflecting a 

plausible rebound in w
ater use ethic.   

• 
Structural Com

ponent:  This perm
anent 

reduction in dem
and is accounted for based 

on dem
ographic assum

ptions including a 
shift  from

 single fam
ily hom

es tow
ard 

m
ultifam

ily construction w
ith sm

aller lot 
sizes, ADU

s, less irrigable area, and increased 
adoption of device-based conservation 

• 
Sam

e as Scenario A 
• 

Sam
e as Scenario B 
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

Retail D
em

and - Agricultural 
D

em
and 

A hotter and drier clim
ate w

ill 
im

pact irrigation needs 

• 
Consistent w

ith m
em

ber agencies’ 2020 
U

W
M

P and reflects discussions w
ith 

m
em

ber agencies  
▪ 

N
o additional adjustm

ents assum
ed 

 
 

• 
Sam

e as Scenario A 
• 

Hotter and drier conditions coupled w
ith 

increased regulatory constraints result in 
higher operation costs and ag land com

ing out 
of production. 

▪ 
20%

 decrease in dem
and by 2045 due to 

few
er farm

ing operations 
▪ 

10%
 increase in irrigation requirem

ents 
for rem

aining farm
s by 2045 due to  

hotter  and drier conditions   

• 
Sam

e as Scenario C 

Retail D
em

and - Seaw
ater Barrier 

D
em

and 

M
itigating overdraft challenges w

ill 
lead to higher dem

ands on 
M

etropolitan 

• 
N

o m
odifications based on m

em
ber agency 

discussions   
• 

Sam
e as Scenario A   

• Clim
ate change stresses w

ill increase dem
and 

• Increased by 10%
 by 2045.  The increase in 

dem
and is tem

pered by low
er overall dem

ands 
in this scenario and less overdraft challenges  

• 
Clim

ate change stresses w
ill increase dem

and 

• 
Increased by 20%

 by 2045.  The increase in 
dem

and reflects higher overall dem
ands in 

this scenario and significant  overdraft 
challenges  

Im
ported Replenishm

ent Dem
and 

Changes in natural recharge 
volum

e and patterns along w
ith  

recycled w
ater availability w

ill 
im

pact dem
ands on M

etropolitan 

• Replenishm
ent w

ater purchases from
 M

W
D is based on past discussions w

ith m
em

ber agencies and groundw
ater basin m

anagers to m
eet their im

ported replenishm
ent needs to supplem

ent their 
natural recharge 

• Reflects scenario-based clim
ate change im

pacts on natural recharge  

• 
Also reflects recycled w

ater availability for replenishm
ent dem

ands (see recycled w
ater assum

ption)   

• 
Though assum

ptions are the sam
e across all scenarios, values used vary per scenario 
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

Local Supply -  Precipitation 

Precipitation is a m
ajor driver on 

future w
ater supply.  

M
etropolitan’s m

odeling 
m

ethodology requires use of 
annual w

eather variations over 
tim

e (1922-2017).  Adjustm
ents 

w
ere m

ade to the historic record 
to reflect clim

ate expert feedback 
on potential future im

pacts.   

• 
Historical variation in precipitation from

 
1922-2017 w

ill continue through 2045 
• 

Sam
e as Scenario A 

 
• M

odified 1922 – 2017 precipitation to reflect 
m

ore extrem
e conditions.  This w

ill im
pact 

surface w
ater reservoir and groundw

ater 
supply   
▪ Increased the frequency and intensity of 

dry years  
▪ Decreased the frequency and increased the 

intensity of w
et years  

▪ Kept 1922-2017 average sim
ilar 

• 
Sam

e as Scenario C 

D
esalination –  

Existing Local Projects  
• 

Claude “Bud” Lew
is (Carlsbad Desalination 

Plant) 
▪ 

Assum
ed facility to operate at ~85%

 of 
capacity in norm

al and w
et years, and full 

capacity during dry years. 
▪ 

N
orm

al, w
et, and dry years vary by 

scenario  

• 
Sam

e across all scenarios 
• 

Sam
e across all scenarios 

• 
Sam

e across all scenarios 

D
esalination –  

Future Local Projects  
• 

Engaged w
ith m

em
ber agencies to identify 

the potential tim
ing and im

plem
entation of 

planned projects appropriate for each 
scenario 

• 
N

o planned projects incorporated in this 
scenario 

• 
Engaged w

ith m
em

ber agencies to identify 
the potential tim

ing and im
plem

entation of 
planned projects appropriate for each 
scenario 

• 
Includes Doheny O

cean Desalination 
Project, Huntington Beach Seaw

ater 
Desalination Project, and W

est Basin 
Seaw

ater Desalination Project 

• 
O

peration assum
ed to be 85%

 of yield in 
norm

al and w
et years, full ultim

ate yield in 
dry years 

• 
W

et, norm
al, and dry years vary by scenario 

• 
Sam

e as Scenario A 
• 

Engaged w
ith m

em
ber agencies to identify 

the potential tim
ing and im

plem
entation of 

planned projects appropriate foreach 
scenario 

• 
Includes Doheny O

cean Desalination Project, 
Huntington Beach Seaw

ater Desalination 
Project, and W

est Basin Seaw
ater 

Desalination Project 

• 
Reduced yield by 20%

 to approxim
ate 

im
pacts from

 severe clim
ate change and 

regulatory constraints  

• 
O

peration assum
ed to be 85%

 of yield (after 
20%

 reduction) in norm
al and w

et years, full 
ultim

ate yield in dry years 

• 
W

et, norm
al, and dry years vary by scenario 
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

G
roundw

ater Recovery -   
Existing Local Projects  

• Engaged w
ith m

em
ber agencies to confirm

 
yield of projects currently in operation 

• N
o m

odifications to yield in this scenario 
  

• 
Sam

e as Scenario A 
• 

Engaged w
ith m

em
ber agencies to confirm

 
yield of projects currently in operation 

• 
D

ecreased yield by 20%
 to approxim

ate 
increased regulatory requirem

ents and severe 
clim

ate change im
pacts to groundw

ater basins 

• 
Sam

e as Scenario C 

G
roundw

ater Recovery –  
 Future Local Projects  

• Engaged w
ith m

em
ber agencies to identify 

the potential tim
ing and im

plem
entation of 

planned projects appropriate for each 
scenario 

• Reduced yield by 30%
 in this scenario to 

reflect low
er need to develop additional 

projects due to low
 dem

ands. 
 

• 
Engaged w

ith m
em

ber agencies to identify 
the potential tim

ing and im
plem

entation of 
planned projects appropriate for each 
scenario 

• 
Reduced yield by 10%

 in this scenario in 
recognition of strong project 
im

plem
entation 

 

• 
Engaged w

ith m
em

ber agencies to identify the 
potential tim

ing and im
plem

entation of 
planned projects appropriate for each scenario 

• 
Reduced yield by 20%

 in this scenario to 
approxim

ate the im
pact of regulatory 

requirem
ents, but an increase in local project 

need due to reduced im
ports 

 

• 
Engaged w

ith m
em

ber agencies to identify 
the potential tim

ing and im
plem

entation of 
planned projects appropriate for each 
scenario 

• 
Reduced yield by 20%

 in this scenario to 
approxim

ate the im
pact of regulatory 

requirem
ents, but an increase in local project 

need due to reduced im
ports  

• 
Though assum

ptions are the sam
e for 

Scenario C and D, values used vary per 
scenario based on m

em
ber agency feedback 

  
Recycled W

ater  - 
Existing Local Projects 

• Engaged w
ith m

em
ber agencies to confirm

 
yield of projects currently in operation 

• Reduced yield by 20%
 to approxim

ate im
pact 

of decreased w
astew

ater availability from
 

low
 dem

ands  
 

• 
Engaged w

ith m
em

ber agencies to confirm
 

yield of projects currently in operation 

• 
N

o change to yield  

• 
Sam

e as Scenario A 
 

• 
Sam

e as Scenario B 
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

Recycled W
ater  -  

Future Local Projects  
• 

Engaged w
ith m

em
ber agencies to identify 

the potential tim
ing and im

plem
entation of 

planned projects appropriate for each 
scenario 

• 
Reduced yield by 30%

 to approxim
ate the 

im
pact of decreased w

astew
ater availability 

from
 low

 dem
ands and less need to develop 

projects due to stable im
ports  

▪ 
30%

 is based on observed local project 
developm

ent w
ithin the service area  

 

• 
Engaged w

ith m
em

ber agencies to identify 
the potential tim

ing and im
plem

entation of 
planned projects appropriate for each 
scenario 

• 
Reduced yield by 10%

 in this scenario in 
recognition of strong project 
im

plem
entation 

 

• 
Engaged w

ith m
em

ber agencies to identify the 
potential tim

ing and im
plem

entation of 
planned projects appropriate for each scenario 

• 
Reduced yield by 30%

 to approxim
ate the 

im
pact of decreased w

astew
ater availability 

from
 low

 dem
ands and less need to develop 

projects due to stable im
ports  

▪ 
30%

 is based on observed local project 
developm

ent w
ithin the service area  

 
• 

Though assum
ptions are the sam

e for Scenario 
A and C, values used vary per scenario based 
on m

em
ber agency feedback 

 

• 
Engaged w

ith m
em

ber agencies to identify 
the potential tim

ing and im
plem

entation of 
planned projects appropriate foreach 
scenario 

• 
Reduced yield by 20%

 in this scenario to 
approxim

ate the im
pact of regulatory 

requirem
ents, but an increase in local project 

need due to reduced im
ports 

LA Aqueduct Supply 
• 

Estim
ates based on single trace LAA Forecast 

provided by LADW
P in 2020 

▪ 
Reduced m

odeled output for each 
hydrology by 13,000 acre-feet to adjust 
for approxim

ated bias from
 w

hat w
as 

provided in 2020 and w
hat LADW

P 
used in their U

W
M

P 
▪ 

N
ote: M

W
D uses a 96-year hydrology 

as opposed to LA’s 30-year hydrology 
for m

odeling m
ethodology purposes 

 

• Sam
e as Scenario A 

• 
Estim

ates based on single trace LAA Forecast 
provided by LADW

P in 2020 
▪ 

Reduced m
odeled output for each 

hydrology by 13,000 acre-feet to adjust 
for approxim

ated bias from
 w

hat w
as 

provided in 2020 and w
hat LADW

P used 
in their U

W
M

P 
▪ 

N
ote: M

W
D uses a 96-year hydrology as 

opposed to LA’s 30-year hydrology for 
m

odeling m
ethodology purposes 

• 
Applied annual clim

ate change factor of 
0.1652%

 to reduce LAA supplies per LADW
P 

U
W

M
P  

• 
Sam

e as Scenario D
 

Surface W
ater Supply 

• U
sed San Diego Surface M

odel to approxim
ate annual variance around their U

W
M

P long-term
 average (43,928 AFY) 

▪ 
Based on 1922-2017 precipitation (see precipitation for local supply assum

ption) 

• For all other m
em

ber agencies used provided scenario specific projections  
• Though assum

ptions are the sam
e across all scenarios, values used vary per scenario 
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

G
roundw

ater Supply 
• 

For M
ain San G

abriel Basin developed 
prelim

inary m
odel:  

▪ 
Calculates production based on 
consum

ptive dem
and 

▪ 
Estim

ated passive and active recharge 
using local precipitation  

▪ 
Tracks estim

ated key w
ell level  

▪ 
Cuts production by 30%

 if key w
ell level 

falls below
 160 ft M

SL 

• 
O

C Basin 
▪ 

Assum
ed long-term

 Basin Production 
Percentage (BPP) goal of 85%

  
▪ 

PFAS im
pacts 2020-2024 

• 
All other basins 
▪ 

U
sed 2010-2019 Production Average or 

U
W

M
P production data w

hen available 
 

• 
For M

ain San G
abriel Basin developed 

prelim
inary m

odel:  
▪ 

Calculates production based on 
consum

ptive dem
and 

▪ 
Estim

ated passive and active recharge 
using local precipitation  

▪ 
Tracks estim

ated key w
ell level  

▪ 
Cuts production by 30%

 if key w
ell level 

falls below
 160 ft M

SL 

• 
O

C Basin 
▪ 

Assum
ed Basin Production Percentage 

(BPP) of 85%
 to 2030; reduced by 5%

 
every 5 years afterw

ards to adjust for 
grow

ing dem
ands  

▪ 
PFAS im

pacts 2020-2024 

• 
All other basins 
▪ 

U
sed 2010-2019 Production Average or 

U
W

M
P production data w

hen available 
 

• 
For M

ain San G
abriel Basin developed 

prelim
inary m

odel:  
▪ 

Calculates production based on 
consum

ptive dem
and 

▪ 
Estim

ated passive and active recharge 
using local precipitation  

▪ 
Tracks estim

ated key w
ell level  

▪ 
Cuts production by 30%

 if key w
ell level 

falls below
 160 ft M

SL 

• 
O

C Basin 
▪ 

Assum
ed long-term

 Basin Production 
Percentage (BPP) goal of 85%

  
▪ 

PFAS im
pacts 2020-2024 

• 
All other basins 
▪ 

U
sed 2015-2019 Production Average or 

U
W

M
P production data w

hen available 
 

• 
For M

ain San G
abriel Basin developed 

prelim
inary m

odel:  
▪ 

Calculates production based on 
consum

ptive dem
and 

▪ 
Estim

ated passive and active recharge 
using local precipitation  

▪ 
Tracks estim

ated key w
ell level  

▪ 
Cuts production by 30%

 if key w
ell level 

falls below
 160 ft M

SL 

• 
O

C Basin 
▪ 

Assum
ed Basin Production Percentage 

(BPP) of 85%
 to 2030; reduced by 5%

 
every 5 years afterw

ards to adjust for 
grow

ing dem
ands  

▪ 
PFAS im

pacts 2020-2024 

• 
All other basins 
▪ 

U
sed 2015-2019 Production Average or 

U
W

M
P production data w

hen available 
 

State W
ater Project Supply 

 U
sed DW

R’s Delivery Capability 
Report (DCR) projected SW

P 
deliveries as basis for the scenario 
analysis.  The DCR Existing 
Condition m

odeling result reflects 
SW

P deliveries w
ithout clim

ate 
im

pacts.  The DCR Future Condition 
m

odeling result reflects SW
P 

deliveries w
ith clim

ate im
pacts by 

using the Representative 
Concentration Pathw

ay (RCP) 8.5 
w

ith 1.5 ft of sea level rise. 

• 
U

sed a hybrid of the D
CR Existing Condition 

(no clim
ate im

pacts) and Future Condition 
(clim

ate im
pacts) m

odeling results to project 
“m

oderate” clim
ate change im

pacts to SW
P 

deliveries  
▪ 

U
sed 50%

 of the difference betw
een 

Existing Condition and Future 
Condition deliveries  

• 
Sam

e as Scenario A 
   

• 
U

sed a hybrid of the D
CR Existing Condition (no 

clim
ate im

pacts) and Future Condition (clim
ate 

im
pacts) m

odeling results to project “severe” 
clim

ate change im
pacts to SW

P deliveries  
▪ 

M
ove from

 Existing Condition deliveries 
to Future Condition deliveries linearly to 
2035 

• 
Additional degradation factor by 25%

 by 2035 
to represent future 
regulations/unknow

ns/low
 cooperation 

 

• 
Sam

e as Scenario C 
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THEM
ES 

(Input from
 Expert Panel, M

As and 
M

W
D Staff) 

Scenario A
 

(Low
 Dem

ands, Stable Im
ports) 

Scenario B
 

(High Dem
ands, Stable Im

ports) 
Scenario C

 
(Low

 Dem
ands, Reduced Im

ports) 
Scenario D 
(High Dem

ands, Reduced Im
ports) 

Colorado River Supply 
 U

tilized expert input to identify 
evaporative losses, a range of 
tem

perature increases (Lukas and 
Payton, 2020) and a range of 
runoff decreases to reflect 
m

oderate to severe clim
ate 

im
pacts  (M

illey and Dune, 2020) 

• 
M

oderate clim
ate change im

pacts using 
Representative Concentration Pathw

ay 
(RCP)4.5 

▪ 
Linear increase in tem

p to 2.1 °C by 
2045 

▪ 
15.6%

 decrease in runoff by 2045 
(Pow

ell and M
ead inflow

s) 
▪ 

4.5%
 increase in Lake M

ead and Lake 
Pow

ell evaporation by 2045  
• 

High cooperation-Drought Contingency Plan 
(DCP) continues after 2026, interim

 
guidelines extended 

• 
Sam

e as Scenario A 
• 

Severe clim
ate change im

pacts using 
Representative Concentration Pathw

ay (RCP) 
8.5 ▪ 

Linear increase in tem
p to 2.75 °C by 

2045  
▪ 

25.6%
 decrease in runoff (Pow

ell and 
M

ead inflow
s) 

▪ 
4.5%

 increase in Lake M
ead and Lake 

Pow
ell evaporation by 2045 

• 
Low

 cooperation- Drought Contingency Plan 
(DCP) ends after 2026, interim

 guidelines 
extended 

• 
Sam

e as Scenario C 

 


