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Overview
• I present here my preliminary analysis of data relating to whether any 

substantive differences exist with respect to the overall water supply 
reliability between the San Diego County Water Authority (SDCWA) and 
Eastern Municipal Water District (EMWD).

• This is a work in progress.

• Because SDCWA and EMWD both depend on supplemental supplies from 
the Metropolitan Water District of Southern California (MWD) I also 
analyze data relating to the overall water supply reliability of MWD.

• My analysis draws on information from the 2020 Urban Water 
Management Plans (UWMPs) being prepared by SDCWA and MWD, and 
the 2020 Integrated Resources Planning Process (IRP) being conducted by 
MWD.
• I have not had access to the draft of EMWD’s 2020 Urban Water Management Plan.



IRP vs UWMP
• There is an important difference between the analysis in the UWMPs 

versus MWD’s IRP analysis.

• UWMPs assess the water supply reliability over the next 20 years in five-
year increments for normal years, a single dry-year, and for multiple dry 
water years.

• In the analysis in the UWMPs developed by SDCWA and MWD there is no 
indication of the likelihood of any actual water shortage, in the sense of 
projected supply in a year being less than projected demand, whether in 
the case of a single dry-year or multiple dry-years.
• The analysis in the UWMPs is entirely deterministic.  

• Uncertainties are not quantified or modeled explicitly in the UWMPs.

• By contrast, the explicit identification of risk and modeling of supply risks 
forms a core component of the IRP process for water.



MWD’s 2020 IRP Process

• This is MWD’s fifth IRP activity.

• MWD first conducted an IRP process in 1996. It updated this with
another IRP process in 2004, and then repeated the process in 2010
and 2015.
• In 2020, MWD staff released a retrospective assessment of the 2015 IRP.

• All the IRPs contain modeling of supply variability and uncertainty,
with regard especially to (but not limited to) the delivery of State
Water Project (SWP) water and Colorado River water.

• The 2020 IRP combines this with a scenario modelling approach.



• The 2020 IRP will build on lessons learned by using a Decision Support 
Planning Method known as Scenario Planning.  In a Scenario Planning 
approach, multiple alternative futures are envisioned and explored.  This 
approach results in a greater understanding of a wider range of potential 
outcomes. 

• In turn, those outcomes will allow a greater understanding of potential 
challenges to water supply reliability and the impacts of potential policy 
direction. 



• With Scenario Planning, multiple futures are envisioned and systematically 
explored.  

• Scenarios are not forecasts or predictions; rather, they offer dynamic views 
of the future by exploring various trajectories of change that lead to a 
broadening range of plausible alternative futures.

• Scenario Planning offers advantages over traditional deterministic 
forecasting through deliberative consideration of a wider range of 
potential outcomes, which in turn allow for more thorough understanding 
of potential challenges to water supply reliability. 

• In short, Scenario Planning will provide the 2020 IRP to integrate highly 
uncertain and uncontrollable factors, such as climate change, into water 
resource decision making. 



2020 IRP methodology

• Under the given scenario (A-D), for each MWD Member Agency, and 
for each calendar year from 2020 through 2045, the IRP projects:

1. The Member Agency’s total demand for water, broken down by 
components.
• This is based on demographic and economic projections, calibrated in part to historical

data for the period 2010-2019, and then projected forward for each year from 2020 
through 2045.

2. The Member Agency’s local supply of water, broken down by 
components.
• This incorporates hydrologic variability in streamflow using 96 years of hydrological 

conditions corresponding to the period 1922-2017.

• For each calendar year from 2020 through 2045, supplies in that year are projected
using the 96 years of hydrological conditions of the hydrological record.

• The difference between (1) and (2) measures the Agency’s annual 
demand on MWD.



MWD’s original schedule was upended by COVID-19



As of 
1/26/21



Four scenarios were used in the 2020 IRP

• The scenarios were based on two sets of drivers







Reporting on the 2020 IRP

• The 2020 IRP Process has involved regular presentations to MWD Member 
Agencies and to the MWD Board.

• These presentations, together with other relevant material, are all posted 
on http://www.mwdwatertomorrow.com/IRP/index.html
• As of 5-5-21, the most recent items were posted on March 23, 2021.

• The data used to generate the preliminary results of the scenario analyses 
were posted on the IRP web page in January of this year.

• I downloaded these data files: they are the input for my analysis below.

http://www.mwdwatertomorrow.com/IRP/index.html


Preliminary IRP results: some gaps between demand & supply
• In scenarios B and D, but not in A or C.





My assessment of reliability

• I replicate the IRP analysis, but focus specifically on SDCWA and EMWD 
in relation to MWD.

• An assessment of reliability focuses not on what is most likely to 
happen but, rather, on what could happen that would stress the system, 
and how well the system would deal with this.
• A reliability assessment is in the nature of a stress test.

• For this purpose, IRP Scenarios B and D are the most relevant ones.



• My analysis uses data from scenarios B & D supplemented by 
information from the SDCWA and MWD 2020 UWMPs.

• I focus on annual outcomes over the six-year period 2030-2035.
• The set of annual outcomes during this period is book-ended by the 

outcomes in 2030 and in 2035.

• I report the outcomes for those two years, viewed as a range of possibilities 
rather than a prediction for a specific calendar year.

• I use the 96-year simulations of hydrological/climate change 
variability taken from the IRP Scenarios B and D.
• I summarize the variability using the median year (50% of years are less, 

50%are more), the lower 5-percentile (5% of years are less, 95% are more) 
and the upper 95-percentile (95% of years are less, 5% are more). 



Assumptions

• In principle, the high percentile years are what is relevant for water demand, 
while the low percentile years are relevant for water supply.
• These measure the risk in a water reliability assessment.

• However, I assume that, in the event of a future drought, there will again be 
something like the 2015-2016 Conservation Mandate for urban water systems.
• Consequently, I focus on median year demands, not higher percentile demands.
• With a Conservation Mandate, the high demand outcomes will probably not be realized.

• Because of IID’s senior right to Colorado River water, SDCWA will in all 
circumstances receive 278,700 AF of Colorado River water.

• MWD will in all circumstances receive 550,000 AF of Colorado River water. In 
addition to State Water Project water, it will be able to obtain sufficient water 
from its storage reserves and from water market purchases to meet the full net 
demand from Member Agencies. 



This analysis

• The analysis presented below is preliminary, and is a work in progress.

• It is subject to revision.

• To the extent that I obtain new or improved information, I will present an 
update at our next meeting, in June.

• Today’s analysis takes the form of 3 spreadsheets plus a Technical
Memorandum.
• Those spreadsheets and Technical Memorandum are summarized in this

presentation.

• The spreadsheets provide data on:

SDCWA water supply reliability

EMWD water supply reliability

MWD water supply reliability



What I now present

• SDCWA
• SDCWA UWMP water supply
• MWD IRP analysis of SDCWA water supply
• SDCWA UWMP water demand
• MWD IRP analysis of SDCWA water demand
• Estimate of SDCWA net demand on MWD

• EMWD
• MWD IRP analysis of EMWD water demand
• MWD IRP analysis of EMWD water supply
• MWD IRP analysis of EMWD net demand on MWD

• MWD
• MWD IRP analysis of Member Agencies’ water demand
• MWD IRP analysis of Member Agencies’ local water supply
• MWD IRP analysis of Member Agencies’ net demand on MWD
• MWD IRP analysis of MWD water supply



SDCWA - supply from 2020 UWMP



SDCWA:  MWD IRP supply analysis



• Normal year/Scenario B median year: supply = 538-562,000  AF

micha
Oval

micha
Oval



• Dry-year/Scenario D 5-percentile year: supply = 465 – 481,000 AF

micha
Oval

micha
Oval



SDCWA: Demand



• MWD IRP demand numbers are higher than SDCWA UWMP
• They are closer to UWMP demand without additional conservation.

• I will use (i) IRP median year demand for 2030 and 2035, and (ii) SDCWA 
UWMP’s dry-year demand for 2035.



• I compare (i) IRP median year demand and (ii) SDCWA UWMP’s dry-
year demand with SDCWA non-MWD supply based on (a) IRP median 
year supply estimate, and (b) IRP 5-percentile year supply estimate



• SDCWA net demand on MWD amounts to ~30% of its total demand with 
IRP Scenario D demand data, ~24% of total demand with IRP Scenario B 
demand data, and ~25% of total demand with UWMP demand data.

micha
Oval

micha
Oval

micha
Oval



EASTERN MWD – IRP analysis





• MWD meets total demand every year, supplementing CRA/SWP deliveries with 
additional supplies from storage reserves and/or water market purchases.

• The additional supplies account for ~25% of MWD needs in median supply year, 
under Scenario D, and ~40% in 25-percentile supply year under Scenario D.



Summary
• SDCWA’s net demand for water from MWD amounts to about 24-30% of 

its total need for water.

• EMWD’s net demand for water from MWD amounts to about 50-55% of 
its total need for water.

• MWD’s need for additional supply from storage reserves and/or water 
market purchases amounts to 25% of its total need for water in a median 
supply year, and ~40% of its total need in a low supply year.

• While the amounts of net demand on MWD coming from SDCWA and 
EMWD are of a very similar magnitude – each about 10% of the total 
demand from all Member Agencies – the implied reliability of supply for 
the two agencies is not quite the same.

• It seems to me that SDCWA has a higher likelihood than EMWD of always 
being able to fill its entire need for supplemental water.




