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MEETING OF THE 
BOARD OF DIRECTORS OF THE 

MUNICIPAL WATER DISTRICT OF ORANGE COUNTY 
Jointly with the 

PLANNING & OPERATIONS COMMITTEE 
December 14, 2015, 8:30 a.m. 

MWDOC Conference Room 101 
 
 

P&O Committee:     Staff:  R. Hunter, K. Seckel, R. Bell, 
Director Osborne, Chair    H. De La Torre, K. Davanaugh, J. Berg 
Director Barbre 
Director Hinman 
 
Ex Officio Member:  L. Dick 
 

 
MWDOC Committee meetings are noticed and held as joint meetings of the Committee and the entire Board 
of Directors and all members of the Board of Directors may attend and participate in the discussion.  Each 
Committee has designated Committee members, and other members of the Board are designated alternate 
committee members.  If less than a quorum of the full Board is in attendance, the Board meeting will be 
adjourned for lack of a quorum and the meeting will proceed as a meeting of the Committee with those 
Committee members and alternate members in attendance acting as the Committee. 
 
PUBLIC COMMENTS - Public comments on agenda items and items under the jurisdiction of the 
Committee should be made at this time. 
 
ITEMS RECEIVED TOO LATE TO BE AGENDIZED - Determine there is a need to take immediate 
action on item(s) and that the need for action came to the attention of the District subsequent to the posting of 
the Agenda. (Requires a unanimous vote of the Committee) 
 
ITEMS DISTRIBUTED TO THE BOARD LESS THAN 72 HOURS PRIOR TO MEETING -- 
Pursuant to Government Code section 54957.5, non-exempt public records that relate to open session 
agenda items and are distributed to a majority of the Board less than seventy-two (72) hours prior to the 
meeting will be available for public inspection in the lobby of the District’s business office located at 
18700 Ward Street, Fountain Valley, California 92708, during regular business hours.  When practical, 
these public records will also be made available on the District’s Internet Web site, accessible at 
http://www.mwdoc.com. 
 
ACTION ITEM 
 
1. BUREAU OF RECLAMATION WATERSMART GRANT RESOLUTION 
 
2. RECOMMENDATION ON RATE STUDY RFP 
 
DISCUSSION ITEMS 
 
3. STATUS UPDATE ON THE OC WATER RELIABILITY STUDY 
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INFORMATION ITEMS (The following items are for informational purposes only – 
background information is included in the packet.  Discussion is not necessary unless a 
Director requests.) 
 
4. STATUS REPORTS 

a. Ongoing MWDOC Reliability and Engineering/Planning Projects 
b. WEROC 
c. Water Use Efficiency Projects 
d. Water Use Efficiency Programs Savings and Implementation Report 

 
5. REVIEW OF ISSUES RELATED TO CONSTRUCTION PROGRAMS, WATER USE 

EFFICIENCY, FACILITY AND EQUIPMENT MAINTENANCE, WATER STORAGE, 
WATER QUALITY, CONJUNCTIVE USE PROGRAMS, EDUCATION, DISTRICT 
FACILITIES, and MEMBER-AGENCY RELATIONS 

 
ADJOURNMENT 
 
NOTE: At the discretion of the Committee, all items appearing on this agenda, whether or not expressly 

listed for action, may be deliberated, and may be subject to action by the Committee.  On those 
items designated for Board action, the Committee reviews the items and makes a 
recommendation for final action to the full Board of Directors; final action will be taken by the 
Board of Directors.  Agendas for Committee and Board meetings may be obtained from the 
District Secretary.  Members of the public are advised that the Board consideration process 
includes consideration of each agenda item by one or more Committees indicated on the Board 
Action Sheet.  Attendance at Committee meetings and the Board meeting considering an item 
consequently is advised. 

 
 Accommodations for the Disabled.  Any person may make a request for a disability-related 

modification or accommodation needed for that person to be able to participate in the public 
meeting by telephoning Maribeth Goldsby, District Secretary, at (714) 963-3058, or writing to 
Municipal Water District of Orange County at P.O. Box 20895, Fountain Valley, CA 92728.  
Requests must specify the nature of the disability and the type of accommodation requested.  A 
telephone number or other contact information should be included so that District staff may 
discuss appropriate arrangements.  Persons requesting a disability-related accommodation 
should make the request with adequate time before the meeting for the District to provide the 
requested accommodation. 
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Budgeted (Y/N):  N/A Budgeted amount:  N/A Core __ Choice _X_ 

Action item amount:  N/A Line item:  N/A 

Fiscal Impact (explain if unbudgeted):  N/A 
 

 

Item No. 1 
 

 
 

ACTION ITEM 
December 14, 2015 

 
TO: Board of Directors 
 
FROM: Planning & Operation Committee 
 (Directors Osborne, Barbre, & Hinman) 
 
 Robert Hunter  Staff Contact:   J. Berg 
 General Manager     WUE Programs Manager  
 
SUBJECT: Bureau of Reclamation WaterSMART Grant Resolution 
 
STAFF RECOMMENDATION 
 
Staff recommends the Board of Directors adopt the proposed resolution in support of 
MWDOC’s 2016 WaterSMART: Water and Energy Efficiency grant application to be 
submitted to the Bureau of Reclamation by January 20, 2016. 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (To be determined at Committee Meeting) 
 
 
DETAILED REPORT 
 
In November 2015, the Bureau of Reclamation released its “WaterSMART: Water and 
Energy Efficiency Grants for FY2016” Funding Opportunity Announcement (FOA).  The 
objective of this announcement is to invite proposals to leverage investments and 
resources by cost sharing with Reclamation on projects that save water, improve energy 
efficiency, address endangered species and other environmental issues, and facilitate 
water transfers to new uses.  A total of $23.3 million is available for project awards 
within the 17 western states.  The Bureau has established two funding groups: Group 1 
includes projects that will be awarded up to $300,000 each; and Group 2 includes 
projects that will be awarded up to $1 million each. 
 
Staff will be submitting an application for a funding Group 1 project.  The FOA requires 
all applications to include an official Board Resolution supporting the grant application.  
The proposed Resolution containing the required content is attached for your 
consideration.   
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 RESOLUTION NO ______ 
RESOLUTION OF THE BOARD OF DIRECTORS OF MUNICIPAL WATER DISTRICT 
OF ORANGE COUNTY SUPPORTING A BUREAU OF RECLAMATION 2015 WATER 

SMART: WATER AND ENERGY EFFICIENCY GRANT APPLICATION  
 
 WHEREAS, the Municipal Water District of Orange County submitted an 
application to the Bureau of Reclamation requesting funding for an Water Smart 
Landscape Program: Comprehensive Landscape Water Use Efficiency Program to 
improve urban landscape water use efficiency and expanded use of recycled water in 
the Municipal Water District of Orange County service area,  
 

WHEREAS, the Municipal Water District of Orange County is committed to 
developing and implementing a comprehensive water use efficiency program designed 
to meet our local water supply reliability goals, comply with the Best Management 
Practices for urban water conservation in California, exceed the Governor’s call for a 
20% reduction in urban per capita water use by 2020, and respond to the 
unprecedented drought we are currently experiencing,  

 
NOW, THEREFORE, BE IT RESOLVED, that the Municipal Water District of 

Orange County Board of Directors designates Robert J. Hunter, General Manager, as 
the official who has reviewed and supports the application submittal and the legal 
authority to enter into an agreement on behalf of the District, and designates Joseph M. 
Berg, Director of Water Use Efficiency, as the District’s representative to sign the 
progress reports and approve reimbursement claims. 

 
NOW, THEREFORE, BE IT FURTHER RESOLVED, that the Municipal Water 

District of Orange County Board of Directors assures its capability to provide the 
amount of funding and in-kind contributions specified in the funding plan. 
 

NOW, THEREFORE, BE IT FURTHER RESOLVED, that the Municipal Water 
District of Orange County will work with Reclamation to meet established deadlines for 
entering into a cooperative agreement. 
 

Said Resolution was adopted on December 16, 2015, by the following roll call 
vote: 

 
AYES:   
NOES:   
ABSENT:   
ABSTAIN:  
 

I HEREBY CERTIFY the foregoing is a full, true, and correct copy of 
Resolution No. ____ adopted by the Board of Directors of Municipal Water District of 
Orange County at its meeting held on December 16, 2015. 

 
___________________________________                                     
Maribeth Goldsby, Secretary 
Municipal Water District of Orange County 
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Budgeted (Y/N):   Budgeted amount:   Core __ Choice __ 

Action item amount:   Line item:   

Fiscal Impact (explain if unbudgeted):   

 

 

Item No. 2 
 

 
 

ACTION ITEM 
December 16, 2015 

 
 
TO: Board of Directors 
 
FROM: Planning & Operations Committee 
 (Directors Osborne, Barbre, Hinman) 
 
 Robert Hunter    Staff Contact:  Hilary Chumpitazi 
 General Manager       Accounting Mgr. 
 
SUBJECT: RECOMMENDATION ON RATE STUDY RFP 
 
 
STAFF RECOMMENDATION 
 
Staff recommends the Board of Directors:  Staff will provide a recommendation at the 
December 14, 2015 Planning & Operations Committee meeting. 
 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (To be determined at Committee Meeting) 
 
 
SUMMARY 
 
The Request for Proposals (RFP) for the Rate Study was issued on October 29, 2015, with 
responses/proposals due November 15, 2015. 
 
The District received four responses (proposals) and staff has selected two firms to 
interview; these interviews will be held on December 10, 2015.  A committee consisting of 
four staff members reviewed each proposal and will participate in the interviews.   As a 
result of this timing, a more detailed report will be presented at the Committee and Board 
meetings, with a staff recommendation. 
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Budgeted (Y/N):  n/a Budgeted amount:  n/a Core  Choice __ 

Action item amount:  n/a Line item:   

Fiscal Impact (explain if unbudgeted):   

 

 

Item No. 3 
 

 
 

INFORMATION ITEM 
December 14, 2015 

 
 
TO: Planning & Operations Committee 
 (Directors Osborne, Barbre, Hinman) 
 
FROM: Robert Hunter, General Manager 
  
      Staff Contact:  Karl Seckel 
  
SUBJECT: Status Update on the OC Water Reliability Study – December 2015 
 
 
STAFF RECOMMENDATION 
 
Staff recommends the Planning & Operations Committee receives and files the report. 
 
 
COMMITTEE RECOMMENDATION 
 
Committee recommends (To be determined at Committee Meeting) 
 
 
OVERVIEW 
 
The last regular OC Water Reliability Study Workgroup meeting was held on Nov 5 to 
reconsider the Supply Gap Analysis previously discussed and to review the List of Potential 
OC Projects generated in this phase of the study.  Other items discussed included the role 
of demand curtailment in the planning process, the SWRCB regulations, probability vs 
plausibility of the three scenarios, the California WaterFix, Climate variability and the 
meeting schedule to vet the Phase 1 work. 

The first of the Phase 1 extended Workgroup meetings took place on November 30.  
MWDOC invited all agencies to send representatives to the meeting, especially agency 
representatives who had not made the prior workgroup meetings.  In all, 21 agencies 
attended the three-hour meeting held at the City of Santa Ana.  The agenda covered in 
detail the modeling and analysis to date.  Subsequent meetings have been scheduled for: 

 Dec 14 – System Reliability Planning 
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 Jan 4 – Supply Reliability, GAPS, Illustration of Strategies to Reduce the 
GAPs and Economic Methods for Comparison of strategies 

 Jan 18 – Discussion of Policy Issues and Scope for Phase 2.  This should 
allow the Phase 2 work to begin in February and proceed over the 
subsequent three months. 

 

Other recent outreach presentations have included: 

 OCBC Infrastructure Committee on Dec 8 

 WACO on Dec 11 

 

Attachments: 
 

1. OC Water Reliability Study, Outreach Meeting #1 PowerPoint, November 30, 
2015 
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12/10/2015

1

Municipal Water District of Orange County

OC Water Reliability Study
Outreach Workshop #1

Review Phase 1 Results

November 30, 2015

1

Agenda

Overview of OC Reliability Study
Need for Study 

Phase 1 vs Phase 2

Decision‐making

Outreach Workshops
Engage Agencies

Develop information to support future decisions

Phase 1 Results

Proposed Topics and Dates for Future Workshops

2
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2

Overview of OC Reliability Study

3

Need for Study

Drivers:

MET supply reliability has been compromised in three out of the last seven 
years; 8 of past 10 years both the CRA and SWP supplies have been below 
average in each watershed

Evidence that SWP supplies will continue to degrade due to environmental 
restrictions and climate change is mounting in the absence of a California 
Fix to the Delta

OC Basin is in overdraft and recent drought has exacerbated the situation

South County agencies face additional challenges due to both high reliance 
on MET supplies and seismic risk

Future water demands, and regional/local supplies are uncertain, especially 
given climate change

4
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3

Need for Study

Questions Study will Help Answer:

What are the implications of California Fix to Delta to 
OC reliability?

What are the implications to OC reliability if OC 
agencies just rely on MET for future supply needs?

What are the impacts of climate change and seismic 
risks on OC reliability?

What policy recommendations can be made to MET’s 
IRP process to improve OC reliability?

5

Phase 1 vs Phase 2

Phase 1 (completed)
Forecast water demands based on latest assumptions regarding 
demographic growth, economy and conservation
Estimate water supply gap under three scenarios of future supply and 
demands for MET and OC
Estimate system reliability needs for OC
Identify possible MET and OC supply options for meeting supply gap and 
system reliability needs

Phase 2 (proposed)
Evaluate the overall economics of various portfolios of options (both 
MET and OC) in meeting supply gap and system reliability needs
Portfolios will be illustrative in nature to show the possible range of 
strategies; but decisions rest with local agencies and this study is not 
making recommendations as to which portfolios should be implemented

6
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4

Where is the Study Headed

Provide fully vetted information for future decision‐
making on potential supply gaps and strategies to 
close those gaps

Decisions left open for all agencies and all elected 
officials

Decisions will occur at both the MET level and the 
local level

7

Outreach Workshops

8
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5

Purpose of Outreach Workshops

Ensure common understanding of Phase 1 results –
this is a major effort due to the complexity of the 
modeling process

Receive and respond to input from all agencies

Document process

Collaborate on development of scope for Phase 2

Collaborate on how to communicate Study to 
others (elected officials, other stakeholders)

9

Phase 1 Results

10
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An OC‐Reliability Model is Needed

Simulates 93 years of historical hydrology (including 
an extreme 25‐year dry period) with future water 
demands

Simulates OC Basin operations

Incorporates impacts of climate change

Tests MET’s IRP assumptions on OC reliability

Rapidly tests various scenarios and impacts of new 
supply investments on OC reliability

11

Water
Transfers

Augments direct 
deliveries. From MWD’s
published reports

Aggregate of 
Surface Reservoirs

Aggregate of GW
Banking Programs

From MWD’s
published 
reports

Impacts from climate
change. Generated from
BOR GCMs downscaled 
to different regions (Delta, Colorado
River Basin, Santa Ana Watershed)

Climate
Change

SWP deliveries to MWD. 
From 2015 DWR Reliability Report (with and without Cal Fix to Delta)

CRA deliveries to MWD.
from MWD

Aggregate demands 
on MWD from MWD

Delta

CR

MWD Supplies
& Demands

OC
Water 

Demands

OC Basin GW 
Supplies (including 

GWRS water)

Non‐OC Basin
GW Supplies

OC Non‐Potable
Recycled Water

New OC Water 
Supply Options

OC‐Reliability Model
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OC Basin Model Component

13

SAR Stormflow:
based on rainfall, 

population, maximum 
temperature regression

% recharge based on 
SAR Watermaster and 

OCWD data regression

SAR Baseflow:
High, Medium, Low 
flow based on OCWD 
Long-term Facilities 
Plan (2014); 100% 
recharged to basin

http://www.sawpa.org/watershedreportcard-hydrology/

Incidental Recharge: linear correlation 
to rainfall (OCWD, 2014)

OCWD Basin

1

2

3

MWD Replenishment: 
Target = 65,000 AFY GWRS

4

5

GWRS Inflow: 
130,000 AFY by 2022

Non-MWDOC 
Municipalities (Fullerton, 
Anaheim, Santa Ana):
Mean Forecast with

Demand Factors

MWDOC 
Agencies:

Mean Forecast
with Demand

Factors

Total Demands x BPP

6

7

Other Miscellaneous
Pumping/Outflows

8

Basis for Setting the BPP in the Model

14

 (60,000)

 (40,000)

 (20,000)

 ‐

 20,000

 40,000

 60,000

 80,000

 100,000

 ‐  100,000  200,000  300,000  400,000  500,000  600,000

B
as
in
 R
ef
il
l o
r 
O
ve
rd
ra
ft

Basin Accumulated Overdraft

1) Start with existing conditions (e.g., overdraft of ~500,000 AF), after totaling all sources of recharge into basin, set BPP 
by refilling basin using this formula (see graph below):

y = ‐0.2x + 50,000

2) OCWD will receive recharge from MWD according to the following methodology:
If MWD is in allocation, OCWD always gets 25,000 AFY
If MWD is not in allocation, OCWD gets 65,000 AFY
If total of other basin inflows exceed 350,000 AFY OCWD takes no MWD recharge.

3) The change in BPP between two years may be no greater than 5%.
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OC Water Demand Forecast

15

Explanation of Indexed Sequential 
Method for Supply Simulation 

16
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Explanation of Indexed Sequential 
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18
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1924 1929 1934 1939                         1944                         1949Hydrologic Year

1989 1994 1999 2004                         2009                         2014Hydrologic Year

93 hydrologic
sequences for any forecast
year
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Major Assumptions

19

Water Demands (AFY) FY 2014 Actual FY 2015 Estimated 2040 Projected

MET Demands* 2,300,000 1,850,000 2,028,000

OCWD Basin Demands** 453,000 410,000 434,000

OC Total Demands** 610,000 554,000 579,000

* With future passive conservation only                         ** With future passive and baseline new active conservation

Orange County Recycled Water (AFY) 2015 2040

Groundwater Replenishment System 100,000 130,000

Basin Recycled Water (non‐potable) 22,000 27,700

South County Recycled Water (non‐potable) 23,900 41,800

Total 145,900 199,500

OC Groundwater (AFY) Brea/La Habra Net OC Basin South County Total

Average Inflows/Safe Yield 15,000 188,500* 10,000 213,500

* Net of misc. pumping
and includes MET
replenishment

Major Assumptions (cont.)

20

OCWD Net Groundwater (AFY)* Near‐Term Long‐Term Range Within Model

SAR Baseflow (mid level assumption) 53,000 53,000 34,000 to 53,000

SAR Stormflow (average of all hydrologies) 53,000 53,000 6,000 to 150,000

SAR Incidental Recharge (average of all hydrologies) 59,000 59,000 20,000 to 140,000

MET Replenishment (average of all hydrologies)** 54,000 34,000 0 to 65,000

BEA Outflows  ‐22,000 ‐9,000 ‐22,000 to ‐9,000

Misc. Pumping (golf courses, etc.) ‐8,500 ‐8,500 ‐8,500

Net Groundwater for OC Agencies 188,500 181,500 68,000 to 325,000

* Not including GWRS, which is shown as recycled water in previous slide.
** While OCWD replenishment target is 65,000 AFY, replenishment water is not assumed to be taken during very wet years

when SAR stormflows are high, and only a portion of replenishment water is available during years in which
MET is in allocation of imported water.
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Major Assumptions (cont.)

21

Simulation Assumptions MET IRP OC Reliability Study

Period of Simulation 1922‐2012 (91 years) 1922‐2014 (93 years)

Year that additional Cal Fix Delta supplies begins* 2020 2030

Climate Change Impacts on Supplies Minimal Impacts on SWP 
Supply 

(other impacts will be tested 
under policy portion of IRP)

Moderate to Significant Impacts 
on Water Demands;

and SWP, CRA, SAR Supplies

Allocation of MET Shortages to Orange County Not Applicable 
(MET’s IRP does not show 
member agency details)

Based on Drought Formula: 
(12‐15% of MET shortages 

allocated to Orange County)

* Although MET assumes construction of Cal Fix to Delta will occur around year 2030, MET assumes regulatory relief will provide 
additional SWP supplies by 2020.  For OC Reliability Study, a more conservative viewpoint was assumed and that additional
SWP supplies would occur only after the Cal Fix is fully implemented.

Planning Scenarios

22

Planning
Scenario *

Local Water
Supplies

Water 
Demands

Climate Change 
Impacts

OCWD 
Baseflows

1) Planned Conditions: 
Essentially representing MET 
assumptions for IRP GAP without 
new investments

• Planned MET local 
supplies

• Planned OC local supplies

• MET demands without 
new active conservation

• OC demands with new
baseline active 
conservation

• Minimal impacts on SWP 
supplies

• Medium levels of Santa 
Ana baseflows

2) Moderately Stressed
Conditions: 
Lower local supplies, higher 
demands, moderate climate change 
impacts

• Lower‐than‐planned MET 
local supplies

• Planned OC local supplies

• 4% higher MET demands
(growth & climate 
change related)

• 4% higher OC demands
(growth & climate 
change related)

• Moderate impacts on 
SWP supplies

• Moderate impacts on 
CRA supplies

• Moderate impacts on 
Santa Ana River

• Medium levels of Santa 
Ana baseflows

3) Significantly Stressed
Conditions: 
Planned local supplies, higher 
demands, significant climate change 
impacts

• Planned MET local 
supplies

• Planned OC local supplies

• 8% higher MET demands
(growth & climate 
change related)

• 8% higher OC demands
(growth & climate 
change related)

• Significant impacts on 
SWP supplies

• Significant impacts on 
CRA supplies

• Significant impacts on 
Santa Ana River

• Low levels of Santa Ana 
baseflows

* All scenarios run without (a) and with California Fix to Delta (b), thus providing six scenarios
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SWP Deliveries to MET (2040)

23
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Existing Delta Fix w/ Significant CC Impacts

Delta Fix Existing w/ Significant CC Impacts

Average Deliveries
Existing  (Sc 1a)        = 0.82 MAF
Existing w/CC (Sc 3a)  = 0.63 MAF
Delta Fix (Sc 1b) = 1.26 MAF
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= average values

CRA Deliveries to MET (2040)

24
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Average Deliveries
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Base w/CC Impacts (Sc 3)    = 0.77 MAF

= average values
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Example Water Balance – MET
Scenario 1 – No Cal Fix to Delta
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Example Water Balance – MET
Scenario 1 – No Cal Fix to Delta
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Example Water Balance – MET
Scenario 1 – with Cal Fix to Delta
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Example Water Balance – OCWD
Scenario 1 – No Cal Fix to Delta
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OC Total Supply Gap in 2040 – Probability
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OC Total Supply Gap Overtime
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Supply Gap – Average Shortage (AFY)
Possible Proxy for Base‐loaded Need*

33

Area Scenario 1 Scenario 2 Scenario 3

Brea / La Habra a – no Fix b – with Fix a – no Fix b – with Fix a – no Fix b – with Fix

2020 110 110 160 160 250 250

2040 820 130 1,800 430 3,100 1,600

OC Basin a – no Fix b – with Fix a – no Fix b – with Fix a – no Fix b – with Fix

2020 3,800 3,800 5,300 5,300 9,300 9,300

2040 19,000 2,800 49,000 11,000 85,000 42,000

South County a – no Fix b – with Fix a – no Fix b – with Fix a – no Fix b – with Fix

2020 2,100 2,100 3,000 3,000 4,800 4,800

2040 12,000 1,900 23,000 5,600 38,000 20,000

OC Total a – no Fix b – with Fix a – no Fix b – with Fix a – no Fix b – with Fix

2020 6,000 6,000 8,500 8,500 14,000 14,000

2040 32,000 4,800 74,000 17,000 126,000 64,000

* Examples of base‐loaded supplies include additional active conservation, desalination, non‐potable reuse, indirect potable reuse, 
agricultural land fallowing, and take or pay water transfers that are implemented by MET and/or OC.

Updated 
OCWD 

Basin Run

Probability vs Plausibility

For any given scenario, we can determine the probability of 
shortages based on 93 hydrologic observations. 

But what can we say about the likelihood of Scenarios 1a‐
3a, or 1b‐3b happening? All scenarios are plausible, but can 
we assign a probability to these scenarios?

At the Nov 5 workgroup meeting, some participants 
suggested the following characterization of the scenarios:

Scenario 1 = Likely

Scenario 2 = Less Likely

Scenario 3 = Remote

34
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Probability vs Plausibility

Global Climate Models in some ways are all equally plausible. If 
forced to make a characterization, our climate consultant Dr. Yates 
suggested the following:

Most climate and water experts believe some climate change by 2040 is virtually a 100% 
probability, but how much is the key question?
Some Climate Models are better at reproducing historical climate and some are more 
outliers than others—which we might be able to use to assess likelihood

Assessing probability of California Fix is more difficult (subjective)

Based on this, a more reasonable likelihood for scenarios 
might be:

Scenario 1 = Less Likely (supplies are too optimistic without climate change)
Scenario 2 = Most Likely
Scenario 3 = Less Likely (supplies may be too pessimistic)

35

Sensitivity of the Modeling

The most sensitive model parameters are:

Whether or not the California Fix is in place, and by when

The extent that climate change impacts our supply 
reliability, which can take many forms:

Loss of the snow pack in the Sierras and Rocky’s affecting imported water

Higher reservoir evapotranspiration

Reduced groundwater recharge statewide and locally

Increased water demands for irrigation and cooling from higher 
temperatures

36
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Supply GAP Findings

Under Scenario 1a (no Fix, no CC), shortages are fairly manageable, with 
average shortages in 2040 being about 6% of demand with an occurrence of  
about 4 in 10 years

Under Scenario 2a (no Fix, moderate CC), shortages require moderate levels of 
new investments, with average shortages in 2040 being about 13% of demands 
with an occurrence of about 5 in 10 years

Under Scenario 3a (no Fix, significant CC), shortages require significant levels of 
new investments, with average shortages in 2040 being about 21% of demands 
with an occurrence of about 6 in 10 years

Scenarios with Cal Fix significantly reduce average shortages by 85% for 
Scenario 1, by 77% for Scenario 2, and by 50% for Scenario 3 in 2040

37

Supply GAP Findings

Decision‐making must take into account the large influence of the 
California Fix. MET and OC are much more reliable with the Fix; 
however, the following questions are posed:

What is the implication for triggering investments as long as the California Fix is an 
uncertainty?

How long should we wait to see where the California Fix is headed?  3, 5 or 10 years?

What types of supply decisions would be beneficial whether or not the California Fix 
proceeds ahead?

MET is potentially undertaking a NEW Indirect Potable Reuse 
project – what are the implications of this project for decision‐
making?

38
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Proposed Future Outreach Workshops

39

Open Agenda Discussion

What questions do you have?

What additional analyses or graphics would you like to see?

What future topics to add for discussion?

40
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Proposed Outreach Workshops

Dec 14, 2015:  Detailed review of results, illustration 
of strategies to reduce supply gap

Jan 4, 2016: System reliability and method for 
economic comparison of strategies

Jan 18, 2016: Discussion of policy issues (MET and 
OC) and scope for Phase 2

41

Click to add title

Questions

42
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