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MEETING OF THE 
BOARD OF DIRECTORS OF THE 

MUNICIPAL WATER DISTRICT OF ORANGE COUNTY 
Jointly with the 

PLANNING & OPERATIONS COMMITTEE 
October 5, 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. 
 
PRESENTATION ITEM 
 
1. PRESENTATION BY GREG WOODSIDE (OCWD) RE OC GROUNDWATER 

MANAGEMENT PLAN (Approximate presentation time:  15 minutes) 
 
DISCUSSION ITEMS 
 
2. UPDATE ON OC 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.) 
 
3. METROPOLITAN’S TURF REMOVAL REBATE PROGRAM UPDATE (oral report) 
 
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 

 
CLOSED SESSION 
 
6. PUBLIC EMPLOYEE PERFORMANCE EVALUATION 

Title: General Manager 
 Government Code Section 54957 
 
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):   Budgeted amount:   Core __ Choice __ 

Action item amount:   Line item:   

Fiscal Impact (explain if unbudgeted):   

 

 

Item No. 2 
 

 
 

INFORMATION ITEM 
October 5, 2015, 2015 

 
 
TO: Planning & Operations Committee 
 (Directors Osborne, Barbre, Hinman) 
 
FROM: Robert Hunter, General Manager 
  
      Staff Contact:  Karl Seckel/Richard Bell 
  
SUBJECT: Status Update on the OC Water Reliability Study – October 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 
 
One purpose of the two-phase Orange County Reliability Study is to provide accurate, peer-
reviewed information on future OC water demands, current water supplies and portfolios of 
potential projects to close the future gaps between OC supply and demand (e.g., supply 
reliability). Another purpose is to provide information on system reliability (i.e., the risk to the 
physical system from catastrophic events such as earthquakes).  
 
In the OC Reliability Study, supply reliability is essentially a measure of the frequency and 
magnitude of shortages in supply. System reliability is a measure of the probable duration of 
supply outages caused by catastrophic events and the ability of the systems to meet water 
demands during those projected outages (e.g., 30-60 day outages of imported water 
supplies or damage to the groundwater well system). 

 
There are many roads (and projects) to improved reliability and different priorities often lead 
to selecting different portfolios of projects for implementation. The results of the OC 
Reliability Study can assist OC decision makers (utilities, elected officials and the public) in 
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making informed decisions as to how much investment is appropriate to insure acceptable 
levels of reliability for Orange County while limiting under or over investment in supply and 
demand projects.  
 
Phase 1 of the study develops the data and models to reach common agreement on: 
 

 projected demands over the next 25 years 
 the GAP between projected demand and existing imported and local supplies under 

different scenarios and assumptions (i.e., with & without the California Water Fix 
(aka, Bay-Delta Tunnels) or different precipitation patterns)  

 the functionality of the customized WEAP model for OC reliability analyses (The 
WEAP model inks the supply and demand scenarios yielding the gap analysis) 

 the system reliability of existing transmission and treatment infrastructure 
 the identification of alternate projects and policies to manage the reliability to 

acceptable levels balancing benefits and costs. 

 
Phase 2 of the study will use the reliability model and future projects developed in Phase 1 
to: 

 Develop Project Portfolios - Quantify the projects identified in Phase 1 and develop 
them  into themed portfolios that will produce specific gains in supply reliability (i.e., 
lower-cost, higher reliability, higher flexibility, hybrids) 

o each portfolio will include a brief description and summary of supply yields 
(both for supply and system benefits), capital and O&M costs, and 
implementation issues.  

 Evaluate Cost & Benefits of Portfolios – Estimate the overall lifecycle costs from 
2015-2040 for the portfolios with specific financial metrics. The metrics include 
comparisons of the project costs versus the status quo (i.e., no action) costs and the 
relative costs for incremental reliability gains (i.e., reduction in the frequency and 
magnitude of water shortages). 

 
Project Schedule 
 
A priority has been placed on Member Agency participation and the active discussion of 
project assumptions, models and products during Phase 1. This priority has led to some 
slippage in the project schedule but was believed essential in order to reach a workable 
consensus on project output. Phase 1 of the study has reached a point that work products 
are being generated on a weekly basis with a projected completion date in December 2015. 
Work group meetings are occurring every two weeks and a series of meetings will be 
utilized to provide study section results; to include: 
 

 Water Demand – P&O Committee (October 5th) 
 Existing Water Supply, Supply & System Gap, Seismic Issues- PAL Committee 

(October 19th) or BOD (October 21st) 
 Project Overview & Phase 2 Discussion - Joint MWDOC/OCWD Meeting (October 

28th or alternate date of October 22nd) 
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 OC & MET Project Alternatives, MET IRP & Phase 2 – P&O Committee (November 
2nd) , Elected Officials Meeting (November 5th) 

 Phase 1 Presentation – P&O Committee (December 14th) 
 Start Phase 2 – (December 17th) 
 Complete Phase 2 – (May 1, 2016) 

 
 
Water Demand Summary 
 
The only guarantee when projecting conditions 25-years into the future is that to some 
degree they will be wrong. The goal is to make the projections as accurate as possible and 
to include mechanisms to assess variability in the results from deviations in the underlying 
assumptions. The current environment has made this process challenging. Questions of 
significant impact to future water demands include: 

1. Will the current 25% reduction in water demands continue, accelerate or regress 
(i.e., bounce back towards previous demands). 

a. If they will bounce back then by how much and how soon? 
2. How accurate are the existing projections of population and economic growth for 

Orange County? How accurate have past projections been? 
3. What will be the future impacts on demand of the existing water use efficiency 

investments and regulations (i.e., landscape and plumbing code requirements) and 
the baseline future investments in WUE? 

 
At this point approximately a dozen meetings have been held between MWDOC staff, our 
Member Agency workgroup and our consultants (CDM-Smith) to discuss, test and agree 
upon the assumptions, model and projections for water demand. While separate analyses 
have been made for three sub-areas of Orange County, the past and projected water 
demand for the entire county is summarized in the following figure: 
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These projections include a substantial level of demand “bounce-back’ over the next ten 
years. The three projection lines are based on three levels of water use efficiency: 
passive conservation, passive plus baseline active conservation at previous budget levels 
and aggressive conservation program levels and funding. 
 
Concurrence on the water demand forecast is a foundational element of the reliability 
analysis. Without an agreement on future demands, it is not possible to make an 
assessment of the adequacy of existing supplies nor the need for projects to increase 
supplies or reduce demands. 
 

 

Recent Investments in Turf Replacement in OC 

A question was raised at the September P&O meeting regarding the level of investment 
to be made over recent history in Turf Replacement and the accompanying water use 
savings.  MWDOC WUE staff estimated that in OC, there has been about 31 million ft2 of 
turf replaced, reserved or anticipated to be replaced.  The savings per ft2 has been 
estimated at 0.00013 AF per ft2, which would translate to about 4,000 AF of “permanent” 
water use savings. While this water demand reduction may erode over time, the working 
assumption is that the savings will last 20 years or more. The investment to achieve this 
savings was about $55 million from the water agencies, not counting the costs to 
homeowners or businesses. Using to 20 year benefit life, the agency cost per acre foot of 
reduced demand calculates to approximately $700.  
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DETAILED REPORT 
 
In a broad sense the two-phase OC Reliability Study is designed to develop a peer-
reviewed consensus on projected water supply, water demands and potential projects or 
actions to balance the two. The final work product is intended to provide the information and 
means for the interested community to make informed comparisons of potential projects 
and project portfolios to achieve reliability/cost outcomes. 
 
Supply and System Reliability 
 
While the public has a working sense of reliability, there are specific definitions and 
implications for reliability in a formal study. 
 
 

Definition and Implications of Supply & System Reliability 

 Supply Reliability System Reliability 

Definition Availability of water supply 
under different hydrologic 
conditions, typically measured 
in terms of frequency, duration 
and magnitude of shortages. 

Ability to deliver 
imported water under 
outages of key facilities, 
caused by seismic 
events, facility failures, 
or other catastrophic 
events. 

Factors 
Impacting 

• BDCP implementation 
(SWP) 

• Oversubscribed 
Colorado River (CRA) 

• Climate change (SWP, 
CRA, local supplies) 

• Success of 
conservation and local 
supply development 

• Population and 
Economic Growth 

• Seismic risks to 
MET’s Diemer 
WTP 

• Seismic risks to 
OC imported 
water pipelines 
and local 
infrastructure 

• Seismic and 
storm risk to 
Delta levees 

• Seismic risks to 
Edmonston 
Pumps 

• Seismic risks to 
Colorado River 
Aqueduct 
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Implications 
to Orange 
County 

Portions of OC are more 
reliable than others because of 
OC Groundwater Basin. There 
is a potential that prolonged 
droughts (especially under 
climate change) can result in 
shortages to both basin and 
non-basin areas. 

South OC is extremely 
vulnerable to local 
seismic risks due to 
single point of delivery 
for treated imported 
water. All of OC 
vulnerable for Delta, 
Edmonston & CRA 
risks. 

 
 
For the Orange County Reliability Study, supply reliability is defined in terms of how 
often demand will exceed supply by 15% or greater. This is a surrogate for conditions 
under which MET is likely to impose allocations. By contrast in their ongoing Integrated 
Resource Plan (IRP) effort, MET is defining reliability in terms of how often their storage 
levels dip below 1 million acre feet. 
 
Specific Supply Reliability Criteria have not been established in the OC Study Group as 
yet.  The general input received is that we want both MET and OC to be fully reliable 
under all hydrological sequences.  No supply is 100% reliable and the basic question 
that will arise will focus on “fully reliable at what cost”. Phase 2 of the study will 
summarize the costs of alternative projects that can be aligned into portfolios to achieve 
different levels of reliability.  In the MET discussions at the recent September 2015 
workshop on their IRP, one of the most difficult targets to meet was the 2020 scenario 
because it is the most near and development of major local projects by that time is very 
difficult if the projects are not already well on their way.  MET is considering the yield 
from projects towards meeting demand only if the project is already under operation or 
is under construction. Projects that are not currently in construction are dealt with as 
potential future projects. In OC we have assumed that some local projects will proceed 
such as the GWRS expansion to 130,000 AF and a number of recycling projects by the 
retail agencies. 
 
In contrast, system reliability is defined in terms of the ability of the system to deliver 
the water supply under catastrophic events (i.e., earthquakes, facility failures, droughts, 
etc.). This is reliability beyond system outage for normal maintenance and operating 
requirements. For example, MET has a current requirement that all agencies be able to 
meet average annual demands for seven days without MET deliveries. The system 
reliability criteria target specific system components with potential catastrophic outages 
of a much greater duration and ranging from weeks to years.  
 
 

System Reliability Criteria 

Reliability Event Duration 

OC Imported Pipeline 
Failures 

7 to 30 Days 
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Diemer WTP Failure Up to 60 Days 

Delta Levee Failure 1 to 2 Years 

Edmonston Pumping 
Plant 

TBD 
(6 Months – 2 Years) 

Colorado River Aqueduct 6 Months 

 
 
OC Reliability Project Phases 
 
Phase 1 of the OC Water Reliability Study was designed to estimate the GAPS between 
projected demand and existing supplies and summarize projects that could fill the supply 
GAPS. These projects could be from MET or projects developed from within OC or by OC 
agencies.  Phase 1 was NOT designed to arrive at conclusions or recommendations on 
specific projects.  The potential projects that could be developed will be discussed and 
project metrics and background will be provided in Phase 1.   
 
Phase 1 has included: 
 
 Development of planning scenarios 
 Forecast of water demands and conservation for Orange County, Brea/La Habra, 

OCWD Basin and South County areas 
 Assessment of MET supply reliability under various planning scenarios, including 

climate change 
 Assessment of existing Orange County water supplies, including OCWD basin 

supplies and impacts of climate change 
 Range of “gap” between projected water demands and existing imported and local 

water supplies for Orange County, Brea/La Habra, OCWD Basin and South County 
areas 

 Summary of new local water supply options for Orange County 
 Summary of policy issues for MET and Orange County to advance water supply 

reliability 
 The System Reliability investigation and seismic assessment 

 
The intent of Phase 2 of the study is to provide information on costs and benefits of 
increasing supply reliability through a combination of Orange County local projects and 
operations and advocacy for MET improvements in imported water supply reliability.  During 
Phase 1, an OC Reliability simulation model was developed using the water planning tool 
WEAP.  WEAP is a computer model developed by Stockholm Environment Institute and 
used by hundreds of water agencies around the globe, including California Department of 
Water Resources and Metropolitan Water District. The model simulates water supply 
reliability of the MET system and Orange County areas using indexed-sequential hydrologic 
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analysis.  Currently, the model includes forecasted water demands and existing water 
supplies. Phase 2 will include: 

 Evaluating how SUPPLY projects can be developed in such a way to benefit OC.  This 
includes examination of how supplies (local or import) would be managed between 
wet, normal and dry periods with examination of how often supplies from different 
projects can be integrated into an operating plan for OC to provide a high degree of 
reliability for the County.  It is expected that considerable work will occur with OCWD 
to examine the basin operating parameters to fully evaluate the options available for 
the groundwater basin and how it might be operated for the benefit of the groundwater 
producer’s.  An overlay might be injected to examine how benefits of operating the 
basin might be approached differently to expand the benefits to other portions of the 
County.  Conceptually, the groundwater producer’s would have to support and provide 
the terms and conditions for changed operations. 

 Having the ability to outline and model various options provides a better ability to 
anticipate and plan for uncertain future events.  It gives us the option of answering the 
question “what combination of projects works best for OC, under the scenarios 
tested?” 

 New MET and Orange County SUPPLY options, will include (but not limited to):  
 Ocean desalination 
 OCWD basin storage 
 Water transfers and banking 
 Increased groundwater yield in San Juan Basin 
 Additional Recycling 
 Water Use Efficiency 
 California Fix to Delta 
 Others. 

 Projects to deal with SYSTEM (emergency) reliability gaps will also be included.  Any 
projects that develop NEW local supplies provides both SYSTEM & SUPPLY reliability 
improvements.  The primary risks under emergency situations are earthquakes and 
electrical outages. 

The data on supply yield and cost of the options will come from existing reports, studies and 
evaluations. No new cost estimation or analysis of yield will be conducted for this task. 
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Develop Portfolios of Options.  Working closely with MWDOC, OCWD and the OC 
Agency Workgroup, approximately 5 portfolios of different combinations of new supply 
options will be defined and tested under the Planning Scenarios. Themes will be used to 
help guide the definition of these portfolios (e.g., lower-cost, higher reliability, higher 
flexibility, and hybrids).  Each portfolio will include a brief description and summary of supply 
yields (both for supply and system benefits), capital and O&M costs, and implementation 
issues.  

Supply reliability will be assessed using the OC WEAP model. The supply reliability 
assessment will be presented in terms of how the portfolios reduce water potential 
shortages both in terms of magnitude and frequency. 

System reliability scenarios will be assessed using a simple spreadsheet tool comparing 
water demands (in GPM) and 30-60 day outages of imported water supplies (also in GPM). 
Assessment of groundwater well system reliability will also be provided. 

Evaluate Cost & Benefits of Portfolios.  A spreadsheet tool will be created to estimate the 
overall lifecycle costs from 2015-2040 for the portfolios using several well-established 
financial metrics: 

 Levelized Unit Cost – which is the present value of all capital and O&M costs for the 
portfolios, divided by the present value of water supply that is beneficially used. 
Beneficially used water supply is that which is tied to reducing a specific frequency 
and magnitude of water shortages. This metric will be vital in evaluating base-loaded 
vs. storage/or call-when-needed water supplies. Base-loaded supplies produce water 
each and every year, regardless of need; whereas storage/call-when-needed water 
supplies produce water only during times of need. 

 Net Present Value Cost – representing the difference between total lifecycle cost of 
the portfolios and the cost of status quo. The status quo will be evaluated in terms of 
projected MET costs plus the cost of water shortages.  The cost of shortages will be 
assessed using MWDOC’s 2004 study of economic costs of water shortages.  In 
addition, the Brattle Group’s cost of unreliability of the California Delta will also be 
used/compared for this effort. 

 
 
Phase 1 Process Descriptions 
 
Several specific process issues are summarized below with respect to conduct of the study: 
 

 Member Agency Involvement - The process was designed to be very interactive with 
our agencies.  Eleven meetings have been held with representatives from the 
Member Agencies to insure their concurrence with project assumptions, methods 
and results. The most time consuming effort at this point was focused on the 
demand projections for Orange County. 

 Modeling of the MET Supplies and Demands – OC supplies are integrally linked to 
MET supplies and demands in that if MET is reliable, OC will be reliable on a supply 
basis.  The modeling undertaken as part of this effort involves mimicking MET’s IRP 
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analysis.  MET does not share their model, they only share the outcome of the 
published model.  Therefore to test alternatives in OC, we first have to model the 
MET system to determine if and when shortages exist, if they can be satisfied out of 
MET’s storage accounts and to determine how MET’s storage varies over time.  
From MET’s perspective, storage levels below 1 million acre feet (MAF) indicates 
that MET will be in a shortage scenario.  When shortages are projected in MET’s 
regional supplies, these shortages must then be translated to OC (and to MET’s 
other member agencies).  This is all being done under the OC Water Reliability 
Study to allow options to how MET is approaching their modeling to be tested and to 
test the frequency and magnitude of shortages in OC. 

 Modeling of the Groundwater Basin Operations and linkage to MET hydrology – A 
key aspect of the OC work to date, was to have our consultant work directly with 
OCWD to include estimates of recharge to the OCWD groundwater basin under 
various assumptions and scenarios.  The model is tied to the hydrology used in the 
MET modeling and in OC we have for the first time, a model to link the OCWD 
groundwater basin operations to imported water reliability.  This provides the 
opportunity for OCWD, the groundwater producers and OC as a whole to “test” 
various operations from the basin including examining the availability of MET water 
for groundwater replenishment purposes and varying of the BPP based on the 
conditions in the basin.  This model should be very valuable in Phase 2 of the study 
to test a variety of input operations and to determine what happens to storage in the 
basin under differing scenarios. 

 Initial GAP Analysis – The initial GAP analysis is being conducted as of 2015 and 
consists of a snapshot today of mostly existing supplies with some level of planned 
supplies that are in the process of being developed and it tests the ability of these 
supplies to meet future demands.  GAPs almost inevitably occur initially because 
you are testing the ability of mostly “existing supplies” to meet future demands.  The 
next step in the process addresses the question of how to go about meeting these 
GAPs over time.  The GAPs can be met by actions and activities undertaken by MET 
or MET’s member agencies (including OC).  The GAPs can be met by base loaded 
supply projects, transfers and exchanges managed via storage accounts or by 
demand reduction via Water Use Efficiency investments or some combination 
thereof.  The path to filling the GAPs is then further tested in Phase 2 of the OC 
Water Reliability Study.   
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Demand Projections in OC 
 
Over the past two months, MWDOC and the Member Agency workgroup on the OC Water 
Reliability Study discussed how best to approach future demand estimates in the County.  
Central to these efforts were the current demand reductions in OC compliant with the 
SWRCB requirements to deal with the drought on a State-wide basis (i.e., the Governor’s 
25% emergency mandate).  Quite a bit of the discussion centered on how much demands 
would “bounce back” once the current drought ends. MWDOC staff worked with MET and 
our consultant, CDM-Smith, on suggestions for approaching this issue.  What we learned 
was: 
 
 

 Bounce-back in demands in Southern California from the droughts in 1976-77, 1987-
92 and 2008-10 were usually at around 100% within a matter of several years.  We 
did not have a full rebound following the 2008-10 drought as there was not a full 
rebound period between droughts. However, in discussions with a number of 
planning professionals, the consensus seems to be that “this current drought is 
different”; meaning that because of the duration and magnitude of impacts that we 
are beyond the levels of previous droughts and there is uncertainty as to the degree 
of bounce-back. 

 We examined examples we could find of demand rebound in Australia.  In contacting 
local staff there, the input we received was that a large number of factors influence 
the rate and timing of the bounce-back. Anecdotally, examples of both low and high 
bounce back in different parts of Australia occurred and are still occurring from the 
more than 10-years of their Millennial Drought.  It was also noted that Australia was 
behind Southern California in respect to investments in WUE and Water Recycling 
and so they would have a different response pattern than what we might see here 
with bounce-back being less than experienced in California. Due to the magnitude of 
the Australian drought, any bounce-back there was expected to occur over a period 
of about 5 years. The price of water in Australia is significantly greater than in 
California both in terms of unit cost and relative to income. This would tend to 
suppress bounce-back in Australia more than in California. 

 

MET’s approach to demand projections in the Integrated Resource Plan (IRP) involves the 
following:   

o The water conservation we are currently seeing comes from either (a) 
structural changes (change in landscape materials, sprinkler heads, 
Smartimers, toilet or shower change outs, etc.) or (b) behavior changes 
(these include being more prudent in outdoor water use, shorter showers, full 
loads of laundry, dishwasher less often, etc.) 

o Because the recent drop in water consumption over the past several months 
has been so dramatic, at around 25%, the majority of savings must be 
attributed to behavioral changes.  There simply has not been enough time to 
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implement enough structural changes to account for the 25% reduction. 
These changes have also resulted in lawns going brown and losing other 
plant materials.  It is unknown what these will be replaced with in the future.  
Also because of the rather drastic reduction, the majority of the actions have 
to do with conservation of outdoor irrigation.  MET believes this is true as the 
current demands they are looking at are consistent with wet winter demand 
levels. 

o When the drought is over, some of these behavioral changes will stay and 
some will revert.  This drought has been severe, much more so than the 
1976-77, 1987-92 and 2008-2010 droughts.  The bounce back in each of 
those three droughts was essentially 100% after a year or two.  Because of 
the severe nature of this drought and the unprecedented coverage in the 
media, MET expects that 90% of the recent reduction has the “potential” to 
bounce back.  There is no exact science as to what the actual bounce back 
will be, but additional conservation measures over time can be used to 
capture some of the current savings and it can be retained over the long run.  
MET is expecting 90% bounce back over approximately 5-years, with future 
offsets depending on active conservation investments made by customers 
and potential savings due to the Model Water Efficient Landscape Ordinance 
(MWELO). 

o MET has indicated a belief that the current use levels have dampened price 
elasticity (i.e., demand has become somewhat desensitized to price 
increases). The theory is that the easier and less expensive conservation 
measures have largely been implemented in response to the drought. Further 
reductions will be more difficult and more expensive as usage levels become 
influenced by necessity. The easier measures associated with outdoor water 
use have been implemented.  

 

Our approach in OC, follows some of the guidance provided by MET, and is based on the 
following: 

 

 The assumptions and model structure for demand projections are the foundation for 
the utility and credibility of the OC Reliability Study. Our approach has been to 
prioritize robust discussion and technical review over schedule. Projections are not 
reality. However, through discussion and addressing the work group concerns we 
have achieved a consensus approval of the demand projection process and have 
simultaneously increased the accuracy and reduced the variability of the projections. 

 CDM-Smith’s original demand estimates were developed based on demographic 
projections and specific customer characteristics (i.e., Unit Demand Drivers for 
single-family, multi-family, Commercial/Industrial/Institutional (CII)) for 2013-14 that 
were provided by each of our agencies. These Unit Demand Drivers already have 
WUE factored in through 2013-14 and were normalized for weather conditions.  The 
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reason for using the Unit Demand Drivers is to be able to apply future demographics 
to derive future demands in the county that are consistent with the level of 
conservation in 2013-14 and then account for future growth and efficiencies that can 
be achieved.  Conservation efficiencies to be factored-in include passive 
conservation (plumbing code changes), active conservation at historical levels 
(consistent with the MWDOC service area, but without the recent dramatic change in 
the turf replacement programs), impacts from the Model Water Efficient Landscape 
Ordinance (MWELO) that was recently adopted by the State, and a more aggressive 
future conservation based on future investments (for the next phase of the study, but 
used here as a place-holder). 

 CDM-Smith used the 2013-14 Unit Drivers and assumed that 85% of the unit drivers 
would rebound in 5 years and get to 90% over 10 years (i.e., water use rates by 
group).  The other factors affecting demand over this period is growth projected by 
the Center for Demographic Research and additional active and passive 
conservation.  All of these factors were accounted for in the demand rebound to 90% 
over time.  The magnitude of the “non-rebound” is around 15,000 AF in OC that we 
are assuming will be institutionalized via this drought and consumers responding to 
behavioral changes that will remain. 

 Our Member Agencies asked many questions regarding the analysis, which were 
appropriately responded to by CDM-Smith or our WUE staff members.  The biggest 
concerns were whether or not the trend toward smaller lots and higher densities had 
been reflected in the demands and whether the use of recycled water to meet 
landscape demands was fully accounted for.  The response was “yes”, assumptions 
regarding these trends, including the basic demographics accounted for these 
changes.  The assumptions will probably not be 100% correct, but there did not 
seem to be any missing assumptions and our agencies seemed to be satisfied that 
all had been accounted for in a plausible manner. 

 The last two elements added were a “historical level of WUE consistent with the 
MWDOC service area”.  Prior to the build-up in turf replacement, MWDOC typically 
brought funding into the County and our agencies contributed towards active 
conservation at an approximate investment of $5M per year.  Our WUE group 
believes this will continue with funding from MET, BUREC, DWR, Prop 1 and the 
Integrated Water Resources Planning Grants.  CDM-Smith worked with our WUE 
group to develop estimates of the investment and projected achieved savings, 
assuming no further Turf Rebate investments.  Then, CDM-Smith and our WUE 
group estimated what could be achieved via future investments, as a project option, 
regarding future investments in landscape efficiencies, including conversion to 
California Friendly Plantings and other improvements. 

 This produces three water conservation estimates as illustrated below.   

1. The blue (bottom) area in the graph is the estimated demand reduction from 
passive conservation which grows to 19,100 AF per year by 2040.  

2. The tan (middle) area represents the amount of demand reduction expected from 
the “MWDOC historical active conservation” in OC with 16,700 AF of demand 
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reduction. This is the estimate under average, past conservation program 
funding.  

3. The green (top) area is a “placeholder” estimate of the landscape savings from a 
future aggressive WUE program with the conversion of about 20% of applicable 
turf areas in OC by 2040. This would reduce demands by about 30,200 AF.  This 
last area will be carried as an “investment option” in the evaluation of potential 
projects in OC and is used herein simply to demonstrate that demands can go 
lower with an appropriate level of investment. 

 

Water Conservation Estimates
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 Past and projected water demand for Orange County is summarized in the following 
graph. This information is developed for the county as a whole and three sub-areas 
(Brea/La Habra, OCWD groundwater basin and South Orange County) in order to 
facilitate project portfolios to address supply gaps. The graph incorporates  

o historical water demand  
o depressed water demand during the economic recession 
o suppressed demand from the mandatory use reductions 
o use rebound of 85% by 2020 and 90% by 2025 
o population growth projections 
o 3 demand projection lines based on the three conservations scenarios. 
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The entire water demand presentation by CDM-Smith is attached for review and input. 
 
Current activities are focused on the quantification of the current supply and the gap 
between supply and demand. 
 
 
Seismic Assessment and SYSTEM Reliability Analysis from Phase 1 
 
The purpose of the Seismic Assessment portion of the Phase 1 study was to better 
understand OC water supply risks from Seismic activity and: 
 

 To prepare a regional-level seismic hazard assessment based on the most recent 
science and understanding of the principal faults in Southern California that can 
impact OC and to identify credible earthquake scenarios that pose significant risk to 
the regional water delivery transmission system and large groundwater production 
wells serving OC.   
 

 To gain knowledge on how water system facilities performed under more recent 
large scale earthquakes and to apply this information to Orange County. 
 

 To utilize a regional-level technical seismic risk methodology based on the seismic 
hazard assessment to analyze the expected range of facility outages to the imported 
water supply and municipal groundwater production wells that serve Orange County.  
 

 To estimate recovery times to return facilities to service. 
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 To help inform regional emergency supply planning, describe mitigation and design 

protective measures that can be employed to strengthen existing wellheads and 
pipelines.  

These assessments will help to update our current state of knowledge on seismic hazards 
and risks to the imported and groundwater supply facilities serving OC.  This study did not 
evaluate groundwater recovery treatment plants or surface water treatment plants as this 
level of analysis was beyond the scope and available funds for this study. It also did not 
evaluate the resilience of local water systems (pipelines, pumping stations, reservoirs, etc.) 
to withstand seismic forces, to meet emergency fire flow requirements, or the recovery time 
needed to get the systems “up and delivering” water following a major damaging 
earthquake. This too, was beyond the scope of this study.  
 
The assessment specifically covered: 

 The MET system supplying OC, including untreated conveyance, treatment plants 
(as analyzed by MET) and treated distribution lines. 

 Regional pipelines in OC 
 Potential impacts to wells in OC or serving OC 
 The State Water Project supplies via Edmonston Pump Station and the East and 

West Branches of the SWP were NOT included in this analysis.  This is work that is 
anticipated to be completed by MET and DWR in the future. 

The information will be used to test the ability of the local systems in OC to continue 
meeting customer demands with outages of various supply facilities to serve as the basis 
for the System (emergency) GAP Analysis. 
 
 
 
Phase 1 Study Schedule 
Questions were raised last month by the P&O Committee regarding the study efforts being 
late with a request for the completion schedule.  The project is behind the original schedule 
as we have emphasized Member Agency consensus over rigid schedule compliance. Staff 
has worked with the Member Agencies to include three meetings between now and 
November 5th to complete the Phase 1 Study.  The Table below outlines the upcoming 
meetings and roll-out schedule for the information.  A fairly complete presentation should be 
available for the November 2nd P&O Committee although the Board of Directors may prefer 
that an update be provided at the October 19th PAL Committee in order to facilitate 
discussion prior to the Joint MWDOC/OCWD meeting currently scheduled for October 28th.  
We may want to move this meeting to October 22 in order to maximize the input from our 
consultant. Upcoming meetings with our agencies on the GAP Analysis will be held on Oct 
1 and October 15 with a meeting to discuss alternative projects to close the gap scheduled 
for November 5th. A high level overview is being planned for the Elected Officials Event on 
the evening of November 5th that would include the P&O discussion of November 2nd and 
the Member Agency discussions. The Phase 1 Study results are likely to be presented at 
WACO on December 11th with the second phase of the project beginning the following 
week. 
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Potential Workshop Dates for OC Water Reliability Study Roll‐Out 

   September  October  November  December  

                 

Manager's Meeting’s 
Workshops to Review 
Materials 

Sep 17  Oct 1  Oct 15  Nov 5  Dec 11  Dec 17 

Topics of Discussion 
Demands 
& Rollout 

Supply 
GAP 

Supply & 
System GAP 

Alternative 
Projects 

Complete 
Overview 
at WACO 

Start Phase 
2 

             

      Tentative       

Potential Special 
Meetings of 
MWDOC/OCWD 

   

Oct 22 (not the 
normal 

meeting day – 
conflicts with 

MET IRP 
outreach) 

Topic would 
be Demands & 
Supply GAP 

intro 

Nov 5 Elected 
Officials 
Meeting 

WACO = 
Dec 11 

 

             

Notes: 

CDM Not Available  Week of Oct 5 

CDM Not Available 
   

Week of Oct 
26     

Cancel Joint 
MWDOC/OCWD 
Meeting 

   
Scheduled for 

Oct 28     

Thanksgiving 
     

Week of Nov 
23   

 MET IRP Outreach  Oct 22 

 
 
 

 

 

Phase 2 Schedule 
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  It is anticipated that the Phase 2 effort will take approximately 4 months to complete 
after the conclusion of Phase 1 or approximately May 1, 2016. The cost was included in 
MWDOC’s FY2015-2016 budget and will be approximately $120,000.  A major 
component of the budget for the effort is working through meetings with our agencies, 
including technical, operational and outreach meetings.  The desire is to get agencies and 
individuals throughout the county in general agreement about future investments in water 
reliability in OC.  This can mean simply relying on MET to meet our future needs; it can 
also involve a significant departure from MET in the event OC is not supportive of the 
evaluation of MET’s overall reliability.  A secondary benefit of Phase 2 is using the 
information as the basis of a major outreach effort for the 2015 OC Summit on Reliability. 

 

 
Attachments: 
 

1. OC Water Reliability Meeting #11 PowerPoint, September 17, 2015 
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1

Municipal Water District of Orange County

OC Water Reliability Study
Workgroup Meeting #11
Updated Demand Forecast

September 17, 2015

1

Agenda

Demand Forecast Inputs

Bounce Back from 2016 Demand Levels

Conservation Assumptions

Demand Forecast Results

Proposed Schedule for Phase 1 OC Reliability Study

2
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Demand Forecast Method

3

Sector
Water Use

(without new
conservation)

=
Sector
Water
Unit Use

For each sector (e.g., 
single-family), historical 
water sales (based on 
utility sample) are 
divided by a historical 
driver (e.g., homes). This 
represents a normal 
weather, normal
economy, non-drought 
unit use.

Demographic
DriverX

Future projections of 
demographics (single-
family homes, 
multifamily homes, and 
total employment) that 
are provide by CDR for 
OC reliability areas: 
Brea/La Habra, Basin, 
South County.

Sector
Water

Conservation
-

Sector
Demand
Forecast

=

Estimates of new
passive and active 
conservation based on 
plumbing codes, model 
water efficient 
landscape ordinance, 
and continuation of 
rebates from MET.

Unit Use Factors by Area*

4

* Based on survey of OC water agencies, representing FY 2013‐2014 data.
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Brea / La Habra Demographics

5
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South County Demographics

6
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OCWD Basin Demographics

7
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FY 2016 demand is 
expected to be ~25% less 
than FY 2014 levels

This represents a 
significant shift in water 
usage

How much of this 
reduction is attributed 
solely to drought‐related 
mandatory restrictions 
that will “bounce back” 
once restrictions are 
lifted?
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Bounce Back from 2016

9

Data Points:

Insights from Australia are difficult to interpret fully as demand data is not 
normalized for weather, economy and implementation of passive/active 
conservation prior and after drought restrictions. Also, prior to the great AU 
drought, these cities had not implemented as much passive and active 
conservation as Southern California (especially indoor efficiency measures)—so 
demand was not as hardened.

Statistical models for Los Angeles and San Diego that normalize for weather, 
economy, and passive/active conservation show that both cities bounced backed 
to 100% of pre‐drought restrictions in 1991 and 2008/9 droughts within 2‐4 years. 
Both cities had significant pre‐drought active conservation programs heading into 
2008/9 drought—so demand was fairly hardened.

MWD is assuming 90% bounce back in 5 years, but is not including future active 
conservation in their forecast at this time.

Bounce Back from 2016
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By 2020, bounce back in 
per unit water use will be 
85% of 2014 levels, 
without future 
conservation

By 2025, bounce back in 
per unit water use will be 
90% of 2014 levels, 
without future 
conservation, and 
continue at 90% of unit 
water use through 2040

Future conservation will 
then be subtracted from 
this demand

Assumptions for OC Reliability Study
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Future Conservation

11

Future passive measures (affects new development):

Model Water Efficient Landscape Ordinance (MWELO)

Plumbing code efficiencies for toilets

Expected plumbing code for high‐efficiency clothes washers

Future active measures (baseline assumptions):

Assumes that historical annual levels seen in Orange County continue into the future, 
assuming incentives from MWD continue (HEC, irrigation fixtures, CII efficiency)

Future turf removal (range of savings based on new conceptual aggressive 
program):

Place holder assumes that by 2040, 20% of existing eligible turf is removed and 
replaced by CA friendly landscaping with efficient irrigation systems.

Model Water Efficient Landscape 
Ordinance (MWELO)

12

Requires combination of irrigation efficiency and 
California friendly plants for new development 
above a certain size and only if permits are pulled

For new residential development, only 25% of total 
irrigable area can be turf

For new CII development, no turf is allowed

Exemptions include: parks, play areas, golf courses, 
certain open spaces

Assumes 75% compliance

Page 26 of 59



9/30/2015

7

MWELO
Data Sources & Calculations

13

Combination parcel database, combining SCAG land 
use, infra‐red imaging, and CDR interpretations

For each parcel, the following is included:
Parcel designation (e.g., SF, MF, CII, parks, open space)

Total parcel size

Hardscape/pool size

Irrigable area size

Turf area

MWD estimation of conservation savings per square foot of 
turf removal and replacement (0.00013 AFY)

MWELO:
Residential Example – New Growth only

14

Existing Typical SF Home
• Lot size = 9,000 SqFt
• House = 3,000 SqFt
• Hardscape/pool = 1,500 SqFt
• Irrigable area  =  4,500 SqFt
• Turf area = 3,000 SqFt
• % of Turf to Irrig. Area = 66%

New MWELO SF Home
• Lot size = 9,000 SqFt
• House = 3,000 SqFt
• Hardscape/pool = 1,500 SqFt
• Irrigable area  =  4,500 SqFt
• Turf area = 3,000 SqFt
• % of Turf to Irrig. Area = 25%
• Conversion to CFL = 1,875 SqFt

MWELO Savings =
1,875 SqFt X 0.116 gal/day =
217 gal/day

* In addition, it is expected that future lot sizes will be smaller.
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MWELO:
Estimates for OC County

15

Parcel
Type

Total Irrig. Area 
SqFT

Turf Area
SqFT

Target Turf
SqFT Units*  SqFT/Unit AFY/Unit

Single‐family 2,114,679,368  897,177,779  368,507,937  527,627  698  0.091

Multifamily 155,315,983  51,697,361  12,868,365  555,255  23  0.003

CII (Non Res) 499,127,269  212,043,667  212,043,667  1,623,307  131  0.017

* Housing units for SF and MF, employment for CII

MWELO Savings by 2040:
SF  =  1,600 AFY
MF  =     210 AFY
CII =  3,500 AFY
Total =  5,310 AFY

Turf in County:
SF  =    897 million ft2

MF  =      52 million ft2

CII =     212 million ft2

Total =  1.161 million ft2

Plumbing Code Efficiency:
Toilets

16
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Plumbing Code Efficiency:
Toilets

17

Formula for estimating savings:
Average Flush Volume 2015 – Average Flush Volume 2040 = Savings Per Flush  X  No. Flushes  X  No. Homes

Example for OCWD Basin Single‐Family:
1.69 gal/flush (2015) – 1.14 gal/flush (2040) = 0.55 gal/flush  X  17 flushes (5/person) = 9.4 gal/day  X  394,000 homes

Toilet Savings by 2040:
SF  =   5,800 AFY
MF  =   4,600 AFY
CII =   2,200 AFY
Total = 12,600 AFY

Plumbing Code Efficiency:
Clothes Washers (New Homes Only)

18

Formula for estimating savings:
1 Clothes Washer/Home  X  Savings/HEC = Gal/Day  X  New Homes

Example for OCWD Basin Single‐Family:
1  X  29.3 gal/day savings (MET number) = 29.3 gal/day  X  12,000 New Homes

HEC Passive Savings by 2040:
Total OC  =   1,000 AFY
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Baseline Active Conservation

19

Assumptions for estimating savings:
Assumes continuation of past participation in HEC, irrigation devices, CII conservation tracked by 
MWDOC, which has been tracking at 1,580 AF for last few years. Assumes some saturation, so 
not entirely additive.

Baseline Active Savings by 2040:
Total OC  =   16,700 AFY

Landscape Conversion
Conceptual Active Program

20

Conceptual Assumption:
Converts 20% of Existing Turf (SF, MF, CII) to CA Friendly Landscaping by 2040

Orange County Total
Existing Turf = 1.16 billion square feet  X  0.2  X  0.27 gal/sq ft savings (MET number) 

Landscape Conversion by 2040:
Total OC  =   30,200 AFY

Turf in County:
SF  =    897 million ft2

MF  =      52 million ft2

CII =     212 million ft2

Total =  1.161 million ft2
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Water Conservation Estimates

21
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Water Demand Forecast

22
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Water Demand Forecast

23

Water Demand Forecast

24
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Water Demand Forecast

25

Water Demand Forecast:
Comparison to MET

26
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Proposed Schedule for Phase 1

MWDOC Agency Manager/Reliability Workgroup 
Meetings:

Oct 1 – Revised Supply Gap Analysis

Oct 15 – Supply and System Gap Comparison

Nov 5 – Summary of Future Options, and Workplan for Phase 2

Ready for overview/briefings (outreach)

Joint MWDOC/OCWD Board Workshop
TBS – Presentation of Supply & System Gap, Summary of Future 
Options, and Workplan for Phase 2

27

Click to add title

Questions

28
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