
   WATER DEMAND     •   WATER CONSERVATION     •     GROUNDWATER     •     SURFACE WATER     •     RECYCLED WATER

Proposal

Prepared for

Sacramento Suburban Water District

2010 Urban Water  
Management Plan
July 2011 



 



10540 White Rock Road, Suite 180 
Rancho Cordova, California 95670 
Tel: 916-444-0123 
Fax: 916-635-8805 
www.brownandcaldwell.com 

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\FINAL to DWR\UWMP Cvr Ltr 070111.docx 

July 6, 2011 

 

 

 
Mr. Warren Jung 
Engineering Services Manager 
Sacramento Suburban Water District 
3701 Marconi Avenue, Suite 100 
Sacramento, California 95821-5346 1017-138919 
 
Subject: 2010 Urban Water Management Plan 
 

Dear Mr. Jung: 

We are pleased to submit to you the 2010 Urban Water Management Plan (UWMP) for 
the Sacramento Suburban Water District (District).  We have updated your 2005 UWMP 
to incorporate updated and more recent data and information as well as new 
requirements in the law and new requirements from the California Department of Water 
Resources.  The new DWR requirements are based on the Final Guidebook to Assist 
Urban Water Suppliers to prepare a 2010 Urban Water Management Plan that was 
released in March, 2011.   

Brown and Caldwell will submit the required hardcopy and electronic files to DWR and 
the California State Library.  Please let me know if you have any comments or questions.  

 
Very truly yours, 
 
Brown and Caldwell, 
a California Corporation 
 
 
 
 
Melanie Holton, P.E.  
Project Manager  
 
 
MH:ds 
 
Enclosure (1): 
1. 2010 Urban Water Management Plan for the Sacramento Suburban Water District 



 



 

 
10540 White Rock Road, Suite 180 

Rancho Cordova, CA 95670 

 

2010 Urban Water Management Plan 
Prepared for  

Sacramento Suburban Water Distr ict  
Ju ly  2011 

 

 

138919 
 



 



 

 ii

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Table of Contents 
List of Figures ..................................................................................................................................................... iv 

List of Tables ...................................................................................................................................................... iv 

List of Abbreviations ......................................................................................................................................... vii 
1.  Introduction ............................................................................................................................................... 1-1 

1.1  Urban Water Management Planning Act ...................................................................................... 1-1 
1.2  Public Participation and Plan Adoption ........................................................................................ 1-1 
1.3  Agency Coordination ...................................................................................................................... 1-2 
1.4  Plan Implementation...................................................................................................................... 1-3 
1.5  Plan Organization ........................................................................................................................... 1-3 

2.  Description of Existing Water System ..................................................................................................... 2-1 
2.1  Description of Service Area ........................................................................................................... 2-1 
2.2  Local Climate .................................................................................................................................. 2-1 
2.3  Water Supply Facilities .................................................................................................................. 2-2 

2.3.1  Groundwater Facilities ..................................................................................................... 2-2 
2.3.2  Surface Water Facilities ................................................................................................... 2-6 

2.4  Distribution System ........................................................................................................................ 2-6 
2.4.1  Pipelines ........................................................................................................................... 2-6 
2.4.2  Storage Facilities .............................................................................................................. 2-6 
2.4.3  Booster Pump Stations .................................................................................................... 2-7 
2.4.4  Interties ............................................................................................................................. 2-7 

2.5  Historical and Projected Population ............................................................................................. 2-7 
3.  Historical and Projected Water Use ......................................................................................................... 3-1 

3.1  Historical Water Use ...................................................................................................................... 3-1 
3.1.1  Annual Water Production ................................................................................................. 3-1 

3.2  GPCD Baseline and Targets .......................................................................................................... 3-2 
3.3  Projected Water Demands ............................................................................................................ 3-5 

3.3.1  Projected Normal-Year Water Demands ......................................................................... 3-5 
3.3.2  Water Demands for Lower Income Households ............................................................ 3-9 

4.  Water Supplies ......................................................................................................................................... 4-1 
4.1  Surface Water................................................................................................................................. 4-1 

4.1.1  Description ....................................................................................................................... 4-1 
4.1.2  Physical Constraints......................................................................................................... 4-2 
4.1.3  Legal Constraints ............................................................................................................. 4-2 

4.2  Groundwater ................................................................................................................................... 4-3 
4.2.1  Description ....................................................................................................................... 4-3 
4.2.2  Physical Constraints......................................................................................................... 4-5 
4.2.3  Legal Constraints ............................................................................................................. 4-5 



2010 Urban Water Management Plan Table of Contents

 

 iii

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

4.3  Desalination ................................................................................................................................... 4-5 
4.4  Transfer and Exchange Opportunities .......................................................................................... 4-5 
4.5  Water Quality .................................................................................................................................. 4-8 
4.6  District Conjunctive Use Strategy ................................................................................................ 4-10 
4.7  Current and Projected Normal Year Water Supplies ................................................................. 4-11 
4.8  Resource Maximization and Import Minimization ..................................................................... 4-13 
4.9  Water Supply Reliability ............................................................................................................... 4-13 
4.10  Water Supply Projects .................................................................................................................. 4-16 

5.  Recycled Water ......................................................................................................................................... 5-1 
5.1  Recycled Water Plan Coordination ................................................................................................ 5-1 
5.2  Wastewater Quantity, Quality, and Current Uses ......................................................................... 5-1 

5.2.1  Wastewater Generation ................................................................................................... 5-1 
5.2.2  Wastewater Collection and Treatment ........................................................................... 5-2 

5.3  Water Recycling Current Uses ....................................................................................................... 5-2 
5.4  Potential and Projected Use of Reclaimed Water ........................................................................ 5-3 

5.4.1  Potential Use of Reclaimed Water .................................................................................. 5-3 
5.4.2  Projected Future Use of Reclaimed Water ..................................................................... 5-4 

5.5  Optimizing the Use of Reclaimed Water ....................................................................................... 5-4 
6.  Water Conservation Best Management Practices .................................................................................. 6-1 

6.1  Current Water Conservation Program ........................................................................................... 6-2 
6.1.1  Foundational BMPs .......................................................................................................... 6-3 
6.1.2  Programmatic BMPs ........................................................................................................ 6-9 

6.2  Water Use Reduction Plan ........................................................................................................... 6-10 
7.  Water Supply versus Demand Comparison ............................................................................................ 7-1 

7.1  Current and Projected Water Supplies vs. Demand .................................................................... 7-1 
7.1.1  Projected Normal Year Water Supplies vs. Demand ..................................................... 7-1 
7.1.2  Projected Single-Dry Year Water Supplies vs. Demand ................................................. 7-1 
7.1.3  Projected Multiple-Dry Year Water Supplies vs. Demand ............................................. 7-2 

7.2  Water Shortage Expectations ........................................................................................................ 7-2 
8.  Water Shortage Contingency Plan ........................................................................................................... 8-1 

8.1  Stages of Action ............................................................................................................................. 8-1 
8.2  Three-Year Minimum Water Supply .............................................................................................. 8-1 
8.3  Catastrophic Supply Interruption Plan .......................................................................................... 8-1 
8.4  Prohibitions, Consumption Reduction Methods, and Penalties ................................................. 8-2 
8.5  Analysis of Revenue Impacts of Reduced Sales During Shortages ............................................ 8-4 
8.6  Reduction Measuring Mechanisms .............................................................................................. 8-5 

References .................................................................................................................................................. REF-1 

Appendix A: Documentation of City/County Notification .................................................................................. A 

Appendix B: Notice of Public Hearing ............................................................................................................... B 

Appendix C: Adoption Resolution ...................................................................................................................... C 

Appendix D: DWR UWMP Checklist ................................................................................................................... D 



2010 Urban Water Management Plan Table of Contents

 

 iv

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Appendix E: SBX7-7 GPCD Target Analysis ........................................................................................................E 

Appendix F: Wholesale Water Supply Agreements ........................................................................................... F 

Appendix G: Groundwater Management Plan (on CD) .................................................................................... G 

Appendix H: Water Shortage Contingency Plan – Regulation 15 ................................................................... H 

Appendix I: AB 1420 Certification ....................................................................................................................... I 

Appendix J: CUWCC BMP Reports ...................................................................................................................... J 

 

List of Figures 
Figure 2-1.  Sacramento Suburban Water District and Neighboring Utilities ............................................. 2-3 

Figure 2-2.  District Service Area.................................................................................................................... 2-4 

Figure 2-3.  Water System Facilities .............................................................................................................. 2-5 

Figure 2-4.  Census Block Groups within the District Service Areas ......................................................... 2-10 

Figure 2-5.  Traffic Analysis Zones within the District Service Areas ......................................................... 2-11 

Figure 2-6.  Sacramento Suburban Water District Historical and Projected Population .......................... 2-12 

Figure 3 1.  Historical and Projected Retail Water Demand ........................................................................ 3-7 

Figure 4-1.  Hydrologic Section of Regional Aquifer System ........................................................................ 4-6 

Figure 4-2.  Groundwater Well Hydrographs ................................................................................................. 4-7 

Figure 4-3.  Conjunctive Use Strategy to Meet the District Needs ............................................................. 4-11 

 

List of Tables 
Table 1-1.  (DWR Table 1) Coordination with Appropriate Agencies............................................................ 1-2 

Table 2-1.  Average Climate Characteristics ................................................................................................. 2-1 

Table 2-2.  Historical Population .................................................................................................................... 2-8 

Table 2-4.  (DWR Table 2) Projected Population ........................................................................................... 2-9 

Table 3-1. (DWR Table 18) Historical Gross Surface Water and Groundwater Production ....................... 3-1 

Table 3-2. (DWR Table 13) Base Period Ranges .......................................................................................... 3-3 

Table 3-3. (DWR Table 14) Base Daily per Capita Water Use - 10- to 15-year range ................................. 3-4 

Table 3-4. (DWR Table 15) Base Daily per Capita Water Use - 5-year range .............................................. 3-4 

Table 3-5.  (DWR Tables 3) Water System Projected Normal Year Water Demands and Number of 
Accounts, Actual 2005 ............................................................................................................................. 3-5 

Table 3-6.  (DWR Tables 4) Water System Projected Normal Year Water Demands and Number of 
Accounts, Actual 2010 ............................................................................................................................. 3-5 



2010 Urban Water Management Plan Table of Contents

 

 v

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Table 3-7.  (DWR Tables 5) Water System Projected Normal Year Water Demands and Number of 
Accounts, Actual 2015 ............................................................................................................................. 3-6 

Table 3-8.  (DWR Tables 6) Water System Projected Normal Year Water Demands and Number of 
Accounts, Actual 2020 ............................................................................................................................. 3-6 

Table 3-9.  (DWR Table 7) Water System Projected Normal Year Water Demands and Number of 
Accounts .................................................................................................................................................... 3-6 

Table 3-10.  (DWR Table 9) Sales to Other Water Agencies, ac-ft/yr .......................................................... 3-7 

Table 3-11.  (DWR Table 10) Additional Water Uses and Losses, ac-ft/yr .................................................. 3-8 

Table 3-12.  (DWR Table 11) Total Water Use, ac-ft/yr ................................................................................ 3-8 

Table 3-13.  (DWR Table 12) Retail Agency Demand Projections Provided to Wholesale Suppliers ........ 3-9 

Table 3-14.  Comparison of Projected District Demands, ac-ft/yr ............................................................... 3-9 

Table 3-15.  (DWR Table 8) Low-Income Projected Water Demands ........................................................ 3-10 

Table 4-1.  PCWA Contract Schedule ............................................................................................................. 4-2 

Table 4-2.  Water Forum Year Types as Defined by the Water Forum Agreement ..................................... 4-3 

Table 4-3.  (DWR Table 20) Transfer and Exchange Opportunities ............................................................. 4-8 

Table 4-4.  (DWR Table 30) Current and Projected Water Supply Impacts Due to Water Quality,  
ac-ft/yr ..................................................................................................................................................... 4-10 

Table 4-5.  Conjunctive Use Strategy, Meet District Needs – Total System, ac-ft/yr ................................ 4-11 

Table 4-6.  (DWR Table 16 and 19) Current and Projected Normal Year Water Supplies, ac-ft/yr ......... 4-12 

Table 4-7.  (DWR Table 12) District demand projections provide to wholesale suppliers, ac-ft/yr ......... 4-12 

Table 4-8.  (DWR Table 17) District Supply to Wholesale Customers – Existing and Planned  
Sources of Water .................................................................................................................................... 4-13 

Table 4-9.  (DWR Table 29) Factors Resulting in Inconsistency of Supply ................................................ 4-14 

Table 4-10.  (DWR Table 27) Basis of Water Year Data ............................................................................. 4-15 

Table 4-11.  (DWR Table 28) Supply Reliability – Historic Conditions – Watershed Runoff, ac-ft/yr ...... 4-15 

Table 4-12.  Correlation of DWR Water Year Type with Water Forum Agreement Year Type ................... 4-15 

Table 4-13.  (DWR Table 31) Water Supply Reliability – Current Water Sources, ac-ft/yr ....................... 4-16 

Table 4-14.  (DWR Table 26) Future Water Supply Projects ...................................................................... 4-16 

Table 5-1.  (DWR Table 21) Wastewater Collected and Treated, ac-ft/yr ................................................... 5-2 

Table 5-2.  (DWR Table 22) Disposal of Wastewater, mgd .......................................................................... 5-2 

Table 5-3.  (DWR Table 23)Potential Recycled Water Uses, ac-ft/yr ........................................................... 5-4 

Table 5-4.  (DWR Table 24) Recycled Water Uses – 2005 Plan Use Compared to 2010 Actual,  
ac-ft/yr ....................................................................................................................................................... 5-5 

Table 5-5.  (DWR Table 25) Methods to Encourage Recycled Water Uses ................................................. 5-5 

Table 6-1.  Water Conservation Best Management Practices ..................................................................... 6-1 

Table 7-1.  (DWR Table 32) Normal Year Water Supply and Demand Comparison, ac-ft/yr ..................... 7-1 

Table 7-2.  (DWR Table 33) Single-Dry Year Water Supply and Demand Comparison, ac-ft/yr................. 7-1 



2010 Urban Water Management Plan Table of Contents

 

 vi

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Table 7-3.  (DWR Table 34) Multiple-Dry Year Events Water Supply and Demand Comparison,  
ac-ft/yr ....................................................................................................................................................... 7-2 

Table 8-1.  (DWR Table 35) Water Shortage Contingency – Rationing Stages to Address Water  
Supply Shortages ...................................................................................................................................... 8-1 

Table 8-2.  Preparation Actions for a Catastrophe ....................................................................................... 8-2 

Table 8-3.  (DWR Table 36) Water Shortage Contingency – Mandatory Prohibitions ................................ 8-3 

Table 8-4.  (DWR Table 37) Water Shortage Contingency – Consumption Reduction Methods ............... 8-4 

Table 8-5.  (DWR Table 38) Water Shortage Contingency – Penalties and Charges ................................. 8-4 

Table 8-6.  Actions and Conditions that Impact Revenues .......................................................................... 8-4 

Table 8-7.  Actions and Conditions that Impact Expenditures ..................................................................... 8-4 

Table 8-8.  Proposed Measures to Overcome Revenue Impacts ................................................................. 8-5 

Table 8-9.  Proposed Measures to Overcome Expenditure Impacts ........................................................... 8-5 

Table 8-10.  Reduction Measuring Mechanisms .......................................................................................... 8-5 

 
  



 



2010 Urban Water Management Plan Table of Contents

 

 vii

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

List of Abbreviations 

AASA Arbors at Antelope Service Area 

ac-ft acre-feet 

ac-ft/yr acre-feet per year 

Act Urban Water Management Act 

ACP Antelope Conveyance Pipeline 

ACWS Arden Cordova Water Service 

AFRPA Air Force Real Property Agency 

ARWEC American River Water Education Center 

AWWA American Water Works Association 

 

B/C benefit/cost 

BMP Best Management Practices 

BPS booster pump station 

 

Cal Am California American Water Company 

CBSM community based social marketing 

CDPH California Department of Public Health 

cfs cubic feet per second 

CHWD Citrus Heights Water District 

City City of Sacramento 

CII commercial, industrial, and institutional 

CIMIS California Irrigation Management 
Information System 

CREEC California Regional Environmental Education 
Community 

CTP Cooperative Transmission Pipeline 

CUWCC California Urban Water Conservation Council 

CVP Central Valley Project 

CWD Carmichael Water District 

 

District Sacramento Suburban Water District 

DOF Department of Finance 

DMM Demand Management Measure 

DWR California Department of Water Resources 

 

ETo evapotranspiration 

 

ft feet/foot 

FOWD Fair Oaks Water District 

ºF degrees Fahrenheit 

 

GPCD gallons per capita per day 

gpd gallons per day 

gpm gallons per minute 

GWTP groundwater treatment plant 

GMP Groundwater Management Plan 

 

HCF hundred cubic feet 

HUD The United States Department of Housing 
and Urban Development 

 

IGSM Integrated Groundwater and Surface Water 
Model 

in inch 

IRWMP Integrated Regional Water Management 
Plan 

 

JPA Joint Powers Authority 

 

MBPSA McClellan Business Park Service Area 

MCLs Maximum Contaminant Levels 

MG million gallons 

mgd million gallons per day 

MIE media in education 

MOU Memorandum of Understanding 

 

NPDES National Pollutant Discharge Elimination 
System 

NSA North Service Area 

 

PCWA Placer County Water Agency 

PG&E Pacific Gas and Electric Company 

Plan Urban Water Management Plan 

PSA public service announcement 

psi pounds per square inch 

PVC polyvinyl chloride 

 

RLECWD Rio Linda Elverta Community Water District 

RWA Regional Water Authority 



2010 Urban Water Management Plan Table of Contents

 

 viii

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

RWEP Regional Water Efficiency Program 

 

SACOG Sacramento Area Council of Government’s 

SAWWA Sacramento Area Water Works Association 

SBx7-7 Senate Bill 7-7 

SGA Sacramento Groundwater Authority 

SJWD San Juan Water District 

SRCSD Sacramento Regional County Sanitation 
District 

SSA South Service Area 

 

TAF thousand acre feet 

TAZ traffic analysis zone 

TCE trichloroethylene 

 

UAW unaccounted-for water 

UIFR unimpaired inflow into Folsom reservoir 

ULFTs ultra low flush toilets 

USBR United States Bureau of Reclamation 

USEPA United Stated Environmental Protection 
Agency 

UWMP Urban Water Management Plan 

 

Project WET 
Water Education for Teachers Project 

 

WFA Water Forum Agreement 

WRCC Western Regional Climate Center 

WROS Water Recycling Opportunities Study 

WTP water treatment plant 

WWTP waste water treatment plant 

°F degrees Fahrenheit 

 

 



 

 1-1

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Section 1 

Introduction 
This Urban Water Management Plan (Plan) is prepared for the Sacramento Suburban Water District 
(District) in cooperation with the District staff.  This Plan addresses the District’s water system and 
includes a description of the water supply sources, magnitudes of historical and projected water use, 
and a comparison of water supply water demands during normal, single-dry, and multiple-dry years.  Also 
described is the District’s conservation program.   The District was organized on February 1, 2002, 
through the consolidation of Northridge Water District and Arcade Water District.  This Plan is the year 
2010 Urban Water Management Plan as required by the Urban Water Management Planning Act (Act) 
(California Water Code Division 6, Part 2.6, Sections 10610 through 10657).   

The remainder of this section provides an overview of the Urban Water Management Planning Act, public 
participation, agency coordination, plan implementation, and plan organization. 

1.1 Urban Water Management Planning Act 
The Act became part of the California Water Code with the passage of Assembly Bill 797 during the 
1983–1984 regular session of the California legislature.  The Act was most recently amended in 
November 2009 with the adoption of Senate Bill 7-7 (SBx7-7).  The most significant revision is the 
requirement for establishing per capita water use targets and an option to delay Plan adoption to July 1, 
2011.  

The Act requires every urban water supplier providing water for municipal purposes to more than 3,000 
customers or supplying more than 3,000 acre-feet of water annually to adopt and submit an urban water 
management plan every five years to the California Department of Water Resources (DWR).  The Act 
describes what must be included in the Plan as well as how urban water suppliers should adopt and 
implement the Plan.   

1.2 Public Participation and Plan Adoption 
The Act requires the encouragement of public participation and a public hearing as part of the Plan 
development and approval process.  As required by the Act, prior to adopting this Plan, the District made 
the Plan available for public inspection and held a public hearing.  The District notified cities and county 
within the service area 60 days before the public hearing.  Appendix A provides documentation that the 
cities and county within which the District provides water supplies were notified at least 60 days prior to 
the Plan public hearing.  This hearing provided an opportunity for the District’s customers including 
social, cultural, and economic community groups to learn about the water supply situation and the plans 
for providing a reliable, safe, high-quality water supply for the future.  The hearing was an opportunity for 
people to ask questions regarding the current situation and the viability of future plans. 

Per the requirements of Government Code Section 6066, a Notice of Public Hearing was published twice 
in the Sacramento Bee to notify all customers and local governments of the public hearing, and copies of 
the draft Plan were made available for public inspection at the District’s administration building, three 
local libraries within the District’s service area, as well as on the District’s website.  By conducting a 
public hearing and making the draft document available for public inspection and multiple locations, the 
District was able to encourage the active involvement of diverse social, cultural, and economic elements 
of the population prior to and during the preparation of the Plan.  A copy of the published Notice of Public 
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Hearing is included in Appendix B.  The public hearing for this Plan was held at the District’s Board of 
Directors regular public meeting on May 16, 2011.  A copy of the adopted resolution is provided in 
Appendix C.  The adopted Plan will be provided to DWR and the appropriate cities and county within 30 
days of adoption. The adopted Plan will also be available for public review during normal business hours 
at the District’s administration building and on the District’s web site at www.sswd.org. 

1.3 Agency Coordination 
The Act requires the District to coordinate the preparation of its plan with other appropriate agencies in 
the area, including other water suppliers that share a common source, water management agencies, 
and relevant public agencies, to the extent practicable.  The District sent a copy of this Plan to the 
agencies as noted in Table 1-1.  Table 1-1 provides a summary of the plan coordination with the 
appropriate agencies.   
 

Table 1-1.  (DWR Table 1) Coordination with Appropriate Agencies 

Coordinating Agencies 
Participated 

in developing 
the plan 

Commented 
on the draft 

Attended 
public 

meetings 

Was 
contacted for 

assistance 

Was sent a 
copy of the 
draft plan 

Was sent a 
notice of 

intention to 
adopt 

Golden State Water Company 
(Arden Cordova Water Service)     X X 

California American Water 
Company     X X 

Carmichael Water District     X X 

City of Citrus Heights     X X 

Citrus Heights Water District     X X 

Del Paso Manor Water District     X X 

City of Folsom     X X 

Fair Oaks Water District     X X 

McClellan Business Park     X X 

Orange Vale Water Company     X X 

Placer County Water Agency     X X 

Rio Linda Elverta Community 
Water District     X X 

City of Roseville     X X 

City of Sacramento     X X 

Sacramento County     X X 
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Table 1-1.  (DWR Table 1) Coordination with Appropriate Agencies 

Coordinating Agencies 
Participated 

in developing 
the plan 

Commented 
on the draft 

Attended 
public 

meetings 

Was 
contacted for 

assistance 

Was sent a 
copy of the 
draft plan 

Was sent a 
notice of 

intention to 
adopt 

San Juan Water District     X X 

Regional Water 
Authority/Sacramento 
Groundwater Authority 

    X X 

Sacramento Area Council of 
Governments    X   

Sacramento Regional County 
Sanitation District    X X X 

United States Bureau of 
Reclamation     X X 

 

The District also is a member of the Regional Water Authority (RWA).  RWA is a joint powers authority that 
serves and represents the interests of 21 water providers in the greater Sacramento, Placer and El 
Dorado County region. The Authority's primary mission is to help its members protect and enhance the 
reliability, availability, affordability and quality of water resources.  Two of RWA’s regional programs in 
which the District participates are a water efficiency program designed to help local purveyors implement 
best management practices on a regional basis and implementation of the American River Basin 
Regional Conjunctive Use Program, utilizing a $22 million grant from DWR.  The District has completed 
all of its projects under this grant. 

RWA developed a Regional Water Master Plan in 2003 that reviewed the concepts on how the region 
could utilize groundwater and surface water conjunctively to meet the objectives set forth in the Water 
Forum process.  In June 2006 RWA developed an Integrated Regional Water Management Plan (IRWMP) 
that identifies specific projects and implementation programs and agreements between different 
affected agencies to identify projects to put conjunctive use in place.  Conjunctive use is the coordinated 
management of the water supplies (surface water, groundwater, recycled water, etc) to maximize the 
yield of the overall water resource.  An intended purpose of this IRWMP is to provide and encourage 
regional opportunities for water resources planning and project development.  A comprehensive update 
is underway and is expected to be completed by December 2012. 

1.4 Plan Implementation 
The District will implement this 2010 Plan by taking steps to meet the SBx7-7 gallons per capita per day 
(GPCD) target.  The District will continue implementation of their water conservation program as well as 
continue to track the groundwater quality and contamination plumes nearby.  The District implemented 
the 2005 Plan in close accordance with the information that was projected in that plan. 

1.5 Plan Organization 
This section provides a summary of the sections in this Plan. 
• Section 2 provides a description of the service area, climate, water supply facilities, distribution 

system, and historical and projected population. 

• Section 3 presents historical and projected water use. 
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• Section 4 describes the water supplies. 

• Section 5 describes recycled water. 
• Section 6 addresses water conservation. 

• Section 7 provides a comparison of future water supply to demand. 

• Section 8 describes the District’s water shortage contingency plan. 
• References provides a list of references. 

• Appendices A through J provide relevant supporting documents.   

DWR has provided a checklist of the items that must be addressed in the Plan based upon the Act.  This 
checklist makes it simple to identify exactly where in the Plan each item is addressed.  The completed 
checklist is provided in Appendix D.  It references the sections in this Plan where specific items can be 
found. 
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Section 2 

Description of Existing Water 
System 
This section describes the District’s system.  It contains a description of the service area, its climate, and 
the water supply facilities, including the groundwater wells, surface water supply facilities, booster 
pumping stations, reservoirs, piping system, and historical and projected population estimates. 

2.1 Description of Service Area 

The District serves a population of approximately 171,000 in Sacramento County.  Within the District are 
four service areas: the North Service Area (NSA), the Arbors at Antelope Service Area (AASA), McClellan 
Business Park Service Area (MBPSA), and the South Service Area (SSA).  The term NSA is also used to 
describe a larger area consisting of the Arbors at Antelope housing area, McClellan Business Park, and 
the previously mentioned NSA.  The SSA includes the Town and Country service area of the former 
Arcade Water District.  Figure 2-1 illustrates the location of the District and the neighboring water 
agencies.  The service areas within the District are shown on Figure 2-2.   

2.2 Local Climate 

The service area experiences cool and humid winters and hot and dry summers.  Based on the historical 
data obtained from the Western Regional Climate Center, the average monthly temperature ranges from 
50 to 73 degrees Fahrenheit, but the extreme low and high daily temperatures have been 18 and 115 
degrees Fahrenheit, respectively.  The combination of hot and dry weather results in higher water 
demands during the summer than in winter months. 

Table 2-1 summarizes the Sacramento Region’s average climate conditions based on the California 
Irrigation Management Information System (CIMIS) database. 

 

Table 2-1.  Average Climate Characteristics 

 Standard average 
ETo, in Average rainfall, in Average temperature, 

oF 

January 1.6 3.6 47 

February 2.2 4.5 51 

March 3.7 2.2 55 

April 5.1 1.7 58 

May 6.8 1.0 66 

June 7.8 0.0 72 

July 8.7 0.0 76 

August 7.8 0.0 75 

September 5.7 0.1 71 
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Table 2-1.  Average Climate Characteristics 

 Standard average 
ETo, in Average rainfall, in Average temperature, 

oF 

October 4.0 1.2 62 

November 2.1 2.1 53 

December 1.6 4.0 47 

Annual 57.1 20.5 -- 

Notes: 
Data recorded from Sacramento Valley, Fair Oaks station 131, CIMIS www.cimis.water.ca.gov (1997 through 2010). 
ETo (evapotranspiration), is the loss of water from the soil both by evaporation and by transpiration from the plants 
growing thereon. 

 

2.3 Water Supply Facilities 
Water supply for the District is currently derived from active groundwater wells and surface water from 
Placer County Water Agency (PCWA) and the United States Bureau of Reclamation (USBR) via Folsom 
Reservoir and San Juan Water District’s (SJWD) Peterson Water Treatment Plant (WTP) and from the 
American River via the City of Sacramento’s (City) Fairbairn WTP.  This section describes the District’s 
wells and surface water facilities.  Figure 2-3 depicts the locations of the water system facilities.  The 
Area D place of use boundary (for the City of Sacramento supply) and the PCWA Water Rights place of 
use are also shown on this figure.  

2.3.1 Groundwater Facilities 

Groundwater has been the primary source of water for both the NSA and SSA.  The District’s 
groundwater supply infrastructure has a total groundwater pumping capacity of 98,390 gallons per 
minute (gpm) from 89 active wells.  All of the wells pump directly into the distribution system.  The larger 
NSA contains 42 active wells with a combined capacity of 49,195 gpm.  There are two new wells 
currently under construction within the NSA.  Within the SSA there are 47 active wells with a combined 
capacity of 49,195 gpm.   

Wells throughout the District are generally between 200 and 1,300 feet deep and draw water primarily 
from the Mehrten formation.  The older, shallower wells typically produce up to 1,000 gpm.  Some of the 
newer wells produce over 2,500 gpm.  
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2.3.2 Surface Water Facilities 

The District imports surface water from three supply sources.  The District’s current surface water 
agreements are with PCWA, City of Sacramento, and the United States Bureau of Reclamation (USBR) 
(Section 215 Central Valley Project (CVP) water).   

Surface water from PCWA and the USBR is diverted from Folsom Lake and treatment is provided by the 
Sydney N. Peterson WTP.  The Peterson WTP is owned and operated by SJWD.  SJWD also supplies 
treated surface water from Folsom Reservoir for a family of water entities (SJWD Retail Service Area, 
Orange Vale Water Company, Citrus Heights Water District, City of Folsom-Ashland Area, and Fair Oaks 
Water District [FOWD]).  

The Peterson WTP has a nominal capacity of 120 million gallons per day (MGD).  Treated water is 
pumped to the Hinkle Reservoir, which has 62 million gallons (MG) of storage capacity.  From the Hinkle 
Reservoir, the potable surface water supply for the District is delivered by gravity flow through the San 
Juan Cooperative Transmission Pipeline (CTP) followed by the Antelope Conveyance Pipeline (ACP) 
(formerly referred to as the Northridge Conveyance Pipeline).  

The 48-inch diameter, gravity flow ACP is constructed from the terminus of the CTP at C-Bar-C Park, 
which is located on Oak Avenue, east of Sunrise Boulevard within the Citrus Heights Water District 
service area.  The District owns the total pipeline capacity of 59.2 MGD in the ACP and that same 
quantity of flow in the larger capacity CTP.   

The District has a surface water supply from the American River through a contract with the City, dating 
to 1964.  Historically, only a portion of this amount has been diverted through the American River Well 
Field located in the SSA.  The American River Well Field is not currently being used because it does not 
meet the requirements of the Surface Water Treatment Rule.  In 2007, the District began receiving 
surface water from the City.  This water is treated at the City’s Fairbairn WTP and delivered to the District 
via the City’s Howe Avenue transmission main to an existing interconnection located near Enterprise 
Drive and Northrop Avenue in the SSA.  

2.4 Distribution System 
This section discusses the District’s distribution system including pipelines, storage, pump stations, and 
interconnections.  

2.4.1 Pipelines 

The distribution system ranges in size from 48-inch mains down to 4-inch laterals.  Pipeline material 
consists predominantly of asbestos cement, polyvinyl chloride, ductile iron, mortar lined and coated 
steel, and cast iron pipe.  The District’s standards include the requirement for gridding cross connecting 
mains at intervals of approximately 1,300 feet with a minimum size of 12-inch.  Exceptions have been 
made where 10-inch mains and larger exist in the grid pattern. 

2.4.2 Storage Facilities 

The larger NSA has six active storage tanks.  A five MG storage tank and booster pumping station, 
located at the Antelope reservoir site, stores both groundwater from nearby wells and treated water from 
the Peterson WTP to meet peak hour demands and fire flows.  The maximum pumping capacity from the 
Antelope reservoir is approximately 10,000 gpm.  Another five MG capacity groundwater storage 
reservoir and 10,000 gpm booster pump station is located near the intersection of Watt Avenue and 
Elkhorn Boulevard in the NSA.  There is a 150,000 gallon elevated storage tank located in the Arbors at 
Antelope area and a 125,000 gallon elevated storage tank located at the District’s Walnut Corporation 
Yard.  There are two active elevated storage tanks in the McClellan Business Park service area.  The SSA 
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has one active storage tank which was recently constructed in 2006.  It is a five MG storage tank and 
10,000 gpm booster pumping station located at Enterprise Drive and Northrop Avenue.   

2.4.3 Booster Pump Stations 

There are two booster pump stations (BPS) with a pumping capacity of 6,000 gpm that are designed to 
boost water from the District’s NSA into the McClellan Business Park service area.  These BPSs were 
constructed in 1988.  Backflow prevention valves are located at both BPSs to prevent flow within the 
McClellan Business Park service area from re-entering the NSA.  As demand increases and the pressure 
decreases, the booster pumps start and maintain the elevation at the set point.  Because the pressure 
gradient for the McClellan Business Park service area does not differ significantly from the NSA, the 
booster pump stations rarely are required to operate, and sufficient flow is usually delivered by gravity. 

2.4.4 Interties 

There are 45 emergency interties with neighboring agencies along the District boundary.  The District 
also has outlets off of the ACP with California American Water Company (Cal Am) and Citrus Heights 
Water District (CHWD). 

2.5 Historical and Projected Population 
Historical population for the District’s service area is presented in Table 2-6.  Year 2000 total population 
is based on the year 2000 census.  Per DWR’s Methodology for Calculating Baseline and Compliance 
Urban Per Capita Water Use (DWR Methodology) (DWR, October 1, 2010), Methodology 2: Service Area 
Population (Part II, Section M), the District falls into Category 2, a water supplier who has an electronic 
GIS map of their distribution area, but whose actual distribution area does not overlap substantially  
(>= 95%) with city boundaries. The detailed calculations to estimate the historical population is provided 
in Appendix E of this Plan. 

The year 2000 census population estimate is based on the total population by census block group.  A 
census block is the smallest geographical unit used by the Census Bureau.  Census blocks are areas 
bounded on all sides by visible features, such as streets, roads, streams, and railroad tracks, and by 
invisible boundaries such as city, town, township, county limits, and property lines.  Census blocks are 
grouped into block groups.  The District’s GIS boundary map of the service area was overlayed on the 
2000 census block group map to identify the census block groups located within the District’s service 
area. Figure 2-4 shows the block groups within the District and the corresponding percentage, by land 
area, of the District within each respective block group.   

The population in years backward and forward from 2000 are developed by anchoring their year 2000 
connections to the year 2000 census population estimate.  In the past many of the District’s residential 
connections for large multi family connections were included in the commercial category of connections.  
For this reason the District’s historical population is estimated using the ratio of total connections to 
total population, rather than residential connections (single family and multi family) to total population, 
as the DWR methodology suggests.  It should be noted that connection and population data prior to the 
formation of the District in 2002 is based on the summation of data from the former Northridge Water 
District and Arcade Water District. 
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Table 2-2.  Historical Population 

Year(b) Population (a) 

1995 160,647 

1996 159,087 

1997 168,274 

1998 167,594 

1999 170,382 

2000 170,405 

2001 176,480 

2002 176,124 

2003 173,769 

2004 167,409 

2005 169,197 

2006 169,718 

2007 169,900 

2008 170,255 

2009 170,475 

2010 170,615 
(a) Source: Year 2000 Census data by census block is correlated to historical District connections.   

Appendix E contains the detailed information used to calculate the historical population. 
(b) It should be noted that connection and population data prior to the formation of the District in 2002 is 

based on the summation of data from the former Northridge Water District and Arcade Water District. 

 

Sacramento Area Council of Governments (SACOG) estimates for projected population, housing, and 
employees extend to the year 2035.  The most recent SACOG modeling projections for 2035 are used in 
this Plan and were approved by the SACOG Board of Directors in February 2008.  SACOG’s projections 
are based on current growth data and region-level near-term projections.  The SACOG demographic 
estimate was formerly referred to as the Blueprint Preferred Smart Growth scenario and is based on 
feedback and discussions with local governments and interested citizens in a series of planning 
workshops conducted by SACOG throughout the region.  The planning theme for this scenario is slightly 
higher housing densities compared to current development, mix of land uses, and directing population 
growth to “inner ring” areas. 

Projected SACOG demographic data presented by traffic analysis zone (TAZ) are used for this study.  The 
District boundaries do not fall along TAZ boundaries in all cases.  As a result, an estimate was made 
regarding how much land area of a given TAZ is within the District service area.  In most cases it is 
assumed that the population, housing, and employees within a TAZ are distributed uniformly within all 
parts of that TAZ.  Figure 2-5 shows the TAZs within the District and the corresponding percentage, by 
land area, of the District within each respective TAZ.   
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The District’s population is expected to reach approximately 190,000 in 2035.  A summary of the 
projected housing and employment within the District based on the SACOG data is presented in Table 2-
3 and projected population is provided in Table 2-4.  The historical and projected populations for the 
District are illustrated on Figure 2-6.  Based on the recently available 2010 census data, the District’s 
population is estimated to be 171,229.  This correlates closely with the 2010 population estimate of 
170,615 that was estimated based on the DWR Methodology which is tied to the year 2000 census.   

 

Table 2-3.  SACOG Housing, and Employment Estimates 

Year 
Dwelling units 

Employees 
Single-family Multi-family 

2013 45,142 21,130 75,825 

2018 45,612 22,788 77,232 

2035 48,530 31,025 91,038 

Source: Sacramento Area Council of Governments, February 2008 Projections. 
 
 

Table 2-4.  (DWR Table 2) Projected Population 

Year Population 

2010 170,615  

2015 174,304  

2020 178,073  

2025 181,923  

2030 185,856  

2035 189,874  

Source: 2010 population estimate is based on correlating the 2000 Census 
population data to 2000 District connections ratio to the District’s 2010 
connections.  2015 through 2035 population projections are based on 
Sacramento Area Council of Governments 2035 population estimate, February 
2008 Projections. 
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Figure 2-6.  Sacramento Suburban Water District Historical and Projected Population 

 



 

 3-1

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Section 3 

Historical and Projected Water Use 
This section describes the urban water system demands and historical water use data, historical surface 
water and groundwater production, GPCD target water use, and the resulting projections for future water 
supply needs for the District.  

3.1 Historical Water Use 
Water production is the volume of water measured at the source, which includes all water delivered to 
residential, commercial, and public authority customers, as well as unaccounted-for water.   

3.1.1 Annual Water Production 

Historical average annual treated groundwater and surface water production for the retail water system 
is shown in Table 3-1. Total retail water production in 2010 was 36,386 acre-feet (ac-ft).  This is the 
gross water use by the District.  Per DWR’s Methodology (DWR, October 1, 2010), gross water use is 
defined as the total volume of water, whether treated or untreated, entering the distribution system of an 
urban retail water supplier excluding the following: 

1. Recycled water that is delivered within the service area of an urban retail water supplier or its urban 
wholesale water supplier. 

2. The net volume of water that the urban retail water supplier places into long-term storage. 

3. The volume of water the urban retail water supplier conveys for use by another urban water suppler. 

4. The volume of water delivered for agricultural use, except as otherwise provided in subdivision (f) of 
Section 10608.24 of the Act. 

 

Table 3-1. (DWR Table 18) Historical Gross Surface Water and Groundwater Production 

Year Surface water(a) Groundwater (b) Surface water/ 
total supply (%) Total supply Water Forum Water 

Year Type (c) 

1985 2,084 38,511 5% 40,595  Wet  

1986 1,730 38,414 4% 40,144  Drier  

1987 2,046 43,075 5% 45,121  Drier  

1988 1,790 43,207 4% 44,997  Wet  

1989 2,137 40,231 5% 42,368  Drier  

1990 1,795 40,892 4% 42,687  Average  

1991 1,386 37,019 4% 38,405  Drier  

1992 3,068 36,697 8% 39,765  Wet  

1993 3,236 36,252 8% 39,488  Drier  

1994 1,855 40,837 4% 42,692  Wet  

1995 2,455 38,806 6% 41,261  Wet  

1996 2,217 40,904 5% 43,121  Average  
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Table 3-1. (DWR Table 18) Historical Gross Surface Water and Groundwater Production 

Year Surface water(a) Groundwater (b) Surface water/ 
total supply (%) Total supply Water Forum Water 

Year Type (c) 

1997 1,425 42,481 3% 43,906  Wet  

1998 12,145 28,040 30% 40,185  Wet  

1999 8,573 37,252 19% 45,825  Wet  

2000 14,988 32,257 32% 47,245  Drier  

2001 15,567 33,806 32% 49,373  Average  

2002 16,938 32,243 34% 49,181  Wet  

2003 15,341 33,981 31% 49,322  Average  

2004 14,948 33,651 31% 48,599  Wet  

2005 14,364 26,829 35% 41,193  Wet  

2006 13,345 26,559 33% 39,904  Drier  

2007 7,498 37,084 17% 44,582 Drier 

2008 14,982 23,516 39% 38,498 Average 

2009 12,084 23,021 34% 35,105 Average 

2010 16,208 20,178 45% 36,386 Wet 

Note: Groundwater and surface water production data in this table are based on volumetric meter data and does not include water produced 
for sales to others. 
(a) Surface water source in 1997 through 1999 was USBR 215 water.  2000 through 2010 surface water source was PCWA.  City of 

Sacramento water supply began being used in 2007. 
(b) Groundwater is pumped from the Sacramento Valley Groundwater Basin, North American Subbasin. 
(c) Water Forum water year type is based on the March through November unimpaired inflow into Folsom reservoir (UIFR).  Note that the District 

entered into the Water Forum Agreement (WFA) in the year 2000.  Water Forum year types prior to the year 2000 are shown for 
informational purposes only and did not have an impact on the amount of surface water that the District could divert.  The Water Forum 
water year types are defined as follows: 

Wet year – UIFR>1,600,000 ac-ft 
Average year – 1,600,000 ac-ft > UIFR > 950,000 ac-ft 
Drier/wedge year – 950,000 ac-ft > UIFR > 400,000 ac-ft 
Driest/conference year – UIFR < 400,000 ac-ft 

3.2 GPCD Baseline and Targets 
Per the law as adopted in SBx7-7, the District must establish per capita water use targets using one of 
four methods 
1. Method 1 - Eighty percent of the urban retail supplier’s baseline per capita daily water use. 

2. Method 2 - The per capita daily water use that is estimated using the sum of several defined 
performance standards. 
a) 55 gallons per day (gpd) for indoor residential water use. 

b) Water efficiency equivalent to the standards of the Model Water Efficient Landscape Ordinance 
for landscape irrigated through dedicated or residential meters or connections. 

c) A 10 percent reduction in commercial, industrial, and institutional (CII) uses from the baseline CII 
water use by 2020. 
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3. Method 3 - Ninety-five percent of the applicable state hydrologic region target, as set forth in the 
states draft 20x2020 Water Conservation Plan. 

4. Method 4 - Calculated water savings based on indoor residential water savings, metering savings, CII 
savings, and landscape and water loss savings, as set forth in DWR’s Final Provisional Method 4 for 
Calculating Urban Water Use Targets, released February 2011. 

The District will select the urban water use target of 193 GPCD by 2020 and urban water use interim 
target of 218 GPCD by 2015 based on Method 1.  The interim 2015 target is calculated as 90 percent of 
the District’s baseline per capita water use. Tables 3-2, 3-3, and 3-4 provide base period ranges and 
base daily per capita water use for 5-, 10-, and 15-year ranges used to estimate the Method 1 target.  
Regardless of which of the four methods is adopted by the District, the target may need to be adjusted 
farther to achieve a minimum reduction in water use.  If the five-year baseline water use is more than 
100 GPCD, it must compare two values: 

1. 95 percent of the five-year baseline daily per capita water use and 
2. The target determined by the target method it adopted from the four methods allowed. 

The 2020 target will be the lower of the two values.   

A detailed analysis of the GPCD target methods is provided in Appendix E.   

 
Table 3-2. (DWR Table 13) Base Period Ranges 

Base Parameter Value Units 

10- to 15-year base period 2008 total water deliveries 38,498 ac-ft/yr 

  2008 total volume of delivered recycled water 0 ac-ft/yr 

  2008 recycled water as a percent of total deliveries 0 percent 

  Number of years in base period (a) 10 years 

  Year beginning base period range 1995 
 

  Year ending base period range (b) 2004 
 

5-year base period Number of years in base period 5 years 

  Year beginning base period range 2003 
 

  Year ending base period range (c) 2007 
 

(a) If the 2008 recycled water percent is less than 10 percent, then the first base period is a continuous 10-year period.  If the amount 
of recycled water delivered in 2008 is 10 percent or greater, the first base period is a continuous 10- to 15-year period. 
(b) The ending year must be between December 31, 2004 and December 31, 2010. 
(c) The ending year must be between December 31, 2007 and December 31, 2010. 
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Table 3-3. (DWR Table 14) Base Daily per Capita Water Use - 10- to 15-year range 

Base period year Distribution 
System 

Population 

Daily system gross 
water use, ac-ft/yr 

Annual daily per 
capita water use, 

GPCD 

Water Forum 
Water Year 

Type (b) Sequence Year Calendar Year 

Year 1 1995 160,647 41,261 229 Wet 

Year 2 1996 159,087 43,121 242  Average  

Year 3 1997 168,274 43,906 233  Wet  

Year 4 1998 167,594 40,185 214  Wet  

Year 5 1999 170,382 45,825 240  Wet  

Year 6 2000 170,405 47,245 248  Drier  

Year 7 2001 176,480 49,373 250  Average  

Year 8 2002 176,124 49,181 249  Wet  

Year 9 2003 173,769 49,322 253  Average  

Year 10 2004 167,409 48,599 259  Wet  

Year 11 
    

 

Year 12 
    

 

Year 13 
    

 

Year 14 
    

 

Year 15 
    

 

Base Daily Per Capita Water Use(a) 242  
(a) Add the values in the column and divide by the number of rows. 
(b) Water Forum water year type is based on the March through November unimpaired inflow into Folsom reservoir (UIFR).  Note that the 

District entered into the Water Forum Agreement (WFA) in the year 2000.  Water Forum year types prior to the year 2000 are shown 
for informational purposes only and did not have an impact on the amount of surface water that the District could divert.  The Water 
Forum water year types are defined as follows: 

Wet year – UIFR>1,600,000 ac-ft 
Average year – 1,600,000 ac-ft > UIFR > 950,000 ac-ft 
Drier/wedge year – 950,000 ac-ft > UIFR > 400,000 ac-ft 
Driest/conference year – UIFR < 400,000 ac-ft 

 
Table 3-4. (DWR Table 15) Base Daily per Capita Water Use - 5-year range 

Base period year Distribution 
System 

Population 

Daily system 
gross water use, 

ac-ft/yr 

Annual daily per 
capita water use, 

GPCD Sequence Year Calendar Year 

Year 1 2003 173,769 49,322 253 

Year 2 2004 167,409 48,599 259 

Year 3 2005 169,197 41,193 217 

Year 4 2006 169,718 39,904 210 

Year 5 2007 169,900 44,582 234 

Base Daily Per Capita Water Use (a) 235 
(a) Add the values in the column and divide by the number of rows. 



2010 Urban Water Management Plan Section 3

 

 3-5

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

3.3 Projected Water Demands 
This section presents the projected water demands for three water year scenarios: normal year, single 
dry year, and multiple dry years.  The demands for all water year scenarios are projected through 2035. 

3.3.1 Projected Normal-Year Water Demands 

Normal-year water demands through the year 2035 are estimated based on the selected GPCD target 
chosen by the District as described in Section 3.3 and the projected population (see Table 2-8).  These 
water demand projections for the District’s retail customers are shown in Table 3-5, 3-6, 3-7, 3-8, and 
Table 3-9 and are illustrated on Figure 3-1.  The projected demand and customer breakdown by 
customer category is based on the year 2010 demand breakdown by customer category as well as the 
projected growth in single family dwelling units, multi family dwelling units, and employees within the 
District’s service area as projected by SACOG.  In summary, from 2005 to 2010, the District’s total water 
demands fluctuated, with an overall decrease of 9 percent, which is a negative average annual growth 
rate of 1.8 percent.  District demands are expected to increase at an approximate average annual 
growth rate of 0.5 percent per year from 2010 to 2035. 

 
Table 3-5.  (DWR Tables 3) Water System Projected Normal Year Water Demands and Number of Accounts, Actual 2005 

Water Use Category 

2005 
Metered Not metered 

Total volume, 
ac-ft/yr # of  

accounts 
Volume,  
ac-ft/yr 

# of  
accounts 

Volume,  
ac-ft/yr 

Single-family 10,651 6,253 26,265 15,996 22,249 

Multi-family 1,697 2,836 2106 3,520 6,356 

Commercial 2,230 4,889 0 0 4,889 

Industrial 1 27 0 0 27 

Institutional 450 2,369 0 0 2,369 

Landscape irrigation 168 1,184 0 0 1,184 

Total  15,197 17,558 28,371 19,516 37,074 

 
Table 3-6.  (DWR Tables 4) Water System Projected Normal Year Water Demands and Number of Accounts, Actual 2010 

Water Use Category 

2010 
Metered Not metered 

Total volume, 
ac-ft/yr # of  

accounts 
Volume,  
ac-ft/yr 

# of  
accounts 

Volume,  
ac-ft/yr 

Single-family  17,582   8,844   19,784   7,133   15,978  

Multi-family  2,302   7,053   1,528   3,277   10,330  

Commercial  2,099   3,281   27   30   3,311  

Industrial  13   10   -     -     10  

Institutional  459   2,062   12   38   2,100  

Landscape irrigation  377   1,019   -     -     1,019  

Total  22,832   22,270   21,351   10,478   32,747  
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Table 3-7.  (DWR Tables 5) Water System Projected Normal Year Water Demands and Number of Accounts, Actual 2015 

Water Use Category 

2015 
Metered Not metered 

Total volume, 
ac-ft/yr # of  

accounts 
Volume,  
ac-ft/yr 

# of  
accounts 

Volume,  
ac-ft/yr 

Single-family  26,096   11,221   11,706   6,830   18,052  

Multi-family  3,957   7,122   843   1,929   9,051  

Commercial  2,335   3,660   -     -     3,660  

Industrial  15   11   -     -     11  

Institutional  499   2,221   -     -     2,221  

Landscape irrigation  400   1,098   -     -     1,098  

Total   33,301   25,334   12,549   8,759   34,093  

 
Table 3-8.  (DWR Tables 6) Water System Projected Normal Year Water Demands and Number of Accounts, Actual 2020 

Water Use Category 

2020 
Metered Not metered 

Total volume, 
ac-ft/yr # of  

accounts 
Volume,  
ac-ft/yr 

# of  
accounts 

Volume,  
ac-ft/yr 

Single-family  34,482   17,238   3,627   2,358   19,596  

Multi-family  4,293   7,727   158   207   7,934  

Commercial  2,406   3,773   -     -     3,773  

Industrial  15   11   -     -     11  

Institutional  530   2,355   -     -     2,355  

Landscape irrigation  424   1,164   -     -     1,164  

Total  42,149   32,269   3,786   2,565   34,833  

 

Table 3-9.  (DWR Table 7) Water System Projected Normal Year Water Demands and Number of Accounts 

Water Use Category 

2025 2030 2035 
Metered Metered Metered 

# of  
accounts 

Volume,  
ac-ft/yr 

# of  
accounts 

Volume,  
ac-ft/yr 

# of  
accounts 

Volume,  
ac-ft/yr 

Single-family  38,809   19,433   39,522   18,990   40,253   18,434  

Multi-family  4,697   8,454   5,139   9,250   5,638   10,149  

Commercial  2,525   3,959   2,650   4,154   2,782   4,362  

Industrial  16   12   17   12   17   13  

Institutional  562   2,497   595   2,648   631   2,808  

Landscape irrigation  449   1,235   477   1,309   505   1,388  

Total  47,058   35,590   48,399   36,363   49,828   37,153  
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approximately 10 percent of total water production.  The percentage will possibly be reduced in the 
future due to District actions to reduce water loss, but is estimated as 10 percent in the future for the 
purposes of this Plan 

The actual and projected water demand for other uses including recycled water and system losses 
(unaccounted-for water) are shown in Table 3-11. 

 
Table 3-11.  (DWR Table 10) Additional Water Uses and Losses, ac-ft/yr 

Water Distributed 2005 2010 2015 2020 2025 2030 2035 

Saline barriers - - - - - - - 

Groundwater recharge - - - - - - - 

Conjunctive use - - - - - - - 

Raw water (agricultural) - - - - - - - 

Recycled water - - - - - - - 

System losses (retail water system) (a) 4,119 3,639 3,776 3,858 3,941 4,026 4,113 

TOTAL 4,119 3,639 3,776 3,858 3,941 4,026 4,113 

(a) Unaccounted-for water assumed to be 10% of total retail treated water production. 
 

Table 3-12 provides a summary of the total water use for the District including retail water deliveries, 
sales to other water agencies, and additional water uses and losses. 

 
Table 3-12.  (DWR Table 11) Total Water Use, ac-ft/yr 

Water Distributed 2005 2010 2015 2020 2025 2030 2035 

Total water deliveries  
(from DWR Tables 3 to 7) 

37,074 32,747 34,093 34,833 35,590 36,363 37,153 

Sales to other water agencies  
(from DWR Table 9) 

422 1,629 1,800 1,800 1,800 1,800 1,800 

Additional water uses and losses 
(from DWR Table 10) 

4,119 3,639 3,776 3,858 3,941 4,026 4,113 

Total Water Use 41,615 38,015 39,669 40,491 41,331 42,190 43,067 
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Table 3-13 provides a summary of the District’s demands projections as provided to their wholesaler 
suppliers. 
 

Table 3-13.  (DWR Table 12) Retail Agency Demand Projections Provided to Wholesale Suppliers 

Wholesaler 

Retail Agency Demand Projections Provided to Wholesale Suppliers (AFY) 

Contracted Volume 2010 2015 2020 2025 2030 2035 

PCWA 12,000 - 29,000 29,000 29,000 29,000 12,000 12,000 12,000 

USBR (a) 12,000 1,000 1,000 1,000 1,000 1,000 1,000 

City of Sacramento 22,404 9,300 9,300 9,300 9,300 9,300 9,300 

Total 46,404-63,404 39,300 39,300 39,300 22,300 22,300 22,300 
(a) The District does not use USBR water when it receives PCWA water.   

Total projected normal year water demands calculated in this Plan are compared in Table 3-14 with 
demands projected in the previous urban water management plans, Water Forum EIR, and the Regional 
Water Master Plan.  The demand projections in this Plan are lower than the demand projections in the 
last plan, the Water Forum EIR, and the Regional Water Master Plan.  Differences between demand 
projections may occur due to differing methodology and assumptions used in the calculation of demand 
projections.  Differences may also occur due to updates in demographic projections based on the year 
2000 census as well as the new SBx7-7 GPCD requirements. 

 

Table 3-14.  Comparison of Projected District Demands, ac-ft/yr 

Year This Plan 2003 Plan (a) 2005 Plan (b) Water System 
Master Plan(c) 

Water Forum 
EIR (d) 

Regional Water 
Master Plan (e) 

2024 -- -- -- -- 51,539 -- 

2025 -- 49,165 51,146 -- -- -- 

2030 -- -- -- -- 50,081 42,695-52,180 

2035 43,067 -- -- 48,021 -- -- 

2050 
(buildout) (e) -- -- -- -- -- -- 

(a)Brown and Caldwell, 2003. 
(b)Brown and Caldwell, 2005. 
(c)Based on demand projections in the District’s 2009 Master Plan (Brown and Caldwell, 2009). 
(d)Sacramento City-County Office of Metropolitan Water Planning. 1999. 
(e)Montgomery Watson, 1999 

3.3.2 Water Demands for Lower Income Households 

The 2008-2013 Sacramento County General Plan Housing Element was used to estimate the projected 
water demands for low income single family and multi-family dwelling units.  As part of the Housing 
Element update, Sacramento County estimates the percent low income households for the various 
community planning areas within the unincorporated areas of Sacramento County.  The percent low 
income is based on households who earned less than 80 percent of Sacramento County’s median 
household income for a family of four ($52,900) based on the United States Department of Housing and 
Urban Development (HUD) 2000 income guidelines.  For the District service areas, the percent low 
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income in the communities of Arden-Arcade (49 percent low income) and North Highlands-Foothills 
Farms (60 percent low income) were used for this Plan.  The average percent low income for the District 
service area based on these two communities is 55 percent. 

The estimate of the projected low income single family and multi-family water demands is provided in 
Table 3-14.  These water demands are estimated by applying the 55 percent of low income units to the 
projected water use within the District.  These low income water demand projections are included in 
Tables 3-5 through 3-9.    

 
Table 3-15.  (DWR Table 8) Low-Income Projected Water Demands 

Low Income Water Demands 2015 2020 2025 2030 2035 

Single-family residential  9,838   10,680   10,591   10,350   10,046  

Multi-family residential  4,933   4,324   4,608   5,041   5,531  

TOTAL  14,771   15,004   15,199   15,391   15,577  
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Section 4 

Water Supplies 
The District uses both surface water and groundwater as its supply sources.  This section describes the 
surface and groundwater sources, quantities, supply constraints, and the water quality of the water 
supply sources.  Recycled water is discussed in Section 5 of this Plan. 

4.1 Surface Water 
This section provides a description of the District’s surface water supplies as well as the physical and 
legal constraints of the supply.  Currently, the District receives surface water from Folsom Lake via San 
Juan Water District in the NSA and from the American River via the City of Sacramento in the SSA. 

4.1.1 Description 

In 1991, the NSA began using surface water in limited quantities.  Surface water use significantly 
expanded in 1998 with the completion of the San Juan CTP.  Surface water use in lieu of groundwater 
pumping has increased significantly over the last few years to meet approximately 60 to 70 percent of 
the NSA demand and approximately 20 percent of the SSA demand (30 percent of the District’s overall 
demand).  The District continues to use surface water to meet a substantial fraction of its overall water 
demand.  Surface water supplies have included surface water from PCWA, the City, and occasional 
section 215 CVP water from the USBR. 

The NSA began receiving surface water from PCWA via PCWA’s Middle Fork Project in 2000.  The former 
Northridge Water District and PCWA entered into a take or pay agreement for delivery of up to 29,000 
ac-ft of PCWA’s water right, per year.  The agreement increases from 7,000 ac-ft per year (ac-ft/yr) 
starting in the year 2000 up to 12,000 to 29,000 ac-ft/yr in 2009.  The 12,000 to 29,000 ac-ft/yr upper 
limit will be maintained through the twenty-fifth year of the agreement. The District’s agreement with 
PCWA is provided in Appendix F.  Starting in 2010, the supply became available only during Water Forum 
wet years, when the March through November unimpaired inflow into Folsom reservoir (UIFR) is greater 
than 1,600,000 ac-ft.  The terms of the agreement can be extended by mutual consent of both parties.  
PCWA can take back the water at anytime for their needs.  The contract schedule is shown in Table 4-1.  
PCWA has projected that their supply to the District would be reduced to 12,000 ac-ft/yr in an average 
year type at buildout of PCWA’s service area, which is anticipated to occur after 2024 (Brown and 
Caldwell, August 2006).  In addition, the District has an annual Warren Act contract with ongoing 
negotiations for a long term contract that allows the use of USBR facilities to “wheel” the PCWA water to 
the District. 

Since 1991, the NSA has received a nominal amount of Section 215 USBR CVP water.  Section 215 
water is surplus or “spillway” water available typically in winter and spring.  This water has been treated 
at the Peterson WTP and delivered for use within the NSA.  The District is eligible to purchase this 
surplus water in average and wet water years.  
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Table 4-1.  PCWA Contract Schedule 
Year Surface water schedule (ac-ft) 

June 1 through December 31, 2000 (a) 7,000 

2001 11,000 

2002 12,000 

2003 14,000 

2004 16,000 

2005 18,000 

2006 20,000 

2007 22,000 

2008 16,000 – 29,000 

2009 12,000 – 29,000 (b) 

2010 12,000 – 29,000 (b) 

2011 12,000 – 29,000 (b) 

2012 12,000 – 29,000 (b) 

2013 12,000 – 29,000 (b) 

2014 and each year thereafter 12,000 – 29,000 (b) 

Note: Effective 2008, the District may request that PCWA make a supply up to the larger surface water 
schedule value.   
(a)  Delivery of PCWA water began June 1, 2000 and was pro-rated to 7,000 ac-ft for the year 2000. 
(b) Delivery of PCWA water over 12,000 ac-ft per year requires approval from PCWA. 
 

The District has been receiving treated surface water from the City for use within the SSA since 2007.  
This American River supply is treated at the City’s Fairbairn WTP and delivered to the District via the 
City’s Howe Avenue transmission main to an existing interconnection located near Enterprise Drive and 
Northrop Avenue in the SSA.  In January 2004, the District entered into an agreement with the City for up 
to 20 mgd of surface water supply plus up to 10 mgd of additional water.  The District’s agreement with 
the City is provided in Appendix F.  A continuous supply of 20 mgd is equivalent to 22,404 ac-ft/yr.  

The District has provided a copy of this plan, including the 25-year demand projections, to the all three of 
its wholesale suppliers (PCWA, City of Sacramento, and USBR). 

4.1.2 Physical Constraints 

For surface water supply to the NSA, the Peterson WTP has limited spare capacity for uses outside of 
SJWD during high demand.  The capacities of the Folsom Dam diversion, CTP, Fairbairn WTP, and the 
backbone transmission main system in the SSA are sufficient to divert, treat, and convey the current 
surface water entitlements.  

4.1.3 Legal Constraints 

Legal constraints on the current surface water entitlements include the Water Forum Agreement (WFA) 
and the Hodge Decision.  The WFA was developed in an attempt to preserve the fishery, wildlife, 
recreational, and aesthetic values of the lower American River and in an effort to provide a safe and 
reliable water supply for the region.  The District is a member of the Water Forum and a signatory of the 
WFA.  The District surface water allocation from PCWA and the City will be reduced to zero in dry years, 
as defined in the WFA and the District’s agreements with these agencies. 
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The WFA diversion restrictions for the PCWA surface water are dependant upon the March through 
November projected flow into the Folsom Reservoir.  The District will be able to divert up to 29,000 ac-
ft/yr of PCWA American River water when the UIFR is greater than 1,600,000 ac-ft through the year 
2025.  The contract expires in 2025 and it is assumed for this Plan that the contract will be extended at 
12,000 ac-ft following 2025.  The District supply from the City is constrained by their Water Forum 
Agreement as well as Hodge Flows in the American River.  When American River flows are above Hodge 
Flows and when the projected March through November UIFR is greater than 950,000 ac-ft the District 
will be able to divert 22,404 ac-ft/yr of City entitlement American River Water in years when Table 4-2 
summarizes the WFA year type and the corresponding March through November UIFR. 

 
Table 4-2.  Water Forum Year Types as Defined by the Water Forum Agreement 

WFA year type 
Unimpaired inflow into Folsom 

Reservoir, March through 
November, ac-ft 

PCWA contract supply,  
ac-ft/yr 

USBR contract supply,  
ac-ft/yr 

Wet Greater than 1,600,000 12,000 – 29,000 12,000 

Average Less than 1,600,000 and 
greater than 950,000  0 0 

Drier/wedge Less than 950,000 and  
greater than 400,000  0 0 

Driest/conference (a) Less than 400,000 0 0 
(a) In driest year types, diverters and others confer on how best to meet demands and protect the American River. 

 

The District’s ability to obtain treated surface water from the City of Sacramento is tied to Hodge flow 
restrictions in the American River which are dependant upon the time of year.  Hodge flow restrictions in 
the American River are as follows: 

October 15th through February – 2,000 cubic feet per second (cfs) minimum 

March through June – 3,000 cfs minimum 

July through October 15th – 1,750 cfs minimum. 

The Hodge decision and possible impacts of ongoing efforts such as the Water Forum Flow Management 
Standard and the Operational Criteria and Plan (OCAP) create uncertainty as to the extent of availability 
and can legally constrain the surface water used by the District if minimum Hodge flows or other criteria 
in the Lower American River are not met.  Nothing in the WFA is intended to restrict the District’s ability 
to take delivery of Section 215 water from Folsom Reservoir from the USBR whenever it is possible. 

4.2 Groundwater 
This section provides a description of the District’s groundwater supply as well as the physical and legal 
constraints of this supply.   

4.2.1 Description 

Groundwater has historically been the primary source of water for both the NSA and SSA.  The 
groundwater use in the NSA has significantly declined since 1998 and has been reduced in the SSA 
since 2007 due to the availability of surface water as an alternative supply. 

The groundwater basin underlying the District is located in the North American Sub-basin which is part of 
the larger Sacramento Valley Groundwater Basin.  According to California’s Groundwater Resources 
Bulletin 118 (DWR, 2006), the North American subbasin number is 5-21.64.  The North American 
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subbasin comprises approximately 350,000 acres.  The Sacramento Valley Groundwater Basin is not 
adjudicated.  The basin is not identified by DWR Bulletin 118 as being in overdraft. 

The water-bearing deposits underlying the District include the Miocene/Pliocene volcanic Mehrten 
Formation.  Overlying units known collectively as “older-alluvium” include the Pliocene and Pleistocene, 
Modesto, Riverbank, and Turlock Lake formations, which were previously referred to as the Fair Oaks, 
Laguna, and local gravels formations (DWR, 1974).  The Mehrten Formation is the most productive fresh 
water-bearing unit in the eastern Sacramento Valley, though some of the permeable layers of the 
overlying older alluvium produce moderate amounts of water.  Groundwater is generally recharged along 
the east side of the subbasin and through the younger alluvium of streams and rivers, and flows 
west/southwest through the subbasin.   

The Sacramento Groundwater Authority (SGA), formerly the Sacramento North Area Groundwater 
Management Authority, was formed in 1999 to manage the groundwater basin north of the American 
River.  SGA’s goal is to protect the health of the groundwater basin within Sacramento County north of 
the American River.  The JPA has delegated the powers necessary to protect and regulate the local 
groundwater basin to the overlying water purveyors.  One objective of SGA is to maintain the long-term 
sustainable yield of the groundwater basin north of the American River through conjunctive use 
practices.   

SGA adopted its groundwater management plan (GMP) in December 2003 and adopted a revised GMP 
in December 2008.  The District is a participating agency in SGA.  The authority to prepare a GMP is 
granted to SGA through the Joint Powers Agreement executed between the County of Sacramento and 
the cities of Citrus Heights, Folsom, and the City of Sacramento. The GMP was prepared in compliance 
with Water Code Section 10753.7 resulting from the passage of SB 1938 in 2002.  A copy of GMP is 
provided in Appendix G. 

The GMP establishes a goal, management objectives, and the primary components needed to manage 
the basin including a plan to eliminate overdraft. These components include: 

• Stakeholder Involvement  

• Monitoring Program  
• Groundwater Resource Protection  

• Groundwater Replenishment  

• Planning Integration 

The “sustainable yield” of the portion of the North American groundwater subbasin within the 
Sacramento County was defined as part of the Water Forum process and the formation of the SGA.  The 
estimated “average annual sustainable yield” defined by the Water Forum is 131,000 ac-ft/yr 
(EDAW/SWRI, 1999).  This “sustainable yield” is in the WFA and is an approximate value based on 
quantitative assessments of the basin’s groundwater resources using the Sacramento County Integrated 
Groundwater and Surface Water Model (IGSM), which allowed for additional groundwater drawdown to 
levels of as much as 100 feet below mean sea level (Water Forum, 1997). This yield value is 
approximately equal to the magnitude of regional groundwater pumping in the basin in 1990 
(EDAW/SWRI, 1999).  The District's portion of this yield has been defined by the SGA as a sustainable 
pumping estimate of 35,035 ac-ft/yr.   

There are several methods available to allocate the yield, including using the SGA area percentage, 
historical baseline, and the stabilized groundwater level.  For this Plan, it is assumed that the District's 
available groundwater supply is defined based on the stabilized groundwater approach.  Based on 
hydrographs of individual groundwater level records of District wells, an estimate is made regarding the 
appropriate level of pumping within the District to maintain stabilized groundwater levels.  This approach 
is defined in detail in the District’s Water System Master Plan (Brown and Caldwell, 2009), which 
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recommends a District pumping target of 35,000 ac-ft/yr (15,000 ac-ft/yr from the NSA and 20,000 ac-
ft/yr from the SSA). 

Groundwater elevation levels (levels) have been generally declining in the District’s portion of 
Sacramento County through 1998 and the last 40 years, with many areas declining at a rate of 1.5 to 
2.0 feet per year (Montgomery Watson, 1999).  A groundwater depression that was evident in 1968 
significantly expanded and deepened by 1996, as seen on the hydrologic cross section depicting the 
change in water levels on Figure 4-1.  Groundwater levels under the NSA dropped approximately 40 feet 
from 1968 to 1996.   

Since the 1960’s, the District has had an in lieu pumping recharge program in place although the 
amount of in-lieu recharge was very minor until the 1990’s.  This program involves the importation of 
surface water to offset groundwater usage, resulting in the local recovery of groundwater levels in the 
NSA as shown on Figure 4-1.  According to a November, 2005 report prepared by Luhdorff and 
Scalmanini for the NSA, the District has observed an increase in groundwater elevations of up to 20 feet 
as a result of its importation of treated surface water.    

Groundwater elevation levels plotted for selected District wells for the spring and fall months for the 
years 1992 through 2008 are shown on Figure 4-2.  These hydrographs indicates a fairly stable water 
table for those sixteen years, due in part to the use of surface water and decreased use of groundwater 
in the NSA.   

A review of groundwater pumping and groundwater levels through 1998 shows that groundwater 
supplies are sufficient when supplemented with a surface water supply to meet total demands.  This is 
demonstrated by stabilizing groundwater levels due to the reduction in groundwater pumping.   

4.2.2 Physical Constraints 

The physical constraint on the current groundwater supply is the pumping capacity of existing wells.  The 
pumping capacity of the District wells is sufficient to supply the District’s total demand. 

4.2.3 Legal Constraints 

The SGA has established a groundwater accounting framework that defines a sustainable pumping 
estimate of 35,035 ac-ft/yr for the District. 

4.3 Desalination 
The District has no sources of ocean water, brackish water, or groundwater that provide opportunities for 
development of desalinated water as a long term supply. There are no opportunities for the development 
of desalinated water within the District’s service area as a future supply source. 

4.4 Transfer and Exchange Opportunities 
In 2001 the District participated in a pilot groundwater banking and exchange program in conjunction 
with the RWA.  This pilot program transferred water to the DWR environmental water account on a short-
term basis.  It is anticipated that similar transfer opportunities will occur in the future.  The District 
intends to work with the RWA to identify both short-term and long-term exchange and transfer 
opportunities with other RWA members.   
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Most recently, the District has participated in groundwater substitution transfers in both 2009 and 
2010.  In 2009, the District transferred approximately 8,000 AF to the DWR Drought Water Bank, and in 
2010 the District transferred about 2,800 AF to the State Water Contractors Association.  These 
transfers occurred with the cooperation of the District’s contract partners: the City of Sacramento and 
PCWA.  These transfers were both short term one year agreements.   

Currently, the District is participating in the EIR process for both long and short term transfers in 
cooperation with the USBR and the Delta-Mendota group (representing the State Water Contractors).  
This EIR will cover the environmental work for up to 10 years of yet to be determined transfer 
opportunities.  

The District has 51 interconnections through which exchanges or transfers of water can occur with 
neighboring water agencies.  The regional water master plan developed by the American River Basin 
Cooperating Agencies identifies several potential projects for transferring water.  The District will 
consider the construction of larger interconnections, pipelines, and pumping stations. 

A summary of the District’s water supply transfer and exchange opportunities is provided in Table 4-3.  
The Water Code definition of short and long-term is that short-term is for a period of one year or less and 
long-term is for a period of more than one year. 

 
Table 4-3.  (DWR Table 20) Transfer and Exchange Opportunities 

Transfer Agency Transfer or Exchange Short Term or Long Term Proposed Volume 

Rio Linda Elverta Community 
Water District Transfer Short term Less than 1,000 ac-ft/yr 

California American Water 
Company Transfer Long term 1,700 ac-ft/yr 

Drought Water Bank Transfer Short term Up to 8,000 ac-ft/yr 

Central Valley Project Transfer Short term 2,000 to 5,000 ac-ft/yr 

State Water Contractors Transfer Short term 2,000 to 5,000 ac-ft/yr 

 

4.5 Water Quality 
This section describes the water quality of the existing water supply sources within the District and the 
manner in which water quality affects water management strategies.  In addition, this section describes 
the manner in which water quality affects the water supply. 

Regulations governing drinking water quality that the District must comply with are established at the 
federal and state levels, with each setting Maximum Contaminant Levels (MCLs) that must not be 
exceeded.  Regulations at the federal level are promulgated by the United States Environmental 
Protection Agency (USEPA) which is responsible for setting standards and assuring compliance.  
Regulations at the state level are maintained by the California Department of Public Health (CDPH) which 
carries out similar responsibilities.  

The American River is an excellent quality source of drinking water.  Peaks in turbidity levels, number of 
microorganisms, and organic carbon concentrations occur during wet weather and storm events.  
Watershed runoff and discharges contribute to these wet weather peaks.  Aerojet groundwater 
remediation discharges to the American River are regulated under a National Pollutant Discharge 
Elimination System (NPDES) permit.  These discharges have occasionally violated the permit conditions.  
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The American River raw water can be treated to meet all drinking water standards using conventional 
and direct filtration processes, as well as membranes. 

All groundwater supplies in the District meet or exceed all current drinking water standards, including 
secondary standards regulated for aesthetic qualities.  An exception is iron and manganese, which have 
secondary drinking water standards.   Iron and manganese are two metals that occur naturally within the 
geological formations from which the groundwater is extracted, and are known to be at elevated levels in 
some District wells, as well as in the wells of surrounding water systems.  Two wells (75 and 32) have 
wellhead treatment for iron and manganese.  Another well (54) has been taken off-line due to elevated 
iron and manganese levels. 

Historically, the water quality of the District’s groundwater and surface water supplies has been generally 
excellent, although there are some issues of potential concern.  These issues are: 

• Iron and Manganese – Two wells currently have wellhead treatment facilities in place for removal of 
iron and manganese.  Iron and manganese are present in the groundwater aquifer in scattered and 
isolated areas. 

• Methane – The District has taken steps to mitigate the presence of methane found in some of the 
deeper system wells (>800 ft) (and some wells shallower than 800 ft as well) through methods such 
as air strippers or by capping off the lower production zones. 

• Radon – Though there is no current MCL for Radon, groundwater well samples from both the NSA 
and SSA exceeded the proposed MCL.  Current discussions with the CDPH Indoor Radon Program 
indicate that a decision on the implementation/adoption of this rule has been postponed indefinitely. 

• Groundwater Contamination Plumes –There are several groundwater contamination plumes within 
and close to the District’s service area.  These plumes contain perchlorate, N-Nitrosodimethylamine 
(NDMA), and various organic compounds. 

• Disinfection Byproducts (DBPs) – While DBPs in the imported surface water meets the drinking water 
standards, the District should continue to monitor its surface water supplies for this constituent given 
the potential older age of the water during lower demand periods and the need to balance having 
adequate chlorine residual and low DBPs. 

There are known groundwater contamination plumes located in the groundwater basin and close to the 
District’s service area: McClellan Business Park, McDonnell Douglas Inactive Rancho Cordova Test Site 
(IRCTS), Aerojet, and Mather Field.  McClellan Business Park is the only contamination plume known to 
be located within the District’s boundaries.  This plume has not impacted any wells outside the McClellan 
Business Park service area. A portion of the Aerojet contamination plume has moved under the 
American River in the water district east of the District (Carmichael Water District).  The plume is 
traveling in the general direction of the District, and it may reach the District boundaries in less than 5 
years.  In addition there is plume of unknown extent at Roseville Union Pacific Railyard.  The Roseville 
Union Pacific Railyard is not actually considered a major plume as yet by the state regulatory agencies.   
There is also a recently identified contaminant plume (Kennedy Jenks, 2007) located within the 
Carmichael Water District, to the east of the District.  This is located within the Aerojet Western 
Groundwater Operable Unit 3 EPA Superfund Site.  The District has five wells that are closest to these 
plumes that could be impacted within a few years.   

The potential groundwater capture radius of groundwater in the vicinity of four representative water 
supply wells operated by the District was assessed in the District’s 2009 Water System Master Plan 
(Brown and Caldwell, 2009).  The WINFLOWTM analytical element groundwater flow model was used to 
simulate two-dimensional, steady state groundwater flow for the assessment as well as particle 
tracking/flow path groundwater capture analysis.  The radial extent of groundwater capture for a 10-year 
timeframe under steady state well pumping conditions was calculated.  Based on this analysis the four 
representative wells could be impacted by groundwater contamination plumes within the next 25 years.  
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Unless the District provides the necessary treatment to maintain the groundwater supply, a portion of 
the District’s groundwater supply could be lost due to water quality issues in the future.  The SGA is also 
conducting an analysis of impacts of groundwater contamination plumes on the local groundwater 
supply.  The District should routinely investigate and update this estimated projected water supply loss 
based on the most current data and information available. 

Water quality affects the District’s water management strategies through the District’s efforts to be in 
compliance with Federal and State regulations.  Water management strategies due to water quality 
effects are necessary to address potential supply impacts due to water quality.  The District is 
proceeding with a variety of strategies including meeting drinking water standards, tracking 
contamination plumes, providing treatment where necessary, and identifying alternative well sites. 

The District’s water supply from the City is a fluoridated supply.  Because the City surface water entering 
the District water system is fluoridated, the District began fluoridating their large production wells in the 
SSA in 2007.  The NSA wells are not fluoridated. 

A summary of the current and projected water supply changes due to water quality is provided in 
Table 4-4. 

 
Table 4-4.  (DWR Table 30) Current and Projected Water Supply Impacts Due to Water Quality, ac-ft/yr 

Water Supply Sources Description of 
Condition 2010 2015 2020 2025 2030 2035 

Surface Water        

Purchase – USBR (215) Good 0 0 0 0 0 0 

Transfer – PCWA Good 0 0 0 0 0 0 

Entitlement - City of Sacramento Good 0 0 0 0 0 0 

Supplier produced groundwater 
(cumulative impacts) Good 0 1,100(a,b) 1,100 3,100 (c) 3,100 6,100 (d) 

Recycled water -- 0 0 0 0 0 0 

Desalination water -- 0 0 0 0 0 0 

Total -- 0 1,100 1,100 3,100 3,100 6,100 

(a)Well N17 capacity=1,100 gpm (assume well operates 30% of the normal year) (500 ac-ft/yr, 1% of total normal year supply) 
(b)Well N27 capacity=1,225 gpm (assume well operates 30% of the normal year) (600 ac-ft yr, 1% of total normal year supply) 
(c)Well 56A capacity=2,400 gpm (main runner well, assume well operates 50% of the normal year) (2,000 ac-ft/yr, 3% of total normal year 
supply) 
(d)Well 73 capacity=3,500 gpm (main runner well, assume well operates 50% of the normal year) (3,000 ac-ft/yr, 5% of total normal year 
supply) 

4.6 District Conjunctive Use Strategy 
As part of the District’s 2009 Water System Master Plan, the District developed a conjunctive use 
strategy that consists of integrating the buildout water needs, groundwater pumping target, available 
surface water supplies, groundwater supply capacity, and frequency of occurrence of WFA climate year 
types to arrive at the optimum mix of water supplies.  An objective of the conjunctive use strategy is for 
the District to not exceed the groundwater pumping target on average and utilize surface water as part of 
the supply in wet years when supplies are plentiful and less costly.  
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Table 4-5 and Figure 4-3 shows the groundwater and surface water use for each of the WFA year types 
for the overall District based on meeting the long-term groundwater pumping target of 35,000 ac-ft/yr. 

 
Table 4-5.  Conjunctive Use Strategy, Meet District Needs – Total System, ac-ft/yr 

 Wet Average Drier Driest Average use 

2035 Demand 41,133 41,133 41,133 41,133 41,133 

Surface water available           

     PCWA 29,000 0 0 0 0 

     City of Sacramento 9,399 3,500 1,400 0 0 

Total surface water available 38,399 3,500 1,400 0 0 

Groundwater use 31,241 41,133 41,133 41,133 35,000 

Surface water use 9,892 0 0 0 6,133 

Note: Water year types in this table refer to water year types as defined in the Water Forum Agreement. 
 

 
UIFR = unimpaired inflow into Folsom Reservoir 

Figure 4-3.  Conjunctive Use Strategy to Meet the District Needs 

 

4.7 Current and Projected Normal Year Water Supplies 
Based upon the PCWA contract schedule in Table 4-1, USBR 215 water, the City agreement, and 
groundwater supply, current and projected water supplies during a normal water year are presented in 
Table 4-6.  In normal years, 1,000 annual acre-feet of USBR 215 water is assumed to be available.  It 
should be noted that if USBR 215 water is available, PCWA water may also be available.  The District 
would take advantage of the lower cost PCWA water prior to using USBR 215 Water.  The groundwater 
supply is based on the assumptions described in Section 4.2 and Section 4.5.  Desalination and water 
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supply loss due to water quality are based on assumptions described in Sections 4.3 and 4.4, 
respectively.  The recycled water supply is described in Section 5.   
 

Table 4-6.  (DWR Table 16 and 19) Current and Projected Normal Year Water Supplies, ac-ft/yr 

Water Supply Sources 

Wholesaler  
Supplied 
Volume 

(Yes/No) 

2010 2015 2020 2025 2030 2035 

Wholesaler - USBR (215)(a) Yes 1,000 1,000 1,000 1,000 1,000 1,000 

Wholesaler - –PCWA(b) Yes 29,000 (c) 29,000 (c) 29,000 (c) 12,000 12,000 12,000 

Wholesaler - City of Sacramento Yes 9,300 9,300 9,300 9,300 9,300 9,300 

Supplier-produced groundwater(d,e) No 31,241 31,241 31,241 31,241 31,241 31,241 

Supplier-produced surface water No - - - - - - 

Transfers in No - - - - - - 

Exchanges in No - - - - - - 

Recycled water (f) No - - - - - - 

Desalination water No - - - - - - 

Total  70,541 70,541 70,541 53,541 53,541 53,541 

Units of Measure: ac-ft/yr  
(a)1,000 ac-ft per year is assumed to be available. 
(b)The contract schedule is shown in Table 4-1.  PCWA has projected that their supply to the District would be reduced to 12,000 ac-ft/yr in an 
average year type at buildout of PCWA’s service area, which is anticipated to occur after 2024 (Brown and Caldwell, August 2006).   
(c)PCWA contract is for 12,000 ac-ft/yr minimum, but 29,000 ac-ft/yr is available if needed. 
(d)Normal year groundwater supply is assumed to be the groundwater supply during a Water Forum wet year. 
(e)Groundwater is pumped from the Sacramento Valley Groundwater Basin, North American Subbasin. 
(f)Recycled water is discussed in Section 5 of this Plan. 
 

The District receives normal year wholesale water supply from its contracts with PCWA and the City, as 
shown in Table 4-7.  The District provides wholesale water to the customers listed in Table 4-8. 

 

Table 4-7.  (DWR Table 12) District demand projections provide to wholesale suppliers, ac-ft/yr 

Wholesaler 
 

Contracted 
Volume 2015 2020 2025 2030 2035 

Wholesaler  
(USBR 215) 12,000 1,000 1,000 1,000 1,000 1,000 

Wholesaler (PCWA)(a) 29,000 29,000 29,000 12,000 12,000 12,000 

Wholesaler  
(City of Sacramento 22,404 9,300 9,300 9,300 9,300 9,300 

Total 63,404  39,300   39,300   39,300   22,300   22,300  

(a)Contracted volume through 2024. PCWA has projected that their supply to the District would be reduced to 12,000 ac-ft/yr in an average year 
type at buildout of PCWA’s service area, which is anticipated to occur after 2024 (Brown and Caldwell, August 2006).   
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Table 4-8.  (DWR Table 17) District Supply to Wholesale Customers – Existing and Planned Sources of Water 

Wholesale 
Sources 

Contracted 
Volume 2015 2020 2025 2030 2035 

District  - supply to 
Cal-Am  

1,700  
(per contract) 1,700 1,700 1,700 1,700 1,700 

District – supply to 
RLECWD 100 (assumed) 100 100 100 100 100 

Total -- 1,800 1,800 1,800 1,800 1,800 

 

4.8 Resource Maximization and Import Minimization 
The District does not import water from other watersheds.  All water used in the District is from within the 
District’s watershed. 

Water management tools have been used by the District to maximize water resources.  Programs in 
which the District participates to maximize water resources are described as follows. 

• Regional Water Authority - As discussed in the previous section, the District is a participant in the RWA 
IWRMP.  The District also participates in the RWA water efficiency program.   

• Water Forum Agreement - The District is a member and signatory to the WFA, which was developed in 
an attempt to preserve the fishery, wildlife, recreational, and aesthetic values of the lower American 
River and in an effort to provide a reliable and safe water supply for the region.  The Water Forum 
finalized the WFA which contains seven major elements to meet its objectives including purveyor 
specific conservation agreements.  This is discussed in Section 6 of this plan.   

• Sacramento Groundwater Authority - The District is a participating agency in the SGA.  The SGA has 
adopted a regional groundwater management plan.   

The benefits of the programs described above and the documents developed as a result of these 
programs are water management tools that the District uses to maximize their water resources and 
minimize the need to import water.   

4.9 Water Supply Reliability 
This section describes the reliability of the water supply and vulnerability to seasonal or climatic 
shortage.  A summary of the factors resulting in inconsistency of the surface water supply sources is 
provided in Table 4-9. The surface water supply to the District is subject to significant reductions during 
dry years (seasonal and climatic shortages).  USBR 215 water and PCWA water are assumed to not be 
available in dry years.  The District has agreed not to divert any water from the Lower American River in 
“drier” and “conference” years per the WFA (the District could divert this water from other sources in 
those years).  The only other source of water for the District is groundwater.   

Groundwater quantity is generally unaffected by short-term drought conditions.  It is assumed that the 
District's available groundwater supply during multiple dry years is greater than the average annual 
sustainable yield.   Based on the District’s conjunctive use strategy, during average and dry years the 
District can pump higher amounts of groundwater because less groundwater is pumped during wet 
periods.  The objective is that the overall average of the pumping during dry, wet, and average periods 
does not exceed the District's long-term sustainable pumping target.  In single and multiple dry year 
periods the District’s groundwater will be able to meet demands when surface water is available at a 
minimum.  Because the District is able to use more surface water and less groundwater during wet and 
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normal years, they are able to pump more groundwater during dry years and still maintain a groundwater 
pumping balance within the estimated average annual sustainable target. 

Water quality issues are not anticipated to have significant impact on water supply reliability.  It is 
assumed that any chemical contamination from the known contaminant plumes and the lowering of 
MCLs of naturally occurring constituents such as arsenic and radon can be mitigated by constructing 
new treatment facilities for treatment prior to the waters delivery into the water distribution system.  
However, these treatment facilities have significant cost. 

 
Table 4-9.  (DWR Table 29) Factors Resulting in Inconsistency of Supply 

Water Supply Sources 
Specific 
Source 

Name, if Any 

Limitation 
Quantification Legal Environmental Water  

Quality Climatic Additional 
Information 

Wholesaler - Purchase - 
USBR (215) American River -- X X -- X -- 

Wholesaler - Transfer - PCWA American River -- X X -- X -- 

Wholesaler - Entitlement - 
City of Sacramento American River -- X X -- X -- 

Supplier-produced 
groundwater -- -- -- -- X -- -- 

Supplier-produced surface 
water -- -- -- -- -- -- -- 

Transfers in -- -- -- -- -- -- -- 

Exchanges in -- -- -- -- -- -- -- 

Recycled water -- -- -- -- -- -- -- 

Desalination water -- -- -- -- -- -- -- 

 

The District’s only inconsistent source of water is the purchased surface water supply.  Most of the 
contracted surface water supply is not anticipated to be available during dry years.  In dry years, when 
surface water availability is inconsistent, the District’s plan is to use its groundwater sources to meet 
most demands.  The District has an adequate groundwater supply to provide water supply during single-
dry and multiple-dry water years.  Groundwater is depended upon to replace inconsistent sources.   

The basis of the water year data to develop the water supply reliability is provided in Table 4-10.  The 
actual watershed runoff for each of the years identified and the percent of average/normal years is 
shown in Table 4-11.  Runoff data from the American River is used to determine the base year data. The 
definitions of the three water supply scenarios as described by DWR (DWR, 2010) are provided below.   
1. Average year is a year in the historical sequence that most closely represents median runoff levels 

and patterns.  Average is defined as the median runoff over the previous 30 years or more.  

2. Single-dry year is generally considered to be the lowest annual runoff for a watershed since the water 
year beginning in 1903. 

3. Multiple-dry year period is generally considered to be the lowest average runoff for a consecutive 
multiple year period (three years or more) for a watershed since 1903.   



2010 Urban Water Management Plan Section 4

 

 4-15

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

 
Table 4-10.  (DWR Table 27) Basis of Water Year Data 

Water Year Type Base Year(s) 

Average water year 1999 

Single-dry water year 1976-1977 

Multiple-dry water years 1986-1989 

 
Table 4-11.  (DWR Table 28) Supply Reliability – Historic Conditions – Watershed Runoff, ac-ft/yr 

Average / Normal 
Water Year 

Single Dry  
Water Year 

Multiple Dry Water Years 
Year 1 Year 2 Year 3 Year 4 

2,481,642 349,060 879,785 853,093 2,247,425 1,117,786 

Percent of average/normal year 14% 35% 34% 91% 45% 

 

Because the District’s surface water supply reliability is defined by restrictions from the WFA, a 
correlation of WFA year type and DWR defined water year type is provided in Table 4-12.  This 
correlation is based on monthly American River flow data for 1900 through 2006.  Also shown is the 
availability of each of the District’s surface water supplies for the various year types. 

 

Table 4-12.  Correlation of DWR Water Year Type with Water Forum Agreement Year Type 

DWR Water Year Type Base Year(s) American River flow (water 
year), ac-ft 

American River Flow (Mar – 
Nov), ac-ft Water Forum Year Type 

Normal water year 1999 2,481,642 1,682,749 Wet 

Single-dry water year 1976-1977 349,060 289,740 Driest 

Multiple-dry water years 1986-1989 1,274,522 1,015,226 Average 

 

A water supply reliability comparison is made in Table 4-13 considering three water supply scenarios: 
average/normal water year; single dry water year; and multiple dry water years.   
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Table 4-13.  (DWR Table 31) Water Supply Reliability – Current Water Sources, ac-ft/yr 

Sources Normal Water  
Year 

Single Dry Water  
Year Supply 

Multiple Dry Water Year Supply 
Year 2011 Year 2012 Year 2013 

Wholesaler - Purchase - USBR (215) 1,000 0 0 0 0 

Wholesaler - Transfer - PCWA 29,000 0 0 0 0 

Wholesaler - Entitlement - City of 
Sacramento 

9,399 0 3,500 3,500 3,500 

Supplier-produced groundwater 31,241 43,067 43,067 43,067 43,067 

Supplier-produced surface water 0 0 0 0 0 

Transfers in 0 0 0 0 0 

Exchanges in 0 0 0 0 0 

Recycled water 0 0 0 0 0 

Desalination water 0 0 0 0 0 

TOTAL  70,640   43,067   46,567   46,567   46,567  

Percent of Normal 100% 61% 66% 66% 66% 

4.10 Water Supply Projects  
This section provides a description of the District’s water supply projects and water supply programs that 
will and may be undertaken to meet the total projected water use and provide system reliability.  There 
are projects currently in progress or planned for the near future, as described below.  Plans to replace 
inconsistent sources and opportunities for exchanges of water are also presented. 

The District will be constructing approximately three additional water supply wells to replace older 
existing wells and to meet future North service area demands between 2010 and 2024. 

Table 4-14 provides a summary and schedule of the future water supply projects.  Also shown is a 
quantification of each project’s normal-year yield, single dry-year yield, and multiple dry-year yield. 
 

Table 4-14.  (DWR Table 26) Future Water Supply Projects 

Project Name 
Projected  

Start  
Date 

Projected 
Completion 

Date 

Potential 
Project 

Constraints 

Normal Year 
Supply,  
ac-ft/yr 

Multiple Dry Year Supply,  
ac-ft/yr 

First Year Second 
Year Third Year 

New well (NSA) 2010 2012 -- 580 580 580 580 

New well (NSA) 2011 2013 -- 580 580 580 580 

New well 2014 2016 -- 580 580 580 580 

Sacramento River Diversion TBD TBD TBD TBD TBD TBD TBD 
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Section 5 

Recycled Water 
The purpose of this section is to provide information on recycled wastewater and its potential for use as 
a water resource in the District.  The elements of the section are (1) the quantity of wastewater 
generated in the service area, (2) description of the collection, treatment, and disposal/reuse of that 
wastewater, (3) the current plans for water recycling, and (4) the potential for water recycling in the 
service area. 

5.1 Recycled Water Plan Coordination 
Sacramento Regional County Sanitation District (SRCSD) is the agency responsible for collecting treating, 
and discharging treated wastewater in the greater Sacramento region.  Most of the local water agencies 
are in coordination with SRCSD regarding various issues such as conservation methodologies and 
rebates, recycled water use potential, and other issues.  The District has no authority or control over 
municipal wastewater generated in the District’s area.  The District also currently has no authority for 
recycled water use in its area, and there is currently no reuse water available in its service area.  
However, the local water purveyors understand that recycled water use will become an important 
element of integrated water supply planning, and support the development of a reuse supply 
component.   

The SRCSD completed a Water Recycling Opportunities Study (WROS) (SRCSD, 2007) in 2007 to 
evaluate the feasibility of implementing a large scale water recycled program. The WROS did the 
following: 
1. Studied areas through the Sacramento region and SRCSD study area to identify potential water 

recycling opportunities, 

2. Engaged potential water recycling partners and stakeholders, 
3. Developed, assessed, and prioritized potential water recycling projects, and 

4. Provided a strategy to further develop and implement the projects initially selected to move forward 
in achieving the stated goals of the large-scale water recycling program. 

The WROS identified a potential project including a satellite scalping plant in the north Sacramento 
County area, however, this area does not include the District’s service area. 

The SRCSD’s reuse planning effort involves coordination, updates, and input from individual local water 
districts, and from the regional water agencies, the RWA, and the SGA.   

5.2 Wastewater Quantity, Quality, and Current Uses 
The following section describes the estimated wastewater generated in the District’s service area.  The 
wastewater is collected and conveyed out of the District’s service area to the SRCSD’s wastewater 
treatment plant.  This section provides a description of wastewater generation, and collection and 
treatment within the District’s service area. 

5.2.1 Wastewater Generation 

Municipal wastewater is generated in the District from a combination of residential and commercial 
sources.  The quantities of wastewater generated are proportional to the population and the water use in 
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the service area.  Estimates of the wastewater flows generated within the District for the present and 
future conditions are presented in Table 5-1.  The source of the estimates is the population projection in 
Section 3 and a per capita unit flow of 133 gallons per day (gpd) including commercial use (Email 
communication, Jose Ramirez, SRCSD).  The per capita wastewater generation unit flow rate was 
obtained from the final draft of the Sacramento Regional Wastewater Treatment Plant 2020 Master Plan 
(Carollo Engineers, November 2001).   

 
Table 5-1.  (DWR Table 21) Wastewater Collected and Treated, ac-ft/yr 

 2005 2010 2015 2020 2025 2030 2035 

Wastewater collected and treated in service 
area (a) 

 25,062   25,416   25,966   26,527   27,101   27,687   28,285  

Volume that meets recycled water standard 
(Title 22) 0 0 0 0 0 0 0 

Source: Carollo Engineers, November 2001, Final Draft 2020 Master Plan, SRCSD. 
(a) Wastewater is collected in the District’s service area and treated at the Sacramento Regional Wastewater Treatment Plant. 

5.2.2 Wastewater Collection and Treatment 

The wastewater is collected by gravity in a series of main, trunk, and interceptor sewers owned and 
operated by SRCSD.  Collected wastewater is transported to the Sacramento Regional Wastewater 
Treatment Plant (SRWTP) in Elk Grove.  The SRWTP serves the entire Sacramento metropolitan area.  
The treatment plant receives and treats approximately 134 (2009) mgd of dry weather flow on average 
(Email communication, Jose Ramirez, SRCSD).  The current capacity of the SRWTP to treat dry weather 
flows is approximately 181 mgd. The SRWTP produces a disinfected secondary effluent that is 
discharged into the Sacramento River below Freeport.  The principal treatment processes are primary 
sedimentation, pure-oxygen activated sludge, secondary sedimentation, and chlorination/dechlorination.  
Planned disposal methods and quantities are presented in Table 5-2. 

The reuse volumes are seasonal since recycled water for in-basin reuse is only produced during the dry 
weather months (April/May to October/November.  SRCSD’s WROS, which was completed in February 
2007, identifies a goal of recycling 30-40 mgd by 2030.   

 

Table 5-2.  (DWR Table 22) Disposal of Wastewater, mgd 

Method of Disposal Treatment Level 2010 2015 2020 2025 2030 2035 

River discharge(a) Secondary effluent 134 142 151 160 170 180 

Reuse(b) Title 22 1.0-1.5 5 10 15 30-40 30-40 

Source: Email communication with Jose Ramirez of SRCSD – June 2010. 
(a) SRCSD’s WROS, which was completed in February 2007, identifies a goal of recycling 30-40 mgd by 2030. Reuse for years prior to 2030 
are estimated for the purposes of this table.  
(b)  River discharge volumes are projected based on 134 mgd for 2009.  Future projections past what was projected in the SRWTP 2020 
Master Plan are not available.  For the purposes of this table, future projections are based on DOF population projections for Sacramento 
County through 2050 that projects an average annual growth rate of 1.2 percent. 

5.3 Water Recycling Current Uses  
Currently, there are no recycled water uses within the District.  A 1994 survey of reuse potential (Nolte 
and Associates, Inc., Sacramento County Water Reclamation Study, August 1994) evaluated the role of 
reclaimed water as a long term water resource.  The study evaluated and identified reclaimed water 
markets that would be financially feasible to serve, and established a plan to implement reclaimed water 
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use.  SRCSD constructed a reclaimed water treatment facility at the regional treatment plant.  The water 
reclamation plant is designed to treat a maximum of 5 mgd with coagulation, sand filtration, and 
disinfection of secondary effluent from the SRWTP.  SRCSD is currently serving approximately 2 mgd of 
reclaimed water in the Laguna Creek area, near the SRWTP.  Uses of the recycled water include irrigation 
of parks, schoolyards, and streetscapes in the Laguna West and Lakeside developments and nonpotable 
uses at the SRWTP.  The reclamation plant is capable of being expanded to 10 mgd to serve additional 
demand for landscape irrigation for the Elliott Ranch South development and future developments in the 
area.  Areas that are intended for use of recycled water are located near the SRWTP, which is 30 miles 
from the District.   

5.4 Potential and Projected Use of Reclaimed Water 
Currently, no recycled water is used in the District’s service area.  As part of the 1994 Nolte report, the 
former Arcade and Northridge Water District service areas were investigated for reuse potential along 
with other urban water districts.  The reuse potential in the 2007 WROS was not evaluated for the 
District service area. The WROS identified potential recycled water demands for landscape irrigation 
purposes in five different target areas and not by water supplier service area.  There may be potential for 
recycled water use within the McClellan Business Park service area.  This section presents the projected 
potential use of recycled water and methods to optimize reuse in the future.  Due to infrastructure 
limitations it is concluded that the use of recycled water within the District water system will not occur 
within the planning horizon of this Plan. 

5.4.1 Potential Use of Reclaimed Water 

The potential for landscape irrigation with recycled water as identified in the 1994 Nolte Report for the 
former Arcade and Northridge Water Districts was 1,715 and 1,235 ac-ft/yr, respectively, for a total of 
2,950 ac-ft/yr.  The potential recycled water use included parks and schoolyards for landscape irrigation. 
This is eight percent of the total year 2009 water demand in the District area.  The 1994 Nolte report 
concluded there is no potential use of recycled water for agricultural irrigation, wildlife habitat 
enhancement, wetlands, industrial reuse, and groundwater recharge.  The WROS did not identify 
potential recycled water demands within the District service area. 

The District has met with officials from the Air Force Real Property Agency (AFRPA) at McClellan.  The 
purpose of the AFRPA is to protect human health and the environment for meeting groundwater cleanup 
requirements through groundwater extraction and treatment at the former air force base, while 
facilitating redevelopment and reuse.  Groundwater is extracted and treated at the groundwater 
treatment plant (GWTP) at McClellan. With over 100 groundwater extraction wells, 1,500 to 1,700 gpm 
of extracted groundwater is treated year round (via air stripping and ion exchange) before being 
discharged to Magpie Creek. This groundwater cleanup is expected to continue for many decades until 
the required groundwater clean-up is attained. The Rate, Flow and Transport Model that was developed 
in 2004 predicted that trichloroethylene (TCE) could be below its maximum contaminant level (MCL, 
5 ug/L) in 55 years.  There is potential to use this reclaimed water for industrial or landscape uses within 
the McClellan service area.  However, the infrastructure to distribute the recycled water from the GWTP 
is not currently in place and could be cost prohibitive to install.  There is also a need for recycled water 
customers in this area. 

The potential recycled water demand is assumed to be constant in the future assuming that the amount 
of landscaping area within the District as well as the supply from the McClellan GWTP is constant 
throughout the planning period.  Table 5-3 shows the projected recycled water demand for the planning 
period.  Although there is potential for a recycled water demand within the District, it is anticipated that 
recycled water supplied to the District will be zero through 2035. 
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Table 5-3.  (DWR Table 23)Potential Recycled Water Uses, ac-ft/yr 

Type of Use Description Feasibility 2015 2020 2025 2030 2035 

Agriculture irrigation -- -- 0 0 0 0 0 

Landscape irrigation Tertiary treatment(a) Cost prohibitive 0 2,950 2,950 2,950 2,950 

Commercial 
irrigation/industrial 
reuse 

McClellan GWTP 
discharge(b) 

Potentially cost 
prohibitive – 
needs to be 

further evaluated 

0 2,750 2,750 2,750 2,750 

Golf course irrigation -- -- 0 0 0 0 0 

Wildlife habitat -- -- 0 0 0 0 0 

Wetlands -- -- 0 0 0 0 0 

Industrial reuse -- -- 0 0 0 0 0 

Groundwater 
recharge -- -- 0 0 0 0 0 

Seawater barrier -- -- 0 0 0 0 0 

Geothermal/energy -- -- 0 0 0 0 0 

Indirect potable 
reuse -- -- 0 0 0 0 0 

Total -- -- 0 5,700 5,700 5,700 5,700 
(a) Nolte, 1994 
(b) Contaminated groundwater treatment volume from McClellan GWTP discharge based on 1,700 gpm (air scrubbers and ion exchange) 
converted to 2,742 ac-ft/yr.  

 

5.4.2 Projected Future Use of Reclaimed Water 

The extent to which recycled water is available in the future is dependant upon the SRCSD water 
recycling program.  Conveying reclaimed water up to the District’s service area from the SRWTP is cost 
prohibitive due to the long distance (30 miles) from the SRWTP to the District’s service area.  The only 
feasible way recycled water could be available in the District would be if SRCSD built a satellite water 
recycling plant north of the American River in northeast Sacramento County.  The 2007 WROS did not 
identify any part of the District’s service areas as a target area.  Therefore, it is assumed that reuse 
water from treated wastewater will not be available for the District’s service area until more definitive 
plans are completed by SRCSD.  

Future use of reclaimed water from the McClellan GWTP that currently discharges into Magpie Creek will 
need to be further evaluated by the District to determine the costs to construct a separate distribution 
system within the McClellan service area as well as identify the most cost effective potential uses.  As 
future development occurs, the potential to use the GWTP reclaimed water could increase because 
future development would help pay for the necessary infrastructure.  Because the District has not yet 
evaluated the cost effectiveness of this McClellan GWTP reclaimed supply, it is projected that the use of 
this reclaimed water will not be available in the current planning horizon. 

5.5 Optimizing the Use of Reclaimed Water 
The District does not have the authority or control to optimize the use of reclaimed water, therefore, the 
District does not have an optimization Reuse Plan.  The SRCSD has taken steps to promote and expand 
the use of reclaimed water, but these steps are focused on areas adjacent to the SRWTP.  The steps 
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include the construction of a water recycling plant and the requirement for new development in the 
south county to install dual distribution systems.  The majority of this potential reclaimed water use 
consists of agricultural demands (Nolte, 1994) and does not include any areas in the District service 
area.  As Table 5-4 indicates, the District’s 2005 Plan projected no reclaimed water use, and there was 
no actual use in 2010.  
 

Table 5-4.  (DWR Table 24) Recycled Water Uses – 2005 Plan Use Compared to 2010 Actual, ac-ft/yr 

Method of Disposal 2005 Plan  
Projection for 2010 2010 Actual Use 

Agriculture irrigation 0 0 

Landscape irrigation 0 0 

Commercial irrigation 0 0 

Golf course irrigation 0 0 

Wildlife habitat 0 0 

Wetlands 0 0 

Industrial reuse 0 0 

Groundwater recharge 0 0 

Seawater barrier 0 0 

Geothermal/energy 0 0 

Indirect potable reuse 0 0 

Total 0 0 

 

Without plans by SRCSD to construct satellite reclamation plants, use of reclaimed water to meet water 
demands in the District does not appear feasible.  The District does not maintain incentives to use 
reclaimed water, as shown in Table 5-5, because there is currently no recycled water supply or demand 
within the District’s service area.  The District currently promotes recirculating uses of water within their 
service area.  This is demonstrated in the District’s Water Shortage Contingency Plan (Appendix H) which 
requires commercial car washes to use fully recycled water. 

 
Table 5-5.  (DWR Table 25) Methods to Encourage Recycled Water Uses 

Actions 
Ac-ft/yr of use projected to result from this action 

2015 2020 2025 2030 2035 

Financial incentives 0 0 0 0 0 

Other 0 0 0 0 0 

Total 0 0 0 0 0 
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Section 6 

Water Conservation Best 
Management Practices 
Water conservation is an available method to reduce water demands, thereby reducing water supply 
needs for the District.  This section presents a description of the District’s water conservation program.  
The District has met the Act’s demand management measures (DMM) requirements by including their 
completed California Urban Water Conservation Council (CUWCC) 2010 Best Management Practices 
(BMPs) report in this Plan.   

In 2000, the Water Forum formalized the Water Forum Agreement (Agreement), which is designed to 
achieve two co-equal objectives: Provide a reliable and safe water supply for the region’s economic 
health and planned development through to the year 2030; and preserve the lower American River. As 
signatories of the Agreement, the District agrees to carry out the seven elements specified in the 
Agreement – one of which is Water Conservation. The BMPs that represent the Water Conservation 
Element were modeled after the CUWCC’s BMPs. In consideration of the CUWCC’s leadership, resources 
and state-wide influence, in 2009, the Water Forum modified its Water Conservation Element by urging 
signatories to adopt the CUWCC’s BMPs as the industry standard. In December 2009, the District signed 
the CUWCC’s Memorandum of Understanding (MOU). 

The CUWCC’s BMPs are a result of a consensus building effort to address the ever increasing demand 
on California’s complex water resources. The BMPs, as defined by the MOU and generally recognized as 
standard definitions of water conservation measures, are presented in Table 6-1.   
 

Table 6-1.  Water Conservation Best Management Practices 

 Category CUWCC MOU 
BMP number 

Former BMP 
number BMP name Plan DMMs 

Foundational 
BMPs 

1. Utility Operations 
Programs 

1.11 BMP 12 Conservation Coordinator L. Water Conservation 
Coordinator 

1.12 BMP 13 Water Waste Prevention M. Water Waste 
Prohibition 

1.13 BMP 10 Wholesale Agency 
Assistance Programs 

J. Wholesale Agency 
Programs 

1.20 BMP 3 Water Loss Control 
C. System Water Audits, 
Leak Detection, and 
Repair 

1.30 BMP 4 

Metering with Commodity 
Rates for All New 
Connections and Retrofit of 
Existing Connections 

D. Metering with 
Commodity Rates for All 
New Connections and 
Retrofit of Existing 
Connections 
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Table 6-1.  Water Conservation Best Management Practices 

 Category CUWCC MOU 
BMP number 

Former BMP 
number BMP name Plan DMMs 

1.40 BMP 11 Retail Conservation Pricing K. Conservation Pricing 

2. Educational 
Programs 

2.10 BMP 7  Public Information 
Programs 

G. Public Information 
Programs 

2.20 BMP 8 School Education H. School Education 
Programs 

Programmatic 
BMPs 

3. Residential 

3.1 BMP 1/BMP 2 Residential Assistance 
Program 

 A. Indoor Water Survey 
for Single/Multi-Family 
Residential Customers 

B. Residential Plumbing 
Retrofit 

3.20 BMP 1 Landscape water survey 
A. Outdoor Water Survey 
for Single/Multi-Family 
Residential Customers 

3.30 BMP 6 High-Efficiency Washing 
Machine Rebate Programs 

F. High-Efficiency 
Washing Machine Rebate 
Programs 

3.40 BMP 14 WaterSense Specification 
toilets 

N. Residential ULFT 
Replacement Programs 

4. Commercial, 
Industrial, Institutional 4.00 BMP 9  Commercial, Industrial, 

Institutional 

 I. Conservation programs 
for Commercial, 
Industrial, and 
Institutional (CII) 
Accounts 

5. Landscape 5.00 BMP 5 Landscape 
 E. Large Landscape 
Conservation Programs 
and Incentives 

 

The CUWCC defines three optional approaches for meeting water conservation commitments, consisting 
of: 

• Cost Effective BMPs – implementation of all cost effective BMPs. 

• Flex Track Method – select BMPs to implement in order to achieve equal or greater water savings as 
the cost effective BMPs approach. 

• GPCD Method – meet a GPCD target by 2018.  This is different than the SBx7-7 GPCD target. 
Foundational BMPs, a requirement of all three approaches, are essential to a utility’s overall 
conservation efforts and are an ongoing practice within the District. However, some Foundational 
BMPs have no quantifiable water savings such as conservation coordinator, water waste prohibition, 
and education programs. 

6.1 Current Water Conservation Program 
The District has selected to follow the CUWCC’s GPCD approach. The GPCD approach provides the 
flexibility to implement the most cost effective water conservation program with less prescriptive 
requirements than the other approaches.  The GPCD target that the District has to meet according to 
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SBx7-7 is similar but not the same as the CUWCC GPCD target.  The District’s AB 1420 submittal as 
provided to DWR is included in Appendix I of this Plan.   

The District conducts an ongoing water conservation program.  A description of each BMP that is 
currently being implemented is provided in this section.  The District’s BMP reports are included in 
Appendix J.  

6.1.1 Foundational BMPs 

This section provides a description of the foundational BMP conservation programs being implemented 
by the District.   

Utility Operations Program 1.1.1 Conservation Coordinator (Former BMP 12) 

The District employs a full time conservation coordinator.  The conservation coordinator is responsible 
for implementing and monitoring the District’s water conservation activities.  The conservation 
coordinator is Stephanie Crary.  The District also hires part time staff as needed to aid in water 
conservation program implementation activities.   

Utility Operations Program 1.1.2 Water Waste Prevention (Former BMP 13) 

Water waste prevention is an ongoing component of the District’s water conservation program.  In 
addition to the full time conservation coordinator, the District employs one full time water conservation 
technician and two temporary seasonal representatives to assist with water waste prevention.  The 
District has a Water Conservation Regulation (Regulation 15, Appendix H) that enforces water use 
guidelines and water waste penalties. Section 8 of this Plan provides a description of the prohibited 
water uses in the District’s Water Conservation Regulation. 

Utility Operations Program 1.1.3 Wholesale Agency Assistance Programs (Former BMP 10)  

The District and its retail agencies are members of the RWA and SGA. The membership organization 
partner on mutually beneficial programs. The District’s participation and financial contributions to these 
programs benefit the agencies to which the District provides wholesale water.   

Utility Operations Program 1.20 Water Loss Control (Former BMP 3) 

A system water audit, water loss control program consists of ongoing leak detection and repair within the 
system, focused on the high probability leak areas.  This includes an ongoing meter calibration and 
replacement program for all production and distribution meters.   

Since the system is not completely metered, the District is not able to complete a pre-screening system 
audit for the reporting year, and cannot calculate verifiable uses as a percent of total production.  The 
District keeps all metered water use data on file.  Once the system is completely metered, the District 
will be able to verify the values used to calculate verifiable uses as a percent of total production.  As 
described in Section 3 of this Plan, it is estimated that the District has 10 percent unaccounted-for 
water. 

Utility Operations Program 1.30 Metering with Commodity Rates for All New/Retrofit of Existing 
Connections (Former BMP 4)  

The District is in the process of metering all residential connections.  Most of the non-residential 
connections are metered.  The metering program is scheduled to be completed in 2022.  The District 
requires meters for all new connections and bills by volume of use for residential and non-residential 
customers.  
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Utility Operations Program 1.40 Retail Conservation Pricing (Former BMP 11) 

The District currently implements conservation pricing for all its metered customers.    A uniform quantity 
charge is considered to meet the definition of conservation pricing.  Tiered rates are implemented for 
residential customers as they become metered. 

Education Programs 2.10 Public Information Programs (Former BMP 7) 

The District fully participates in the Regional Water Efficiency Program (RWEP) Public Information 
Campaign.  The Regional Water Efficiency Program has a regional outreach program coordinated with 
support from a Public Outreach and School Education Committee comprised of RWEP member 
conservation coordinators and Public information officers.  The goals for the regional public information 
campaign are to raise awareness about the need to use water efficiently outdoors and motivate the 
target audience to undertake key behaviors that are most likely to reduce outdoor water use.  The target 
audience for the regional public information campaign are the residential water customers within the 
RWEP participant area. 

In 2005, the RWEP developed a new logo and theme for the Be Water Smart public information 
campaign.  To kick-off the campaign, RWA undertook a host of outreach activities including a region-wide 
“Ultimate Garden Makeover Contest” in 2008 and 2009.  Overall, goals of the Be Water Smart program 
are to:   

• Increase the number of Water-Wise House Call requests 

• Increase visibility for RWA’s water conservation messages in the local media 
• Drive traffic to the RWA website and Be Water Smart hotline   

In 2010, the RWA and 19 local water providers, including the District, announced a new public outreach 
and advertising campaign called Blue Thumb.  The campaign is designed to help residents use less 
water outdoors. With the Sacramento region's hot, dry climate and long summer season, more than 65 
percent of a household's yearly water consumption typically goes toward landscape irrigation. Of that, 30 
percent is lost due to overwatering or evaporation, and is the target of the campaign messaging with the 
call for customer behavioral changes in watering practices.  

The ongoing regional campaign shows residents how to use water efficiently outdoors through every-day 
tasks such as adjusting their irrigation system according to the season or using a shut-off nozzle on their 
hose. It stars well-known community spokespersons, including Sacramento Mayor Kevin Johnson, 
Meteorologist Elissa Lynn, and Dinger of the Sacramento River Cats.  In addition, six local residents 
showing off their Blue Thumb and demonstrating how they made a personal commitment to use water 
wisely.  The Blue Thumb campaign has a web site (www.BeWaterSmart.info) where visitors can take the 
pledge to use water wisely and view video clips from the spokespersons.    

Through the District’s participation in RWA, the District is provided guidelines and suggestions to carry 
the Blue Thumb campaign into the District’s outreach efforts.  Guidelines the District uses include key 
messages, web site/newsletter text, bill inserts, Blue Thumb pledge, and outreach materials. Outreach 
avenues include the opportunity to nominate customers to star in the outreach campaign, participation 
in the Home Depot partnership by featuring their logo on the in-store banners and connecting with 
customers at events.  

The following marketing strategies were used as tactics to meet the goals of the Public Information 
Campaign.  Specifically for the program, tactics used in the period of 2005-2009 included: 
• Planned and executed the 2008 and 2009 Ultimate Water Smart Garden Makeover Contest as a 

regional media event which included a full remake of the winner’s front yard landscape with donated 
time and materials worth $40,000 

• Public service announcements (hundreds of airings on radio and TV) 
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• Paid advertisements (print ad, television segments) 

• Manage Be Water Smart hotline, 1-888-WTR-TIPS 
• 5 Be Water Smart e-blasts to 40,000 people 

• Participation at public events 

• Bill inserts, brochures (e.g. River-Friendly Landscaping and Rules of Thumb for Water Wise Gardening) 
• Demonstration garden support to the Fair Oaks Horticulture Center managed by the Sacramento 

County University of California Cooperative Extension (UCCE), located on Fair Oaks Blvd, in Fair Oaks 
Park. 

• The American River Water Education Center (ARWEC) information is provided on the RWA website.  
The ARWEC hosts teacher workshops and has a water efficient landscape demonstration garden. 

• Develop partnerships for co-promotion of programs including the following agencies:  

− Sacramento Municipal Utility District (SMUD) 

− Sacramento Regional County Sanitation District (SRCSD) 

− Sacramento Area Water Forum 

− Sacramento Bee 

− Sacramento Stormwater Quality Partnership 

− University of California Cooperative Extension 

In addition, the tactics to meet the 2011 and future goals of the revised Public Information campaign 
include: 
• Campaign web site where visitors can take the pledge to use water wisely and view video clips from 

campaign participants explaining how they earned their Blue Thumb. 

• A statistically valid telephone survey completed in 2009 of 604 adults to provide insight into 
attitudes, behaviors, messages and methods of communication. The survey will be repeated in 
September 2011 to evaluate the campaign. 

• A unique and eye-catching campaign graphic identity. 
• Media outreach to announce the campaign and promote the opportunity for residents to star in 

advertising, as well as a campaign launch press event. 

• Television and radio advertising (paid) on KOVR (CBS TV), Comcast Cable, Capitol Public Radio, and 
Clear Channel radio stations. 

• Public Service Announcements (no-cost placement) distributed to television and radio stations 
throughout the Sacramento region. 

• Promotional partnership with WaterSense, a label found on water efficiency productions for home.  
Launched in 2006, WaterSense is an EPA-sponsored partnership program that promotes water 
efficiency and enhancing the market for water-efficient products, programs, and practices.  
Promotional partnerships with 16 Home Depots throughout the Sacramento region for Water 
Awareness Month in May. This included training by RWA on water efficient topics for Home Depot 
associates, promoting RWA’s “Top 10 List” of water efficient products either via end-cap displays or 
table displays, in-store banners promoting Water Awareness Month, and events where water 
providers connected with customers at Home Depot stores. 

• Partnership with the Sacramento River Cats (Sacramento’s minor league baseball team) and Save 
Our Water that included placing water efficiency advertisements in 110 bathroom stalls at Raley 
Field, a blast e-mail by the Sacramento River Cats to 1,700 fans promoting the Blue Thumb Web site 
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pledge, and inclusion of a promotional flyer in 1,000 Save Our Water totes distributed at the 
California State Fair. 

• Collateral materials such as garden gloves, lawn signs, pledge banner, and T-shirts with the Blue 
Thumb logo as an incentive for taking the Blue Thumb pledge online or at events. 

RWA also hosts a Speakers Bureau.  2009-2011, speaking engagements included the following: 
• Northern California Ace Hardware stores on regional water efficiency programs, Home Depot 

associates on water efficient products, rebates, and Water Awareness Month, LOWE’s stores 
throughout the region on water efficient products, rebates, and Water Awareness Month promotion, 
Rainbird Training Academy on local efforts of AB1881, UC Davis WaterWise Symposium on Blue 
Thumb campaign and local efforts of AB1881, Association of Professional Landscape Architects on 
local landscape programs, Association of Professional Landscape Designers on local efforts of 
AB1881 and River Friendly Turf Management Workshop on local agency landscape efficiency rebate 
program. 

• California Green Summit on future green jobs in the water industry, River Friendly Landscaping 
Homeowner Workshop Series on irrigation efficiency, irrigation controller scheduling, water efficiency 
in the landscape, Raley Field Turf Management Workshop on RWA programs. 

• Department of Water Resources training on local agency implementation of AB1881, California 
Association of Public Information Officials state conference about Blue Thumb Neighbors. 

In the future, RWA will continue to work with the District on a regional outreach message appropriate for 
the current year’s water outlook.  RWA will continue to provide key messages and update water provider 
tools as necessary, track the number of media stories (or hits), interviews conducted, and number of 
impressions of audience viewings. 

The District augments the regional effort by using RWA-developed and the District developed articles in 
semiannual newsletters and bill inserts.  The District conservation group is enthusiastic about its 
presence at community events such as the Elk Grove Pumpkin Festival and making face-to-face contacts 
with the community through homeowner association presentations and customer initiated contacts. 

After the first year of the Blue Thumb program, results were tracked for 2010 and include the following 
outcomes: 

• Nearly 30 earned media hits covering topics such as the campaign announcement/search for 
residents to participate, campaign launch, Home Depot events/Water Awareness Month and Blue 
Thumb Web site pledge.  

• Interviews on multiple public service radio programs, including Clear Channel (where the host even 
took the Blue Thumb pledge on the air) which broadcast on five local stations and family radio, which 
aired on two local stations. 

• Nearly 3.9 million impressions via paid television advertising and 6.3 million impressions via paid 
radio advertising. 

• More than 1.2 million impressions for the (no-cost) television public service announcement (worth an 
estimated $24,500) and over 3 million impressions for the radio public service announcement (worth 
an estimated $96,000). 

The general schedule for the regional public information campaign follows the annual calendar with the 
following seasonal activities: 

• Ramping up messaging and strong focus in soliciting media coverage and paid advertising in support 
of May as Water Awareness Month.  Messaging surrounds the traditional spring planting season and 
checking of irrigation systems as they are turned on and taking the “Blue Thumb Pledge” to lower 
outdoor water use this season. 
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• Key messaging hits on the issues of efficient irrigation techniques, avoiding water waste, and 
lowering peak demands on hot summer days. 

• Participating in local Harvest day events and providing efficient landscape irrigation trainings for 
professionals that focus on selecting more water efficient plants and irrigation equipment, and when 
the weather cools and rains return, then messaging calls for shutting down irrigation systems for the 
winter months.    

The implementation schedule for 2011-2015 includes plans to continue to promote water conservation 
through the Regional Water Efficiency Program’s outreach program supplemented by the District’s own 
outreach efforts.  In addition, the District will continue to support community events similar to those 
conducted in the past as described above.  

The total RWEP annual budget for direct expenses to continue with the regional outreach campaign is 
planned for 2011-2015 to be $160,000 each fiscal year. The District pays its share of this program cost.  

RWA will conduct an evaluation on a minimum of a bi-annual basis to determine the campaign’s 
effectiveness using the following means: 
• Statistically valid post-campaign telephone survey (results compared to 2009 pre-campaign survey 

responses). 

• Tracking of pledges secured both online and by individual RWEP member utility efforts. 
• Web site analytics analysis. 

• Tracking water provider materials that carry Blue Thumb messages. 

• Media and online mentions and content analysis of hits. 
• Impressions for television and radio advertising and public service announcements 

• Impressions for partner activities (such as the Sacramento River Cats).  

• For the Community Based Social Marketing (CBSM) program: Internet/written surveys (and potentially 
informal phone interviews) and water use data tracking. 

In the future, RWA will conduct another random survey of Sacramento area residents, which will seek to 
measure if the following goals for the campaign are being achieved: 

• Increase the number of residents willing to utilize various yard design and maintenance practices 
promoted by the campaign. 

• Increase the number of residents who say they have adopted yard design and maintenance practices 
promoted by the campaign. 

• Increase the number of residents that have seen, read or heard news stories, public information, 
advertisement or other messages regarding water efficiency in the past six months.  

• Increase the number of residents naming key messages promoted by the campaign in verbatim 
responses about the advertising or messages they heard.  

Based on the results of the post-campaign survey, RWA is expecting to measure the success of this DMM 
based on the metrics listed above.  If the campaign is not proving effective based on these metrics, then 
RWA will update or revise the campaign, or if necessary begin a new campaign, to garner more customer 
participation. 
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Estimated Water Savings for the Regional Blue Thumb Campaign 

There is no current method in the industry to evaluate water savings for this program.  The popularity of 
public programs can be measured through the acceptance of brochures and attendance at various water 
conservation related events, etc. 

Education Programs 2.20 School Education Programs (Former BMP 8) 

The District fully participates in the RWEP School Education Program.  The RWEP program has focused 
mainly on K-8 programs.  RWEP has continued to use the legacy Sacramento Bee Newspapers in 
Education (NIE), now called Media in Education (MIE) program that originated back in the mid-1990s as 
part of the Sacramento Area Water Works Association (SAWWA) program in order to meet the baseline 
requirements for school education outreach.  It includes an annual Water Conservation Pledge and Quiz 
Contest.  It is estimated that a total of 33,932 students have been educated since inception.  

Historically between 2004 and 2008, RWEP also sponsored the Great Water Mystery School Assembly 
program that was co-funded with the Sacramento Stormwater Quality Partnership.  Over the years, a 
total of 60,208 students in Grades 3-6 were educated about benefits of better water management 
practices at home to save water resources and reduced polluted stormwater runoff. 

In FY 2011, RWEP embarked on a new program, in partnership with the Bureau of Reclamations’ 
American River Water Education Center, and the Water Education Foundation to include sponsorship of 
Project WET (Water Education for Teachers) school teacher workshops.  A total of 25 teachers attended 
the first workshop in April 2011.    

The RWEP is in the process of evaluating whether a more effective school program that will reach more 
students is warranted.  Working with the RWEP members and local educators, RWA plans to: (1) 
evaluate the existing program; (2) evaluate the success of other programs in the region and around the 
state; (3) develop objectives and a target audience (e.g., grade level); (4) materials; and (5) an 
implementation strategy for the school education program into the future.   

The current marketing strategy for the Sacramento Bee MIE program is both email to teachers that have 
participated in the past and direct mail campaign to local schools for the whole series of topics 
throughout the year.  Each teacher decides on which week’s topics to participate in that cover a wide 
range of education topics including RWEP’s sponsored week of “Be Water Smart News, Water the Never 
Ending Story.”   

The Water Education for Teachers Project (Project WET) workshops are marketed to teachers and 
environmental educators by the local California Regional Environmental Education Community (CREEC) 
Network representatives, to water educators through Project WET newsletters, and by RWA through 
direct mail and contacts with local school administrations and teachers.      

RWA continues to track by a variety of means participation in the regional school education program.  For 
the Sacramento Bee MIE Program, the metrics tracked annually include: 

• Number of teacher guides downloaded 
• Number of schools 

• Number of classrooms 

• Number of students reached 
• Number of students participating in the pledge (Grades K-3) or contest (Grades 4-8) entries received 

by the Sacramento Bee  

• Comments back from teachers 

For the Project WET teacher training program, the following metrics are also tracked annually: 
• Number of teachers attending workshops 
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• Which school districts 

• Number of schools 
• Estimated number of students reached 

• Teacher workshop evaluations 

RWEP plans to continue with regional school education program activities along with distribution of 
school-age educational materials and Project WET Workshops.  The school schedule dictates when 
participation in the RWEP school education program occurs and follows the months that schools are in 
session from August to the following May.  The annual budgeted direct expenses for the regional school 
education program have been $20,000 and will continue at this level for the foreseeable future.   

Based on the annual results of the participation levels tracked, RWA is expecting to measure the success 
of this DMM based on the metrics listed above.  As described above, RWA is currently conducting an 
evaluation process of the existing regional school education program, which includes interviews of local 
school teachers at a variety of grade levels.  The program will continue as currently planned until the 
evaluation process is complete and the program’s content and/or implementation strategy may be 
revised in the future. 

It is unknown what changes in water using behavior may arise from student and educators participation 
in the regional school education program.  The effectiveness of the program can be determined by the 
amount of voluntary classroom and school participation.     

6.1.2 Programmatic BMPs 

This section provides a description of the programmatic BMP conservation programs being implemented 
by the District.  Unlike some of the Foundational BMPs, Programmatic BMPs have demonstrated 
measurable water savings.  Because the District has selected the follow the CUWCC GPCD track, 
implementation of programmatic BMPs is optional. 

Residential 3.11 and 3.22 Residential Assistance Program (Former BMPs 1 and 2) 

Water survey programs for single-family residential and multifamily residential connections consist of 
water audits conducted by trained auditors, water use reviews, and surveys of past program participants.  
Auditors provide customers with information packets that include the evaluation results, low flow 
showerheads and aerators, and water savings recommendations.  

Residential 3.20 Landscape Water Survey (Former BMP 1) 

Landscape water audits are performed primarily for single-family residential connections. (Multifamily 
residential connections are covered under BMP 5.) Audits are performed by certified landscape auditors. 
Auditors assess irrigation systems – including irrigation timers – to ensure they’re functioning properly, 
and identify water use problems such as leaks. They develop irrigation schedules based on the irrigation 
system’s performance and landscape needs. Auditors recommend repairs, provide instruction in 
landscape principles, irrigation timer use and, when appropriate, meter reading. Customers are given a 
copy of the evaluation and water saving devices such as hose timers and shut off hose nozzles. The 
District provides an $850 incentive for qualifying customers who update irrigation controllers with 
weather based controllers. 

Residential 3.30 High-efficiency Clothes Washing Machine Financial Incentive Programs  
(Former BMP 6) 

In partnership with the Sacramento Municipal Utility District (SMUD), the District offers a $75 rebate on 
high-efficiency machines that meet the Water Sense specifications.  
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Residential 3.40 WaterSense Specification Toilets (Former BMP 14) 

The District is not currently implementing this BMP as it is not cost effective to the District. 

Commercial, Industrial, and Institutional 4.00 Commercial, Industrial, and Institutional (Former BMP 9) 

The District has developed a conservation program for CII accounts that includes water audits targeted 
to the top water users.  The program does not include surveys of past program participants to determine 
if audit recommendations were implemented.  The program includes incentives related to the use of 
efficient water-use technologies.  The District provides high-velocity, high-performance pre-rinse nozzles 
free of charge in restaurants, which reduces the amount of hot water used to pre-rinse dishes for the 
dishwasher.  The District has a CII toilet replacement rebate program, and offers rebates on water 
brooms and air cooled ice machines. 

Landscape 5.00 Landscape (Former BMP 5) 

The landscape conservation program consists of identifying all CII accounts that have one or more acre 
of irrigated landscape. Certified landscape auditors assess irrigation systems, including irrigation timers, 
to ensure they are functioning properly, and identify water use problems such as leaks. They develop 
irrigation schedules based on the irrigation system’s performance and landscape needs. Auditors 
recommend repairs, provide instruction in landscape principles, irrigation timer use and, when 
appropriate, meter reading.  

The District develops water budgets with financial incentives to encourage customers to irrigate at no 
more than 70% of reference evapotranspiration. The District provides an $850 incentive for qualifying 
customers who update irrigation controllers with weather based controllers.    

6.2 Water Use Reduction Plan 
The District will have to meet the 2020 GPCD target described in Section 3 of this Plan.  A combination 
of the installation of low flow devices, reduction of distribution system and customer leaks, conversion to 
metered rates, implementation of outdoor landscaping measures, and price elasticity impacts will 
maintain or reduce per capita demands.  The priority will be focused on measures that reduce long term 
maximum day and peak hour demands that would benefit cost-effective infrastructure planning efforts.  
Focusing the District’s water conservation program on reducing peak demands would provide the best 
benefits by reducing summer water supply capacity needs and the use of higher cost peak period 
energy.  A continuation of the District’s present conservation measures, programs, and policies will help 
the District to maintain or reduce current per capita water use. 

The District’s per capita water use has been declining since the year 2004 to the level where the 
previous three-year average (2008 through 2010) is approximately at the 2020 GPCD target.  The 
District’s past and current water conservation program is in part the reason that the District’s GPCD 
water use has dropped in recent years.  It is likely that the District’s per capita water use will continue to 
decline as additional meters are installed, as customers replace old plumbing fixtures, and as the 
District replaces old water mains.  Over time, efficiency standards have increased the required efficiency 
of indoor appliances and facilities including dishwashers, clothes washers, showerheads, and toilets.  
Currently there are two chaptered regulations (Assembly Bill (AB) 715(Laird 2007) and Senate Bill (SB) 
407 (Padilla 2009)) as well as the CALGreen Building Standards that have impacts on efficiency 
standards.  In addition, retrofit on resale requirements become effective in 2016 and 2017. 
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Section 7 

Water Supply versus Demand 
Comparison 
This section provides a comparison of projected water supplies and demand. 

7.1 Current and Projected Water Supplies vs. Demand 
This section provides a comparison of normal, single-dry, and multiple dry water year supply and demand 
for the District.  Water demands are addressed in Section 3, water supply is addressed in Section 4, and 
recycled water supply is addressed in Section 5 of this Plan. 

7.1.1 Projected Normal Year Water Supplies vs. Demand 

The normal water year projected water supplies are compared to the projected demand for the District in 
Table 7-1.   

 
Table 7-1.  (DWR Table 32) Normal Year Water Supply and Demand Comparison, ac-ft/yr 

 2015 2020 2025 2030 2035 

Supply totals(a)  70,541   70,541   53,541   53,541   53,541  

Demand totals(b)  39,669   40,491   41,331   42,190   43,067  

Difference (supply minus demand)  30,872   30,050   12,210   11,351   10,474  

Difference as a percent of supply 44% 43% 23% 21% 20% 

Difference as a percent of demand 78% 74% 30% 27% 24% 
(a)Supply data from Table 4-6. 
(b)Demand data from Table 3-12 

7.1.2 Projected Single-Dry Year Water Supplies vs. Demand 

The projected water supplies are compared to the demands for a single dry year for the District in 
Table 7-2.   
 

Table 7-2.  (DWR Table 33) Single-Dry Year Water Supply and Demand Comparison, ac-ft/yr 

 2015 2020 2025 2030 2035 

Supply totals(a)  43,067   43,067   43,067   43,067   43,067  

Demand totals(b)  39,669   40,491   41,331   42,190   43,067  

Difference (supply minus demand)  3,398   2,576   1,736   877   0 

Difference as a percent of supply 8% 6% 4% 2% 0% 

Difference as a percent of demand 9% 6% 4% 2% 0% 
(a)Supply data from Table 4-13. 
(b)Demand data from Table 3-12 
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7.1.3 Projected Multiple-Dry Year Water Supplies vs. Demand 

The projected water supplies are compared to the demands for multiple dry years for the District in 
Tables 7-3. 

 
Table 7-3.  (DWR Table 34) Multiple-Dry Year Events Water Supply and Demand Comparison, ac-ft/yr 

  2015 2020 2025 2030 2035 

Multiple dry year - first year supply 

Supply totals(a)  46,567   46,567   46,567   46,567   46,567  

Demand totals(b)  39,669   40,491   41,331   42,190   43,067  

Difference  6,898   6,076   5,236   4,377   3,500  

Difference as % of supply 15% 13% 11% 9% 8% 

Difference as % of demand 17% 15% 13% 10% 8% 

Multiple dry year - second year 
supply 

Supply totals(a)  46,567   46,567   46,567   46,567   46,567  

Demand totals(b)  39,669   40,491   41,331   42,190   43,067  

Difference  6,898   6,076   5,236   4,377   3,500  

Difference as % of supply 15% 13% 11% 9% 8% 

Difference as % of demand 17% 15% 13% 10% 8% 

Multiple dry year - third year supply 

Supply totals(a)  46,567   46,567   46,567   46,567   46,567  

Demand totals(b)  39,669   40,491   41,331   42,190   43,067  

Difference  6,898   6,076   5,236   4,377   3,500  

Difference as % of supply 15% 13% 11% 9% 8% 

Difference as % of demand 17% 15% 13% 10% 8% 

(a)Supply data from Table 4-13. 
(b)Demand data from Table 3-12 

 

7.2 Water Shortage Expectations 
Water shortages are not projected because the groundwater supply can meet demands during the dry 
years when minimal surface water is available.  During a dry year, the District would likely receive only 
minimal surface water supplies.  However, groundwater supplies are adequate to meet all demands.  
Groundwater supply shortages are not expected.  With the formation of the Water Forum and SGA, and 
the implementation of conjunctive use practices, the groundwater supply should be maintained.  
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Section 8 

Water Shortage Contingency Plan 
The WFA describes supply scenarios for normal, dry, and conference (drier) years.  However, the WFA 
acknowledges that there may be years where surface water supply is less than even the stipulated 
decreased diversions from the American River.  The District may experience short-term water shortages 
due to mechanical failures or other circumstances.  For these instances, the District has developed a 
water shortage contingency plan.  The District’s Water Conservation Regulation No. 15 is included in 
Appendix H.  In addition, the District has an Emergency Response Plan (Sacramento Suburban Water 
District, 2005) in place to mitigate against the impact of catastrophic emergencies and inconvenience to 
its customers.   

8.1 Stages of Action 
The District’s water shortage contingency plan is based on five stages as defined in Table 8-1. 

 
Table 8-1.  (DWR Table 35) Water Shortage Contingency – Rationing Stages to 

Address Water Supply Shortages 

Stage Water Supply Conditions Percent shortage, 
% 

Normal Water Supply Supplies available to meet 
all demands 0 

Stage 1 – Water Alert Probability that supplies 
will not meet demands 10 

Stage 2 – Water Warning 
Supplies will not be able 
to meet expected 
demands 

25 

Stage 3 – Water Crisis Supplies not meeting 
current demands 50 

Stage 4 – Water Emergency 
Major failure of a supply, 
storage, or distribution 
system 

Greater than 50 

 

8.2 Three-Year Minimum Water Supply 
The three-year minimum water supply is presented in Section 4 in Table 4-13 (DWR Table 31).   

8.3 Catastrophic Supply Interruption Plan 
The District has prepared a security vulnerability assessment and maintains an Emergency Response 
Plan to address responding to catastrophic supply interruptions as well as other emergencies.  The 
District also has standby power available in the form of portable diesel, natural gas and propane 
generator units.  This increases the reliability of supply.  The Emergency Response Plan is not included in 
this document due to security reasons. 
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The District utilizes an emergency organizational structure and chain of command in response to all 
emergencies within or affecting its service area.  The Emergency Response Plan defines the emergency 
management positions.   

The organizational response is divided into two levels of emergency.  The two types of emergencies are 
categorized as follows: 

Site emergency - does not exceed the following criteria: 
• Limited to one District facility and 
• Incident has no potential for serious impact on the public or 

• Incident has no potential for serious impact on water quality/delivery 

District emergency - exceeds site emergency criteria: 
• Incident affects multiple District facilities or 
• Incident has the potential for serious impact on the public or 

• Incident has the potential for serious impact on water quality/delivery 

The roles and responsibilities of each individual in the emergency organization are defined for both 
levels of emergency.  The following Table 8-2 summarizes the response actions to possible major 
catastrophes within the District.  The Emergency Response Plan provides detailed response actions for 
each individual possible major catastrophe.   

 

Table 8-2.  Preparation Actions for a Catastrophe 

Possible catastrophe Summary of actions 

• Earthquake 
• Fire/explosion 
• Medical 
• Flood 
• Tornado/severe weather 
• Bomb threat 
• Hard freeze 
• Loss of normal water supply 
• Hazardous material release 
• Contamination of District water supplies 
• Terrorist attack 

Command chain is defined that dispatches crews to inspect infrastructure and 
critical operations.  Operations response crews are assigned to monitor system 
operations and modify as necessary.  Communication command chain is 
defined to coordinate with other local water agencies and emergency response 
officials as necessary.  Criteria and procedures provided in the District’s 
Emergency Response Plan to return system to normal operations including 
initiating water quality testing when necessary and performing necessary 
emergency repairs to the system.  Plan contains contact information for 
responsible parties and support services.  Water shortage contingency plan 
stages will be implemented as required by the situation. 

 

8.4 Prohibitions, Consumption Reduction Methods, and Penalties 
Mandatory prohibition consumption reduction methods and penalties in the District’s water shortage 
contingency plan are presented in Appendix H and summarized below in Tables 8-3 through 8-5 to 
conform to the Urban Water Management Plan guidelines. 
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Table 8-3.  (DWR Table 36) Water Shortage Contingency – Mandatory Prohibitions 

Prohibitions Stage When Prohibition is 
Voluntarily Requested 

Stage When Prohibition  
Becomes Mandatory 

Street/sidewalk cleaning -- Stage normal 

Washing cars (residential) -- 

Restricted in State normal – Stage 1 
(allowed with water saving nozzle) 
Prohibited starting in Stage 2 
(allowed only at commercial 
establishments with fully recycled 
water) 

Watering lawns/landscapes -- 

Restricted in Stage normal – Stage 
3(residential) 
Prohibited (large landscape 
irrigation/CII customers) 
Prohibited in Stage 4 (residential) 

Irrigation of landscaping during rainfall -- State normal 

Outdoor watering from 12:00 noon to 8:00 pm Stage normal Stage 1 

Outdoor watering more than 3 days per week and odd/even 
watering Stage normal 

Stage 1 
Stage  2- restricted to no more than 
two-days/week 
Stage 3-limited to one day 
Stage 4-prohibited 

Smart irrigation timers set to more than 80% of Sacramento 
area ET 

Stage 1 – 80% 
Stage 2 – 75% 
Stage 3 – 70% 

 

Uncorrected plumbing leaks -- Stage normal 

Gutter flooding -- Stage normal 

No refilling or filling of pools Stage normal 
Restricted in Stage normal - Stage 3 
Prohibited in Stage 4 

No use of pool/spa cover Stage normal  

Pools/spas/fountain/ponds/waterways not equipped with 
recirculation pump and not constructed to be leak proof -- Stage normal 

Conveyer car washes/new commercial laundry systems that do 
not use recirculation system -- Stage normal 

New or expanded landscaping limited to drought tolerant 
plantings Stage 1 Stage 2 

Planting of turf or grass Stage 1 Stage 3 

Restaurants serving water to customers Stage 1 (unless requested) Stage 2 (unless requested) 

No new connections -- Stage 4 
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Table 8-4.  (DWR Table 37) Water Shortage Contingency – Consumption Reduction Methods 

Examples of Consumption Reduction Methods Stage When Method Takes Effect Projected Reduction, Percent 

Demand reduction program Stage 1 10%-50% 

Restrict building permits Stage 4 Not estimated 

Restrict for only priority uses Stage 4 Not estimated 

Use prohibitions Stage normal Not estimated 

Mandatory rationing Stage 1 10%-50% 

Education Program Stage normal Not estimated 

Irrigation allowed only during off-peak hours Stage 1 Not estimated 

Note: Projected reductions for each consumption reduction method represent the projected total reduction for all actions of the 
corresponding stage when method takes effect. 

 
Table 8-5.  (DWR Table 38) Water Shortage Contingency – Penalties and Charges 

Examples of Penalties and Charges Stage When Penalty Takes Effect 

Penalties for not reducing consumption Stage 2 

Termination of service and reconnect fee Stage 1 

 

8.5 Analysis of Revenue Impacts of Reduced Sales During Shortages 
The following Tables 8-6 through 8-7 present the District’s analysis of reduced revenues during water 
shortages.  Additional impacts on the District due to reduced revenues may also include impacts to 
projects such as capital improvement program projects, meters, and main replacement that are 
dependent on revenues for funding.  Tables 8-8 and 8-9 describe the District’s proposed measures to 
overcome revenue and expenditure impacts, respectively. 

 

Table 8-6.  Actions and Conditions that Impact Revenues 

Type Anticipated revenue reduction 

Reduced sales 

55 percent of the District’s customers are currently metered.  Revenue impacts would occur since the 
quantity charge portion of the bill to metered customers would experience a reduction. Revenues from 
metered customers would be reduced.  Customers with meters include multi-family, commercial, 
industrial, irrigation, institutional, and some single family customers. 

 
Table 8-7.  Actions and Conditions that Impact Expenditures 

Category Anticipated cost 

Increase staff cost Administration and operations and maintenance expenses for the District would remain the same. 

Increased O&M cost Administration and operations and maintenance expenses for the District would remain the same. 

Increased cost of supply 
During a water shortage, the District would primarily rely upon its groundwater supply, which is less 
expensive per acre-ft of supply than the purchase of surface water.  This includes the additional cost of 
electric power to pump groundwater. 
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Table 8-8.  Proposed Measures to Overcome Revenue Impacts 
Name of measures Summary of effects 

Rate adjustment 
To better address revenue decreases due to demand reductions, the District has developed a new rate 
structure that includes increased demand charges and pipeline surcharges to cover the fixed costs of 
operations, capital improvements, and debt service. 

Development of reserves The District has a reserve policy (contingency fund) in place to help offset revenue impacts during times of 
emergency. 

 

 

Table 8-9.  Proposed Measures to Overcome Expenditure Impacts 

Name of measures Summary of effects 

Development of reserves The District has a reserve policy (contingency fund) in place to help offset expenditure impacts during 
times of emergency. 

 

8.6 Reduction Measuring Mechanisms 
The following Table 8-10 summarizes District’s procedures for monitoring its reduction measuring 
mechanisms for effectiveness. 

 

Table 8-10.  Reduction Measuring Mechanisms 
Mechanism for determining actual reduction Type and quality of data expected 

Water production meters Daily production will be monitored with the water production meters on a daily or 
weekly basis, dependant upon the severity of the water shortage.   

Customer records As customers become metered, their water usage will be monitored when necessary.   
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Appendix A: Documentation of City/County Notification 
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Appendix B: Notice of Public Hearing 

 

 



 







2010 Urban Water Management Plan 

 

 C

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Appendix C: Adoption Resolution 
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Appendix D: DWR UWMP Checklist 

 

 



 



1 
 

Table I-1 Urban Water Management Plan checklist, organized by legislation number 

No. UWMP requirement a 
Calif. Water 
Code reference Subject b Additional clarification UWMP location 

1 Provide baseline daily per capita water use, urban water use 
target, interim urban water use target, and compliance daily 
per capita water use, along with the bases for determining 
those estimates, including references to supporting data.  

10608.20(e) System 
Demands 

 Section 3.2 
Appendix E 

2 Wholesalers: Include an assessment of present and proposed 
future measures, programs, and policies to help achieve the 
water use reductions. Retailers: Conduct at least one public 
hearing that includes general discussion of the urban retail 
water supplier’s implementation plan for complying with the 
Water Conservation Bill of 2009.  

10608.36 
10608.26(a) 

System 
Demands 

10608.36 Section 1.2 
Section 6.2 

3 Report progress in meeting urban water use targets using the 
standardized form.  

10608.40 Not applicable Standardized form not yet 
available 

Not applicable 

4 Each urban water supplier shall coordinate the preparation of 
its plan with other appropriate agencies in the area, including 
other water suppliers that share a common source, water 
management agencies, and relevant public agencies, to the 
extent practicable. 

10620(d)(2) Plan Preparation  Section 1.3 

5 An urban water supplier shall describe in the plan water 
management tools and options used by that entity that will 
maximize resources and minimize the need to import water 
from other regions. 

10620(f) Water Supply 
Reliability . . .  

 Section 4.8` 

6 Every urban water supplier required to prepare a plan 
pursuant to this part shall, at least 60 days prior to the public 
hearing on the plan required by Section 10642, notify any city 
or county within which the supplier provides water supplies 
that the urban water supplier will be reviewing the plan and 
considering amendments or changes to the plan. The urban 
water supplier may consult with, and obtain comments from, 
any city or county that receives notice pursuant to this 
subdivision. 

10621(b) Plan Preparation  Section 1.2 

7 The amendments to, or changes in, the plan shall be adopted 
and filed in the manner set forth in Article 3 (commencing with 
Section 10640). 

10621(c) Plan Preparation  Not applicable 
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No. UWMP requirement a 
Calif. Water 
Code reference Subject b Additional clarification UWMP location 

8 Describe the service area of the supplier  10631(a) System 
Description 

 Section 2.1 

9 (Describe the service area) climate 10631(a) System 
Description 

 Section 2.2 

10 (Describe the service area) current and projected population . 
. . The projected population estimates shall be based upon 
data from the state, regional, or local service agency 
population projections within the service area of the urban 
water supplier . . . 

10631(a) System 
Description 

 Section 2.5 

11 . . . (population projections) shall be in five-year increments to 
20 years or as far as data is available. 

10631(a) System 
Description 

 Section 2.5 

12 Describe . . . other demographic factors affecting the 
supplier's water management planning 

10631(a) System 
Description 

 Table 2-3 

13 Identify and quantify, to the extent practicable, the existing 
and planned sources of water available to the supplier over 
the same five-year increments described in subdivision (a). 

10631(b) System Supplies  Section 4.1 – 
surface water 
Section 4.2 – 
groundwater 
Section 5 – 
recycled water 
 

14 (Is) groundwater . . . identified as an existing or planned 
source of water available to the supplier . . .? 

10631(b) System Supplies Source classifications are: 
surface water, 
groundwater, recycled 
water, storm water, 
desalinated sea water, 
desalinated brackish 
groundwater, and other. 

Section 4.2 

15 (Provide a) copy of any groundwater management plan 
adopted by the urban water supplier, including plans adopted 
pursuant to Part 2.75 (commencing with Section 10750), or 
any other specific authorization for groundwater management. 
Indicate whether a groundwater management plan been 
adopted by the water supplier or if there is any other specific 
authorization for groundwater management. Include a copy of 
the plan or authorization. 

10631(b)(1) System Supplies  Appendix G 
Section 4.2 
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No. UWMP requirement a 
Calif. Water 
Code reference Subject b Additional clarification UWMP location 

16 (Provide a) description of any groundwater basin or basins 
from which the urban water supplier pumps groundwater. 

10631(b)(2) System Supplies  Section 4.2 

17 For those basins for which a court or the board has 
adjudicated the rights to pump groundwater, (provide) a copy 
of the order or decree adopted by the court or the board  

10631(b)(2) System Supplies  Section 4.2 
(not 
adjudicated) 

18 (Provide) a description of the amount of groundwater the 
urban water supplier has the legal right to pump under the 
order or decree.  

10631(b)(2) System Supplies  Section 4.2.3 

19 For basins that have not been adjudicated, (provide) 
information as to whether the department has identified the 
basin or basins as overdrafted or has projected that the basin 
will become overdrafted if present management conditions 
continue, in the most current official departmental bulletin that 
characterizes the condition of the groundwater basin, and a 
detailed description of the efforts being undertaken by the 
urban water supplier to eliminate the long-term overdraft 
condition. 

10631(b)(2) System Supplies  Section 4.2.1 

20 (Provide a) detailed description and analysis of the location, 
amount, and sufficiency of groundwater pumped by the urban 
water supplier for the past five years. The description and 
analysis shall be based on information that is reasonably 
available, including, but not limited to, historic use records. 

10631(b)(3) System Supplies  Section 4.2 

21 (Provide a) detailed description and analysis of the amount 
and location of groundwater that is projected to be pumped by 
the urban water supplier. The description and analysis shall 
be based on information that is reasonably available, 
including, but not limited to, historic use records. 

10631(b)(4) System Supplies Provide projections for 
2015, 2020, 2025, and 
2030. 

Table 4-6 

22 Describe the reliability of the water supply and vulnerability to 
seasonal or climatic shortage, to the extent practicable, and 
provide data for each of the following: (A) An average water 
year, (B)  A single dry water year, (C) Multiple dry water years. 

10631(c)(1) Water Supply 
Reliability . . .  

 Section 4.9 
 

23 For any water source that may not be available at a consistent 
level of use - given specific legal, environmental, water 
quality, or climatic factors - describe plans to supplement or 
replace that source with alternative sources or water demand 
management measures, to the extent practicable. 

10631(c)(2) Water Supply 
Reliability . . .  

 Section 4.9 
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Calif. Water 
Code reference Subject b Additional clarification UWMP location 

24 Describe the opportunities for exchanges or transfers of water 
on a short-term or long-term basis. 

10631(d) System Supplies  Section 4.4 

25 Quantify, to the extent records are available, past and current 
water use, and projected water use (over the same five-year 
increments described in subdivision (a)), identifying the uses 
among water use sectors, including, but not necessarily 
limited to, all of the following uses: (A) Single-family 
residential; (B) Multifamily; (C) Commercial; (D) Industrial; (E) 
Institutional and governmental; (F) Landscape; (G) Sales to 
other agencies; (H) Saline water intrusion barriers, 
groundwater recharge, or conjunctive use, or any combination 
thereof;(I) Agricultural.  

10631(e)(1) System 
Demands 

Provide numbers for each 
category. 

Section 3.3 

26 (Describe and provide a schedule of implementation for) each 
water demand management measure that is currently being 
implemented, or scheduled for implementation, including the 
steps necessary to implement any proposed measures, 
including, but not limited to, all of the following: (A) Water 
survey programs for single-family residential and multifamily 
residential customers; (B) Residential plumbing retrofit; (C) 
System water audits, leak detection, and repair; (D) Metering 
with commodity rates for all new connections and retrofit of 
existing connections; (E) Large landscape conservation 
programs and incentives; (F) High-efficiency washing machine 
rebate programs;  
(G) Public information programs; (H) School education 
programs; (I) Conservation programs for commercial, 
industrial, and institutional accounts; (J) Wholesale agency 
programs; (K) Conservation pricing; (L) Water conservation 
coordinator; (M) Water waste prohibition;(N) Residential ultra-
low-flush toilet replacement programs. 

10631(f)(1) DMMs Discuss each DMM, even 
if it is not currently or 
planned for 
implementation. Provide 
any appropriate 
schedules. 

Section 6.1 
Appendix J 
(CUWCC BMP 
reports) 
 

27 A description of the methods, if any, that the supplier will use 
to evaluate the effectiveness of water demand management 
measures implemented or described under the plan. 

10631(f)(3) DMMs  Appendix J 
(CUWCC BMP 
reports) 
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Calif. Water 
Code reference Subject b Additional clarification UWMP location 

28 An estimate, if available, of existing conservation savings on 
water use within the supplier's service area, and the effect of 
the savings on the supplier's ability to further reduce demand. 

10631(f)(4) DMMs  Appendix J 
(CUWCC BMP 
reports) 
Per item no. 32 
in this table, 
since SSWD is 
a signer of the 
MOU and 
submits the 
annual reports, 
they are 
deemed with 
no. 28 and 29 
in this table. 

29 An evaluation of each water demand management measure 
listed in paragraph (1) of subdivision (f) that is not currently 
being implemented or scheduled for implementation. In the 
course of the evaluation, first consideration shall be given to 
water demand management measures, or combination of 
measures, that offer lower incremental costs than expanded 
or additional water supplies. This evaluation shall do all of the 
following: (1) Take into account economic and noneconomic 
factors, including environmental, social, health, customer 
impact, and technological factors; (2) Include a cost-benefit 
analysis, identifying total benefits and total costs; (3) Include a 
description of funding available to implement any planned 
water supply project that would provide water at a higher unit 
cost; (4) Include a description of the water supplier's legal 
authority to implement the measure and efforts to work with 
other relevant agencies to ensure the implementation of the 
measure and to share the cost of implementation. 

10631(g) DMMs See 10631(g) for 
additional wording. 

Appendix J 
(CUWCC BMP 
reports) 
Per item no. 32 
in this table, 
since SCWA is 
a signer of the 
MOU and 
submits the 
annual reports, 
they are 
deemed 
compliant with 
no. 28 and 29 
in this table. 
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30 (Describe) all water supply projects and water supply 
programs that may be undertaken by the urban water supplier 
to meet the total projected water use as established pursuant 
to subdivision (a) of Section 10635. The urban water supplier 
shall include a detailed description of expected future projects 
and programs, other than the demand management programs 
identified pursuant to paragraph (1) of subdivision (f), that the 
urban water supplier may implement to increase the amount 
of the water supply available to the urban water supplier in 
average, single-dry, and multiple-dry water years. The 
description shall identify specific projects and include a 
description of the increase in water supply that is expected to 
be available from each project. The description shall include 
an estimate with regard to the implementation timeline for 
each project or program.  

10631(h) System Supplies  Section 4.10 

31 Describe the opportunities for development of desalinated 
water, including, but not limited to, ocean water, brackish 
water, and groundwater, as a long-term supply. 

10631(i) System Supplies  Section 4.3 

32 Include the annual reports submitted to meet the Section 6.2 
requirement (of the MOU), if a member of the CUWCC and 
signer of the December 10, 2008 MOU. 

10631(j) DMMs Signers of the MOU that 
submit the annual reports 
are deemed compliant 
with Items 28 and 29. 

Appendix J 
(CUWCC BMP 
reports) 
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No. UWMP requirement a 
Calif. Water 
Code reference Subject b Additional clarification UWMP location 

33 Urban water suppliers that rely upon a wholesale agency for a 
source of water shall provide the wholesale agency with water 
use projections from that agency for that source of water in 
five-year increments to 20 years or as far as data is available. 
The wholesale agency shall provide information to the urban 
water supplier for inclusion in the urban water supplier's plan 
that identifies and quantifies, to the extent practicable, the 
existing and planned sources of water as required by 
subdivision (b), available from the wholesale agency to the 
urban water supplier over the same five-year increments, and 
during various water-year types in accordance with 
subdivision (c). An urban water supplier may rely upon water 
supply information provided by the wholesale agency in 
fulfilling the plan informational requirements of subdivisions 
(b) and (c). 

10631(k) System 
Demands 

 Section 3.3 

34 The water use projections required by Section 10631 shall 
include projected water use for single-family and multifamily 
residential housing needed for lower income households, as 
defined in Section 50079.5 of the Health and Safety Code, as 
identified in the housing element of any city, county, or city 
and county in the service area of the supplier. 

10631.1(a) System 
Demands 

 Section 3.3.2 

35 Stages of action to be undertaken by the urban water supplier 
in response to water supply shortages, including up to a 50 
percent reduction in water supply, and an outline of specific 
water supply conditions which are applicable to each stage. 

10632(a) Water Supply 
Reliability . . .  

 Section 8.1 

36 Provide an estimate of the minimum water supply available 
during each of the next three water years based on the driest 
three-year historic sequence for the agency's water supply. 

10632(b) Water Supply 
Reliability . . .  

 Section 8.2 

37 (Identify) actions to be undertaken by the urban water supplier 
to prepare for, and implement during, a catastrophic 
interruption of water supplies including, but not limited to, a 
regional power outage, an earthquake, or other disaster. 

10632(c) Water Supply 
Reliability . . .  

 Section 8.3 

38 (Identify) additional, mandatory prohibitions against specific 
water use practices during water shortages, including, but not 
limited to, prohibiting the use of potable water for street 
cleaning. 

10632(d) Water Supply 
Reliability . . .  

 Section 8.4 
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Calif. Water 
Code reference Subject b Additional clarification UWMP location 

39 (Specify) consumption reduction methods in the most 
restrictive stages. Each urban water supplier may use any 
type of consumption reduction methods in its water shortage 
contingency analysis that would reduce water use, are 
appropriate for its area, and have the ability to achieve a 
water use reduction consistent with up to a 50 percent 
reduction in water supply. 

10632(e) Water Supply 
Reliability . . .  

 Section 8.4 

40 (Indicated) penalties or charges for excessive use, where 
applicable. 

10632(f) Water Supply 
Reliability . . .  

 Section 8.4 

41 An analysis of the impacts of each of the actions and 
conditions described in subdivisions (a) to (f), inclusive, on the 
revenues and expenditures of the urban water supplier, and 
proposed measures to overcome those impacts, such as the 
development of reserves and rate adjustments.  

10632(g) Water Supply 
Reliability . . .  

 Section 8.5 

42 (Provide) a draft water shortage contingency resolution or 
ordinance. 

10632(h) Water Supply 
Reliability . . .  

 Appendix H 
 

43 (Indicate) a mechanism for determining actual reductions in 
water use pursuant to the urban water shortage contingency 
analysis. 

10632(i) Water Supply 
Reliability . . .  

 Section 8.6 

44 Provide, to the extent available, information on recycled water 
and its potential for use as a water source in the service area 
of the urban water supplier. The preparation of the plan shall 
be coordinated with local water, wastewater, groundwater, 
and planning agencies that operate within the supplier's 
service area 

10633 System Supplies  Section 5 

45 (Describe) the wastewater collection and treatment systems in 
the supplier's service area, including a quantification of the 
amount of wastewater collected and treated and the methods 
of wastewater disposal. 

10633(a) System Supplies  Section 5.2 

46 (Describe) the quantity of treated wastewater that meets 
recycled water standards, is being discharged, and is 
otherwise available for use in a recycled water project. 

10633(b) System Supplies  Section 5.2 

47 (Describe) the recycled water currently being used in the 
supplier's service area, including, but not limited to, the type, 
place, and quantity of use. 

10633(c) System Supplies  Section 5.3 
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No. UWMP requirement a 
Calif. Water 
Code reference Subject b Additional clarification UWMP location 

48 (Describe and quantify) the potential uses of recycled water, 
including, but not limited to, agricultural irrigation, landscape 
irrigation, wildlife habitat enhancement, wetlands, industrial 
reuse, groundwater recharge, indirect potable reuse, and 
other appropriate uses, and a determination with regard to the 
technical and economic feasibility of serving those uses. 

10633(d) System Supplies  Section 5.4.1 

49 (Describe) The projected use of recycled water within the 
supplier's service area at the end of 5, 10, 15, and 20 years, 
and a description of the actual use of recycled water in 
comparison to uses previously projected pursuant to this 
subdivision. 

10633(e) System Supplies  Section 5.4.2 

50 (Describe the) actions, including financial incentives, which 
may be taken to encourage the use of recycled water, and the 
projected results of these actions in terms of acre-feet of 
recycled water used per year. 

10633(f) System Supplies  Section 5.5 

51 (Provide a) plan for optimizing the use of recycled water in the 
supplier's service area, including actions to facilitate the 
installation of dual distribution systems, to promote 
recirculating uses, to facilitate the increased use of treated 
wastewater that meets recycled water standards, and to 
overcome any obstacles to achieving that increased use. 

10633(g) System Supplies  Section 5.5 

52 The plan shall include information, to the extent practicable, 
relating to the quality of existing sources of water available to 
the supplier over the same five-year increments as described 
in subdivision (a) of Section 10631, and the manner in which 
water quality affects water management strategies and supply 
reliability. 

10634 Water Supply 
Reliability . . .  

For years 2010, 2015, 
2020, 2025, 2030, and 
2035 

Section 4.5 
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53 Every urban water supplier shall include, as part of its urban 
water management plan, an assessment of the reliability of its 
water service to its customers during normal, dry, and multiple 
dry water years. This water supply and demand assessment 
shall compare the total water supply sources available to the 
water supplier with the total projected water use over the next 
20 years, in five-year increments, for a normal water year, a 
single dry water year, and multiple dry water years. The water 
service reliability assessment shall be based upon the 
information compiled pursuant to Section 10631, including 
available data from state, regional, or local agency population 
projections within the service area of the urban water supplier. 

10635(a)  Water Supply 
Reliability . . .  

Years 2010 - 2035 Section 7 

54 The urban water supplier shall provide that portion of its urban 
water management plan prepared pursuant to this article to 
any city or county within which it provides water supplies no 
later than 60 days after the submission of its urban water 
management plan. 

10635(b)  Plan Preparation  Section 1.2 

55 Each urban water supplier shall encourage the active 
involvement of diverse social, cultural, and economic 
elements of the population within the service area prior to and 
during the preparation of the plan. 

10642 Plan Preparation  Section 1.2 

56 Prior to adopting a plan, the urban water supplier shall make 
the plan available for public inspection and shall hold a public 
hearing thereon. Prior to the hearing, notice of the time and 
place of hearing shall be published within the jurisdiction of 
the publicly owned water supplier pursuant to Section 6066 of 
the Government Code. The urban water supplier shall provide 
notice of the time and place of hearing to any city or county 
within which the supplier provides water supplies. A privately 
owned water supplier shall provide an equivalent notice within 
its service area. 

10642 Plan Preparation  Section 1.2 

57 After the hearing, the plan shall be adopted as prepared or as 
modified after the hearing. 

10642 Plan Preparation  Section 1.2 

58 An urban water supplier shall implement its plan adopted 
pursuant to this chapter in accordance with the schedule set 
forth in its plan. 

10643 Plan Preparation  Section 1.4 
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No. UWMP requirement a 
Calif. Water 
Code reference Subject b Additional clarification UWMP location 

59 An urban water supplier shall submit to the department, the 
California State Library, and any city or county within which 
the supplier provides water supplies a copy of its plan no later 
than 30 days after adoption. Copies of amendments or 
changes to the plans shall be submitted to the department, 
the California State Library, and any city or county within 
which the supplier provides water supplies within 30 days 
after adoption. 

10644(a) Plan Preparation  Section 1.2 

60 Not later than 30 days after filing a copy of its plan with the 
department, the urban water supplier and the department 
shall make the plan available for public review during normal 
business hours. 

10645 Plan Preparation  Section 1.2 

a The UWMP Requirement descriptions are general summaries of what is provided in the legislation. Urban water suppliers should review the exact legislative wording prior to 
submitting its UWMP. 

b The Subject classification is provided for clarification only. It is aligned with the organization presented in Part I of this guidebook. A water supplier is free to address the UWMP 
Requirement anywhere with its UWMP, but is urged to provide clarification to DWR to facilitate review.  
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1. Introduction 
The efficient and economic use of water has been an objective of the Sacramento Suburban Water 
District (District) for many years.  Water conservation is also a state-wide priority in meeting the 
future water needs of the state and region as outlined in the 2009 California Water Plan. 

This analysis describes the District’s water use characteristics and develops an estimate of the 
gallons per capita per day (GPCD) target options for the District.  This analysis presents the key 
results of this evaluation, which are the four GPCD targets.  All of the figures and tables for this 
analysis are included as attachments at the end of this document. 

2. Baseline Water Use 
The District must define a 10-year baseline period for daily per capita water use.  The determination 
of the baseline water use involves the following steps: 

1. Estimate the service area population for each year in the base period which is from 1995 
through 2010,  

2. Calculate gross water use for each year in the base period,  

3. Calculate daily per capita water use for each year in the base period by dividing the gross water 
use by the service area population, 

4. Calculate the average per capita water use by annual GPCD values for the 10-year periods 
occurring between 1995 and 2010, and 

5. Select the 10-year baseline period. 

2.1 Historical Population 
Figure 1 presents the historical population and number of connections or customers that are served 
by the District’s retail water system.  Year 2000 total population is based on the year 2000 census.  
Per the DWR Methodology, Methodology 2: Service Area Population, the District falls into Category 2, 
a water supplier who has an electronic GIS map of their distribution area, but whose actual distribu-
tion area does not overlap substantially (>= 95%) with city boundaries.  The alternative methodology 
for service area population described in Appendix A of the DWR Methodology was followed for 
estimating the District’s service area population from 1995 through 2010. 

The year 2000 census population estimate is based on the total population by census block group.  
A census block is the smallest geographical unit used by the Census Bureau.  Census blocks are 
areas bounded on all sides by visible features, such as streets, roads, streams, and railroad tracks, 
and by invisible boundaries such as city, town, township, county limits, and property lines.  Census 
blocks are grouped into block groups.  The District’s GIS boundary map of the distribution area was 
overlaid on the 2000 census block group map to identify the census block groups located within the 
District’s service area.  Each block’s total population and population by structure type in 2000 was 
obtained from the Census Bureau’s website.   The population in single family and multi family 
residences combined with total District connections, for the census year 2000, was used to develop 
a ratio of persons per connection for the year 2000.  These ratios were applied to active connections 
data for non-census years to estimate non-census-year population.  Table 1 provides the resulting 
historical population estimate of retail water system customers within the District.   
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2.2 Historical Water Use 
This section describes the District’s historical water use characteristics and trends over time.  Also 
discussed is the District’s gross water use, calculated as defined by DWR. 

As depicted on Figure 2, the District’s total annual retail water system water use grew steadily until 
2002.  Total water use is measured based on the total water produced from the sources of supply, 
and includes water use that is not metered, such as water used for pipe flushing and fire hydrant 
flow testing, and system leaks.   

Figure 3 depicts the total annual water use per connection.  Figure 4 depicts the District’s total 
annual water use per person expressed as GPCD.  The highest 10-year average is the 1995 to 2004 
period. 

Gross water use is a measure of water supplied to the distribution system over 12 months and 
adjusted for changes in distribution system storage and deliveries to other water suppliers that pass 
through the distribution system.  Water wholesaled to other agencies as well as any recycled water 
deliveries within the retail service area are subtracted from the District’s total water production in 
order to determine the annual gross water use. 

 

2.3 Baseline Per Capita Water Use 
The daily per capita water use for each year from 1995 through 2010 is calculated by dividing the 
gross water use for each year by the service area population for each year, respectively.  If the 
District’s 2008 recycled water percent is less than 10 percent of the total 2008 deliveries, then the 
first base period is a continuous 10-year period.  Because the District has not used recycled water 
historically, the District’s base period will be a 10-year period, as shown in Table 2.  In order to 
calculate the baseline per capita water use, the annual daily per capita water use is averaged for 10-
year periods ending no earlier than December 31, 2004 and no later than December 31, 2010.  The 
District’s baseline daily per capita water use of 242 GPCD is based on a base period starting in 1995 
and ending in 2004.  The annual daily per capita water use and 10-year average per capita water 
use for the District is shown in Tables 1 and 3. 

A second baseline period that must be calculated is a 5-year range.  This is utilized as a check 
against the District’s selected GPCD target method.  If the District’s selected GPCD target method 
results in a GPCD target that is greater than 95 percent of the 5-year base daily per capita range, 
than the District’s target shall be 95 percent of their 5-year base daily per capita range.  As shown in 
Table 4, the District’s 5-year base daily per capita range is 235 GPCD.  95 percent of this value is 
223 GPCD.  This value will be used later in this analysis as a check against the recommended 
method GPCD value.  If the selected GPCD target method results in a GPCD target greater than 95 
percent of the 5-year baseline GPCD, the District will be required to adjust their target to meet a 
target equal to 95 percent of the 5-year baseline GPCD (223 GPCD). 
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3.  GPCD Targets 
New requirements regarding water use targets are in the SBX 7-7 bill passed in early November 
2009 by the state legislature.  There are four methods that the legislation defines for establishing a 
GPCD target.  The District will have to select one of the methods to establish their 2020 water use 
target, as well as the interim 2015 target.  The District will have to select the GPCD method it will use 
for the 2010 urban water management plan, to be adopted by July 1, 2011.  The four methods 
available to establish the District’s GPCD target are described below. 

1. Eighty percent of the District’s baseline per capita daily water use using a 10-year average, 
starting no earlier than 1995.  Method 1 is relatively straightforward in that it involves com-
puting the population divided by the total water production by year. 

2. The per capita daily water use that is estimated using the sum of several defined perfor-
mance standards for water use for indoor residential, outdoor landscape, and commercial, 
industrial, and institutional (CII) purposes.  This method requires quantifying the landscaped 
area and the baseline CII GPCD.  Outdoor water use would be limited to the amount of land-
scape water use defined for the 1992 and 2010 Model Landscape Ordinance. 

3. Ninety-five percent of the applicable state hydrologic region target, as set forth in the state’s 
20x2020 Water Conservation Plan (dated February, 2010).  Method 3 is the simplest of the 
methods as it involves looking up a table value for the applicable hydrologic region. 

4. Calculated water savings based on indoor residential water savings, metering savings, CII 
savings, and landscape and water loss savings, as set forth in DWR’s Provisional Method 4 
for Calculating Urban Water Use Targets, released February 2011. 

The “Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use” (DWR 
Methodology) was issued by the DWR on October 1, 2010.  The methodologies document presents 
standardized approaches to calculate the GPCD targets for Methods 1 and 2.  Figure 5 presents the 
results of the analysis for Methods 1, 2, 3, and 4 in comparison to the District’s most recent 3-year 
average GPCD and 95 percent of the District’s 5-year baseline.  Table 1 contains all of the detailed 
input and calculations for this evaluation. Table 5 provides a summary of the GPCD targets by 
method. The District will be able to reevaluate their targets and selected target method when 
completing the 2015 UWMP.  Following the 2015 UWMP, the District will not be able to change the 
method it selects for the 2020 target. 

 

3.1 Method 1 
The Method 1 GPCD goal is 193 GPCD which is 80% of the 10-year baseline.   

3.2 Method 2 
The Method 2 GPCD goal has three components consisting of indoor residential, outdoor landscap-
ing, and CII water use.  A preliminary estimate of the District’s GPCD target using this method results 
in a 2020 GPCD target of 159 GPCD.  This is a preliminary estimate because it is based on esti-
mated landscape area and estimated CII baseline GPCD.  Table 6 provides detail calculations for this 
method. Per DWR’s technical methodology for baseline commercial, industrial, and institutional 
water use (Methodology 7) “a retail water supplier must have CII water use data for the entire 
baseline period used in the water supplier’s calculation of base daily per capita water use.  If the CII 
data do not exist, the retail water supplier should use another method.”  Because the District does 
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not have accurate historical water use and customer data for the CII customer sectors, it is recom-
mended that the District does not pursue this methodology at this time.   

The landscaped area water use through dedicated or residential meters or connections shall also be 
determined for this method.  Because the District’s historical CII data does not exist in the format 
necessary for this method, it is recommended that the District not further pursue determination of 
the landscaped area within the retail service area. 

3.3 Method 3 
The Method 3 GPCD target is based on 95% of the Hydrologic Region No. 5 GPCD target of 176 
GPCD as set forth in the state’s 20x2020 Water Conservation Plan (dated February, 2010).  The 
resulting target is 167 GPCD by 2020.   

3.4 Method 4 
Method 4 is based on calculating the water savings based on indoor residential water savings, 
metering savings, CII savings, and landscape and water loss savings, as set forth in DWR’s Provi-
sional Method 4 for Calculating Urban Water Use Targets, released February, 2011.  A preliminary 
estimate of the District’s GPCD target using this method results in a 2020 GPCD target of 179 GPCD.  
This is a preliminary estimate because it is based on an estimated CII baseline GPCD.  DWR provides 
key equations and the related assumptions to estimate the water savings from three general water 
use sectors: residential indoor, CII, and landscape and water loss.  Table 7 provides detailed calcula-
tions for this method. 

3.5 2015 Interim Target 
The target method selected by the District will define a 2020 target GPCD.  The District will also be 
required to meet an interim target in 2015.  The interim target is determined as the GPCD that is 
halfway between the baseline daily per capita water use and the 2020 GPCD target. 
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4. Conclusions and Recommendations 
Below is a summary of the conclusions of this analysis: 

1. The District’s 10-year baseline is 242 GPCD.  This baseline is used for the determination of 
the Method 1 GPCD. 

2. The District’s 5-year baseline is 235 GPCD.  95 percent of this 5-year baseline is 223 GPCD.  
If the method selected by the District results in a GPCD target greater than 95 percent of the 
5-year baseline, than the District’s target shall be adjusted to equal 95 percent of the 5-year 
baseline (223 GPCD). 

3. The District’s 2020 GPCD target utilizing Method 1 is 193 GPCD (2015 interim target is 218 
GPCD). 

4. The District’s 2020 GPCD target utilizing Method 2 is estimated to be approximately 159 
GPCD (2015 interim target is 200 GPCD).  Because the District does not have accurate his-
torical water use data broken down for CII customers, the District should not consider the 
GPCD Method 2 as an option. 

5. The District’s 2020 GPCD target utilizing Method 3 is 167 GPCD (2015 interim target is 204 
GPCD). 

6. The District’s 2020 GPCD target utilizing provisional Method 4 is 175 GPCD (2015 interim 
target is 208 GPCD). Because the District does not have accurate historical water use data 
broken down for CII customers, the District should not consider the GPCD Method 4 as an 
option. 

7. The District’s 2008 through 2010 average GPCD was 193 GPCD.   
8. The District’s 2010 per capita water use was 194 GPCD 

It is recommended that the District select Method 1, requiring a retail water system use of no greater 
than 193 GPCD by 2020 with a 2015 interim target of 218 GPCD.  The District is currently meeting 
both the 2020 and the 2015 interim target. 
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Attachment A: Figures 

Figure 1.  Historical Population and Total Connections 

Figure 2.  Historical Water Production for District Retail  

Figure 3.  Historical Water Production per Connection 

Figure 4.  Historical Gallons per Capita per Day 

Figure 5.  GPCD Target Options 
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Figure 1.  Historical Population and Total Connections

Populaiton

Connections

41,602 41,198 43,577 43,401 44,123 44,129 45,702 45,610 45,000 43,353 43,568 43,951 43,998 44,090 44,147 44,183

0

20,000

40,000

60,000

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year



41,261
43,121 43,906

40,185

45,825
47,245

49,373 49,181 49,322 48,599

41,193
39,904

44,582

38,498

35,105
36,386

0

10,000

20,000

30,000

40,000

50,000

60,000

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

W
at
er
 P
ro
du

ct
io
n,
 a
c‐
ft
/y
r

Year

Figure 2.  Historical Water Production for District Retail
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Figure 3.  Historical Water Production per Connection
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Figure 4.  Historical Gallons per Capita per Day
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Attachment B: Tables 

Table 1.  Water Use Analysis 

Table 2. (DWR Table 13) Base Period Ranges 

Table 3. (DWR Table 14) Base Daily Per Capita Water Use – 10-to 15-year range 

Table 4. (DWR Table 15) Base Daily Per Capita Water Use –5-year range 

Table 5. GPCD Target Calculations Summary 

Table 6. Method 2 Supporting Data and Calculations 

Table 7. Method 4 Supporting Data and Calculations 



Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
 Gross Production, AF 41,261 43,121 43,906 40,185 45,825 47,245 49,373 49,181 49,322 48,599 41,193 39,904 44,582 38,498 35,105 36,386          
Estimated CII sales, AF 8,385 8,763 8,923 8,167 9,313 9,602 10,034 9,995 10,024 12,940 7,284 8,110 7,084 7,824 7,800 5,420            

Population
Population 160,647 159,087 168,274 167,594 170,382 170,405 176,480 176,124 173,769 167,409 168,239 169,718 169,900 170,255 170,475 167,489      

Connections
Single family‐unmetered 37,521 36,558 37,965 37,353 36,583 36,530 31,560 31,609 32,285 25,231 26,265 26,275 22,351 20,665 19,388 19,784          
Single family ‐ metered 711 1,717 1,959 2,236 3,179 1,505 9,494 9,994 8,005 10,358 10,651 10,846 14,925 16,430 17,943 17,582          
Total single family 38,232 38,275 39,924 39,589 39,762 38,035 41,054 41,603 40,290 35,589 36,916 37,121 37,276 37,095 37,331 37,331          
MF ‐ unmetered 0 0 0 0 0 0 0 0 0 0 2,106 1,990 1,875 1,759 1,644 1,528            
MF ‐ metered 0 0 0 0 0 0 0 0 0 0 1,697 1,811 1,937 2,279 2,191 2,302            
Total multi‐family 571 433 443 445 2,318 3,075 1,143 2,000 190 3,268 3,803 3,801 3,812 4,038 3,835 3,830            
Commercial 2,790 2,416 3,101 3,259 1,705 2,843 3,424 1,830 4,139 4,099 2,230 2,275 2,129 2,132 2,138 2,126            
Industrial 1 1 1 1 1 94 57 57 290 242 1 1 14 14 13 13                  
Institutional 0 0 0 0 176 0 0 77 0 59 450 539 461 468 472 471               
Landscape Irrigation 8 73 108 107 161 82 24 43 91 96 168 214 306 343 358 377               
Total 41,602 41,198 43,577 43,401 44,123 44,129 45,702 45,610 45,000 43,353 43,568 43,951 43,998 44,090 44,147 44,183          

GPCD

GPCD‐Total (population based on 2000 census 
population ratio of 2000 total connections) 229 242 233 214 240 248 250 249 253 259 219 210 234 202 184 194               
GPCD‐CII only 47 49 49 44 49 51 54 55 56 73 42 46 40 44 44 30                  

Baseline GPCD
GPCD Total ‐ 10 year average 242 241 237 238 236 231 225               
GPCD Total ‐ 5 year average 235 225 210 204               
CII GPCD Total ‐ 10 year average 53 52 52 51 51 50 48                  

Table 1. Water Use Analysis

P:\38000\138919 ‐ Sac Suburban Water District 2010 UWMP\Analysis\SSWD UWMP calcs_040511.xlsx
4/5/2011



Base Parameter Value Units
10- to 15-year base period 2008 total water deliveries 38,498 ac-ft/yr

2008 total volume of delivered recycled water 0 ac-ft/yr
2008 recycled water as a percent of total deliveries 0 percent
Number of years in base period1 10 years
Year beginning base period range 1995
Year ending base period range2 2004

5-year base period Number of years in base period 5 years
Year beginning base period range 2003
Year ending base period range3 2007

2 The ending year must be between December 31, 2004 and December 31, 2010.
3 The ending year must be between December 31, 2007 and December 31, 2010.

Table 2. (DWR Table 13) Base Period Ranges

1 If the 2008 recycled water percent is less than 10 percent, then the first base period is a continuous 10-year 
period.  If the amount of recycled water delivered in 2008 is 10 percent or greater, the first base period is a 
continuous 10- to 15-year period.

Note - Recycled water is used for agricultural uses and is not included in the water used within the distribution 
system service area.



Table 3. (DWR Table 14) Base Daily per Capita Water Use - 10- to 15-year range

Sequence Year Calendar Year
Year 1 1995 160,647          41,261         229
Year 2 1996 159,087          43,121         242
Year 3 1997 168,274          43,906         233
Year 4 1998 167,594          40,185         214
Year 5 1999 170,382          45,825         240
Year 6 2000 170,405          47,245         248
Year 7 2001 176,480          49,373         250
Year 8 2002 176,124          49,181         249
Year 9 2003 173,769          49,322         253
Year 10 2004 167,409          48,599         259
Year 11
Year 12
Year 13
Year 14
Year 15

242
1 Add the values in the column and divide by the number of rows.

Base period year
Distribution 

System 
Population

Daily system 
gross water 
use, ac-ft/yr

Annual daily 
per capita 
water use, 

GPCD

Base Daily Per Capita Water Use1



Table 4. (DWR Table 15) Base Daily per Capita Water Use - 5-year range

Sequence 
Year

Calendar 
Year

Year 1 2003 173,769               49,322         253
Year 2 2004 167,409               48,599         259
Year 3 2005 168,239               41,193         219
Year 4 2006 169,718               39,904         210
Year 5 2007 169,900               44,582         234

235
1 Add the values in the columne and divide by the number of rows.

Base period year

Distribution 
System Population

Daily system 
gross water 
use, ac-ft/yr

Annual 
daily per 

capita 
water use, 

Base Daily Per Capita Water Use1



Method Factor Units Comments

Method 1. 80% of Baseline
Baseline per capita daily water use 242 GPCD 10‐year average gpcd from 1995 through 2004
Method 1 2015 interim target: 218 GPCD 90% of the urban retail water supplier's baseline per capita daily water use
Method 1 2020 target:  193 GPCD 80% of the urban retail water supplier's baseline per capita daily water use

Method 2. Performance Standards See Table 6 for supporting calculations
Method 2 2015 interim target: 200 GPCD Halfway between Baseline per capita daily water use and 2020 target.

Method 2 total: 159 GPCD Target indoor use+Target outdoor use+Target CII use

Method 3. 95% of Draft 20x2020 Plan
Applicable target for SSWD: 176 GPCD Hydrologic Region #5 (2015 interim target 215 GPCD)
Method 3 2015 interim target: 204 GPCD 95% of Hydraulic Region #5 interim target
Method 3 2020 target: 167 GPCD 95% of Hydraulic Region #5 target

Method 4. Savings from Indoor 
Residential,Unmetered 
Use,CII,Landscape/Water Loss See Table 7 for supporting calculations
Method 4 2015 interim target: 208 GPCD Halfway between Baseline per capita daily water use and 2020 target.

Method 4 gpcd 2020 target 175 GPCD
Base daily per capita use minus sum of savings for indoor residential, 10% of CII, 20% of 
unmetered use, and 21.6% of other uses (landscape and water loss).

Table 5. GPCD Target Calculations Summary



Part A: Indoor Residential Water Use GPCD
Indoor Residential Water Use Standard per Section 10608.20 (b)(2)(A) 55

Part B: Irrigated Landscapes

 SF MF
Dedicated 
irrigation  SF MF

Dedicated 
irrigation

Pre 2010 37,331   3,835  358                   2,723    4,356            43,560     133,933,388  ‐‐ 50.5 1992 =(ETO)(0.62)[(0.8xLA) 3,354,763,490

2010 through 2020 743         463      47                     1,307    3,267               32,670          4,014,969  50.5 2010
=(ETO)(0.62)[(0.7xLA)+(
0.3xSLA)] 100,566,951      

Total ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 3,455,330,441 166,611    57

a Average irrigated area per account is based on the following assumptions per account type:
     SF pre 2010 - Average lot size is 0.25 acres with 25% irrigated landscape.
     SF post 2010 - Average lot size is 0.15 acres with 20% irrigated landscape.
     MF - Average lot size is 0.5 acres with 20% irrigated landscape.
     Dedicated irrigation - Average irrigated area of one acre pre 2010 and 3/4 acre post 2010.
bFair Oaks, from Model Landscape Ordinance Appendix A
MWELO = Model Water Efficient Landscape Ordinance
MAWA = Maximum Applied Water Allowance
LA = landscaped area
SLA = special landscaped area

Part C: Commercial, Industrial, and Institutional (CII) Water Use
CII Baseline = Maximum 10-year rolling average= 53 <--CII use is estimate, complete records not available to determine CII baseline
10% Reduction in CII Baseline 5.3
CII 2020 Target, gpcd 47

Total Method 2 Target Sum of Parts A, B, and C: 159

MAWA, gal/yr
2020 
population

Landscape 
Water Use 
Target, 
gpcd

Table 6. Method 2 Supporting Data and Calculation
Indoor Use plus Irrigation Landscapes plus Commercial, Industrial, and Institutional Use

 Year landscaped 
area installed 

 Accounts 
Avg Irrigated area per 

accounta, sq ft

Total LA, sq ft SLA

Reference 

ETOb, in/yr  MWELO MAWA Equation



Equation 1

Equation 2

Equation 3

Equation 2 ‐ Landscape and Water Loss

Table 7. Method 4 Supporting Data and Calculation
Base Daily Per Capita Water Use Minus Savings from Indoor Residential, Unmetered Use, CII, and Landscape and Water Loss

Note: Equations 1, 2, and 3 from DWR "Draft Provisional Method 4 
for Calculating Urban Water Use Targets", released January 24, 

q p
Base Daily per Capita Water Use 242 GPCD
Standard Indoor Residential 70 GPCD
CII Water Use 53 GPCD
Landscape and Water Loss per Capita Use 119 GPCD

Equation 3 ‐ Total Savings
Indoor Residential Savings

BMP calculator or 15 GPCD 15 GPCD
Metering Savings

Unmetered deliveries 104 GPCD Based on 2005 unmetered deliveries (since water use data by customer category not available for all years
20 percent of unmetered deliveries 21 GPCD

CII Savings
10% of CII baseline water use 5 GPCD

Landscape and Water Loss Savings
21.6% of Landscape and Water Loss per 

capita use 26 GPCD
Total Savings 67 GPCD

Equation 1 ‐ Urban Water Use Target
Urban Water Use Target 175 GPCD Base Daily per Capita Water Use minus Total Savings
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Appendix F: Wholesale Water Supply Agreements  
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Appendix G: Groundwater Management Plan (on CD) 
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Appendix H: Water Shortage Contingency Plan – 
Regulation 15 
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Regulation No. 15 
Water Conservation 

 
Adopted:  July 19, 2004 

Amended:  November 17, 2008; March 16, 2009; April 20, 2009;  
December 21, 2009, April 19, 2010 

 
 
A. Water Conservation Stage Declaration 
 

Each year, the District Board of Directors shall determine, based on data in the California 
Department of Water Resource’s (DWR) Bulletin #120 and present water conditions, the 
water stage applicable to the District for the coming year.  The declaration shall consist of 
a “normal water supply” year, or with one of the four (4) stages of varying water 
conservation measures.  The applicable stage determined by the District shall be effective 
upon adoption by the Board of Directors each year and shall remain in effect until 
changed by the Board  based on updated data from DWR, past water usage within the 
District, and existing water supply and use conditions.   
 
Regardless of water supply availability or service conditions within the District, the 
Board of Directors reserves the right to set water conservation goals and modify stage 
declarations as necessary to align with regional or state water conservation policies, 
agreements or declarations, or legal requirements.  All wasteful practices or unreasonable 
uses of District water, whether willful or negligent, are always prohibited.  The General 
Manager, following the guidelines set forth in this Regulation and other relevant Board 
policies, state laws and regulations, shall determine what constitutes a wasteful practice 
or unreasonable use of water. 
 
In addition to Normal Water Supply Conditions, the following four stages, including their 
conservation requirements, shall be observed by all water users within the District: 

 
 NORMAL WATER SUPPLY 

Water supply conditions are adequate to meet the demands of the District’s Customers.  
The goal of this stage is the use of water efficiently in conformance with the water 
conservation Best Management Practices (BMPs) specified in the District’s Urban Water 
Management Plan.  Requirements specified in this stage are applicable to and in force at 
all times and in all other stages of this regulation.  The following requirements shall be in 
force during Normal Water Supply and in all subsequent stage declarations unless the 
Board modifies or adds to these restrictions: 

 

1. Water must not be permitted to discharge, flow, or run to waste into any gutter, 
sanitary sewer, water course, or storm drain, or to any adjacent lot, from any tap, 
hose, faucet, pipe, sprinkler, or nozzle.  In the case of irrigation, “discharge,” 
“flow,” or “run to waste” means that the earth intended to be irrigated has been 
saturated with water to the point that excess water flows over the earth to waste.  
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In the case of washing, “discharge,” “flow,” or “run to waste” means the water in 
excess of that which is necessary to wash, wet or clean the dirty or dusty object, 
such as an automobile or boat, flows to waste.   

2. Washing of vehicles is permitted only with the use of a water saver nozzle 
equipped with automatic shut-off and bucket, provided minimal runoff occurs on 
sidewalks or street (less than 3 gpm is considered minimal). 

3. The use of water for washing down sidewalks, walkways, driveways, parking lots 
or buildings, except as necessary for health, sanitary, or fire protection purposes, 
is prohibited except for health, sanitary or fire protection purposes. When used for 
these exceptions, high-pressure washers shall be used. 

4. All water hoses or filling apparatus shall be equipped with a control nozzle 
capable of completely shutting off the flow of water except when positive 
pressure to the nozzle is applied. 

5. All water fixtures or heating or cooling devices must not be allowed to leak or 
discharge.  All known leaks must be repaired within seven (7) days or less 
depending on the severity of the leak. 

6. The operation of an irrigation system that applies water to an impervious surface 
(example:  concrete or asphalt) or that is in disrepair is prohibited. 

7. Irrigation of landscaping during rainfall is prohibited. 

8. Backwashing or overfilling, so as to discharge water to waste, swimming pools, 
decorative basins, or ponds in excess of the frequency reasonably necessary to 
maintain the clarity or cleanliness of the water is prohibited.  Pool draining and 
refilling, between May 1 and October 1, will be allowed only for health, 
maintenance, or structural considerations upon submittal of a written report by a 
health official or pool consultant and approval provided by the District. 

9. All pools, spas, decorative or ornamental fountains, ponds and waterways must be 
equipped with a recirculation pump and must be constructed to be leak-proof. 

10. The use of water in new conveyer car washes and new commercial laundry 
systems that do not use a recirculation system shall be prohibited. 

The following are recommended practices for this stage: 
 

1. Water during cooler morning and evening hours to reduce evaporation and avoid 
peak energy demand times. Outdoor watering from 12:00 noon to 8:00 p.m.is not 
recommended. 

2. Watering three (3) days or less per week is encouraged. Customers whose address 
ends with an odd number are encouraged to only water on Tuesdays, Thursdays 
and Saturdays. Customers whose address ends with an even number are 



Regulation No. 15 – Page 3 

encouraged to only water on Sundays, Wednesday and Fridays. No watering on 
Mondays. 

3. Pool covers for swimming pools and spas are recommended to reduce 
evaporation. 

4. District Customers are encouraged to take advantage of the District’s conservation 
programs and rebates. 

 
STAGE 1 – WATER ALERT 
Water supply conditions may be impeded by lack of available sources including surface 
water supplies conjunctively used by the District, regional circumstances or statewide 
climate influences.  The goal of this stage is to reduce District-wide consumption of 
water by up to 10% in order to meet the needs of District Customers, comply with State 
mandates, cooperate with regional programs and/or comply with County regulations 
declaring water shortages. The following requirements shall be in force during Stage 1 
and all subsequent increases in stage declarations: 

 
1. All requirements of Normal Water Supply Conditions except that the District will 

make mandatory and will enforce the following: 

a. No outdoor watering between 12 noon and 8:00 p.m. 

b. Odd/Even outdoor watering shall be followed. 

The following are recommended practices for this stage: 
  

1. All recommendations of Normal Water Supply Conditions. 

2. District Customers with “smart” irrigation timers are encouraged to set their 
controllers to achieve watering efficiency equal to no more than 80% of the 
evapotranspiration (ET) rate for the Sacramento area. 

3. New or expanded landscaping should be limited to drought tolerant trees, shrubs 
and ground cover.  The planting of new turf or grass, whether hydro-seeded or 
laid, is discouraged. 

4. Restaurants are encouraged to not serve water to their customers unless requested. 

 
STAGE 2 – WATER WARNING 
Water supply conditions may be impeded by lack of available sources including surface 
water supplies conjunctively used by the District, regional circumstances or statewide 
climate influences.  The goal of this stage is to reduce District-wide consumption of 
water by up to 25% in order to meet the needs of District Customers, comply with State 
mandates, cooperate with regional programs and/or comply with County regulations 
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declaring water shortages. The following requirements shall be in force during Stage 2 
and all subsequent increases in stage declarations: 

 
1. All requirements of the previous stages unless further modified below. 

2. Outdoor watering shall be limited to no more than two days per week, as 
determined by the Board of Directors at the time of a Stage 2 declaration. 

3. Restaurants shall not serve water to their customers unless requested. 

4. Hydrant permits for construction water will be issued only with the approval of 
the General Manager.  Potable water must not be used for construction site street 
cleaning or dust control. 

5. A County or State health official must verify all health and emergency conditions 
requiring potable water use for the purpose of any washing of sidewalks, 
walkways, streets, parking lots, driveways or buildings. 

6. New or expanded landscaping shall be limited to drought tolerant trees, shrubs 
and ground cover.  No new turf or grass shall be planted, hydro-seeded or laid 
without prior approval of the General Manager. 

The following are recommended practices for this stage: 
 

1. All recommendations of the previous stages unless modified to requirements. 

2. District Customers with “smart” irrigation timers are encouraged to set their 
controllers to achieve watering efficiency equal to no more than 75% of the 
evapotranspiration (ET) rate for the Sacramento area. 

3. Washing of vehicles and other mobile equipment should be conducted at 
commercial establishments that use fully recycled water. 

 
STAGE 3 – WATER CRISIS 
Water supply conditions are significantly impeded by interruption of available sources, a 
regional emergency, a county emergency or state mandates.  The goal of this stage is to 
reduce District-wide consumption of water by up to 50% in order to meet the needs of 
District Customers.  A declaration of this stage will be in conformance with the activation 
of the District’s Emergency Response Plan and/or Water Shortage Contingency Plan. The 
following requirements shall be in force during Stage 3 and any subsequent increase in 
stage declaration: 

 
1. All requirements of the previous stages unless further modified below. 
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2. Outdoor landscape irrigation shall be limited to one day, as determined by the 
Board of Directors at the time of a Stage 3 declaration.  

3. The planting of new or expanded landscaping is prohibited.  

4. Except where non-potable water is used, all Large Landscape Irrigation 
Customers (CII) must cease turf irrigation.  

The following are recommended practices for this stage: 
 

1. All recommendations of the previous stages unless modified to requirements.  

2. District Customers with “smart” irrigation timers are encouraged to set their 
controllers to achieve watering efficiency equal to no more than 70% of the 
evapotranspiration (ET) rate for the Sacramento area. 

 
STAGE 4 – WATER EMERGENCY (Health and Safety Only) 
Water supply conditions are significantly impeded by interruption of available sources, a 
regional emergency, a county emergency or state mandates.  The goal of this stage is to 
reduce District-wide consumption of water by greater than 50% in order to meet the 
needs of District Customers.  A declaration of this stage will be in conformance with the 
activation of the District’s Emergency Response Plan and/or Water Shortage 
Contingency Plan. The following requirements shall be in force during Stage 4: 

 
1. All requirements of the previous stages unless further modified below. 

2. Any use of water for washing down sidewalks and driveways is prohibited. 

3. Use of District water is prohibited for filling pools, ponds or spas. 

4. Outdoor landscape irrigation is prohibited. 

5. All washing of vehicles and other mobile equipment is prohibited unless 
conducted at a commercial establishment that uses fully recycled water. 

6. All metered services will be subject to additional tiered rates approved by the 
District Board of Directors.   

7. No commitments will be provided for new water service connections until the 
District has returned, at a minimum, to Stage 3 restrictions.  The District reserves 
the right to limit or refuse new service connections until Stage 2 conditions exist. 

Recommended practices identified in previous stages are not applicable in Stage 4. 
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WATER USE PERMITTED 
Water used for the following purposes is considered essential for public health and safety 
and is therefore permitted during all stage declarations: 

 
A. Water use for firefighting or routine inspection of fire hydrants or from fire 

training activities. 

B. Water applied to abate spills of flammable or other hazardous materials, where 
water is an appropriate abatement methodology. 

C. Water applied to prevent or abate imminent health, safety, or accident hazards 
when alternate methods are not available.   

 
B. ENFORCEMENT 
 

Enforcement of any violation of the water conservation requirements provided in this 
Regulation No. 15, as they may be amended from time to time by the District Board of 
Directors, is provided in this section.  Service charges will be assessed for a violation of 
the District’s conservation rules in accordance with the following provisions.  A 
Customer will be notified when violations may result in service charges. The service 
charges that may be assessed are provided in Section L of Regulation No. 3.  In cases of 
tenant occupancy, landowners retain full responsibility for the use of water by their 
tenants, including payment of any service charges imposed for violations of this 
Regulation 15.   
 
Enforcement of the requirements of each water conservation stage will be conducted in a 
progressive manner and may ultimately lead to termination of service in cases where a 
violator refuses to discontinue activities constituting water waste.  The enforcement steps 
are as follows:   

 
Warning: Upon observation by authorized District personnel, or demonstrated to 
the District’s satisfaction, of the existence of a violation, the District shall request 
Customer compliance with this Regulation via a notice delivered in person. 

 
First Violation: Upon observation by authorized District personnel, or 
demonstrated to the District’s satisfaction, of the existence of the next violation 
after a Warning was issued, the District shall request Customer compliance with 
this Regulation via a notice delivered in person by District personnel, or by 
certified mail to the billing address of the Parcel upon which the violation has 
occurred.  
 
The first violation charged to a Parcel will begin the District’s monitoring of that 
Parcel for water waste.  Should there be no additional violations on the Parcel 
prior to April 1st of the following year, then that Parcel’s violation from the 
previous year will be expunged and the Parcel will be deemed to be free of 
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violations and the counting of any violations incurred in the new water year will 
begin on a clean record.  The District shall keep on file copies of all violations of 
the District’s water conservation requirements that were incurred in the same 
water year. 
 
For one time only, and upon request, a Customer may participate in a Water-Wise 
House Call to remove a first violation from the District’s records.   

  
Second Violation: Upon observation by authorized District personnel, or 
demonstrated to the District’s satisfaction, of a second water conservation 
violation of any kind on the same Parcel, the Customer and Landowner shall be 
notified of the violation in writing at the established billing address by District 
personnel or via certified mail.  The District will assess a service charge for the 
violation, which will be added to the Customer’s next bill.  The second violation 
service charge will be billed in accordance with Regulation 3, Section L.1. 
 
If a second violation occurs at a Stage 2 or higher water conservation stage in this 
Regulation, the District shall install a permanent water meter on any existing 
Service Connection on the Parcel where the violation occurred and/or the District 
may impose an additional service charge as approved by the District Board of 
Directors.  Metered rate billing will be initiated on the account at the next billing 
period following the meter installation.  
 
A Customer may avoid paying a service charge for a second violation by 
attending a water conservation awareness workshop, at the customer’s expense, 
and participating in a Water-Wise House Call if not completed following the first 
violation. 

 
Third Violation: Upon observation by authorized District personnel, or 
demonstrated to the District’s satisfaction, of a third water conservation violation 
of any kind on the same Parcel, the Customer and Landowner shall be notified of 
the violation in writing at the established billing address by District personnel or 
via certified mail. The District will assess a service charge for servicing the 
violation, which will be added to Customer’s next bill in accordance to 
Regulation 3, Section L.2.  The notice of violation also will state that a 
subsequent violation may result in disconnection or reduction of service. 
 
Fourth Violation: Upon observation by authorized District personnel, or 
demonstrated to the District’s satisfaction, of a fourth water conservation 
violation of any kind on the same Parcel, the Customer and Landowner shall be 
notified of the violation in writing at the established billing address by District 
personnel or via certified mail. The District will assess a charge for the fourth 
violation as follows: 
 
Flat Rate Services: Upon the fourth water conservation violation of a non-metered 
account, the District may discontinue or reduce the water supply to the Parcel 
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where the violation occurred. The District shall, in its sole discretion, decide 
whether to terminate or reduce service based on all of the facts and circumstances 
of the violation and the Customer’s past water use history. The Landowner shall 
be notified in writing by District personnel or via certified mail of the violation 
that a water meter shall be installed on that Parcel.  The Landowner shall bear the 
cost of installing the meter, which shall be based on the cost of the District’s time 
and materials.  The installation of this meter shall cause the billing for the Parcel 
to be changed from a flat rate to a metered rate.  The monthly charge for a 
metered service will be computed on the current metered rate as more specifically 
set forth in the District’s Regulation No. 3 and any additional tiered water 
conservation rates adopted by the Board.  The installation of this Meter shall be 
deemed permanent.  
 
Metered Services: Upon the fourth water conservation violation on an existing 
metered service, the District will notify the Landowner of the violation in writing 
at the established billing address by District personnel or via certified mail.  The 
Landowner will be informed that an additional charge for servicing the violation 
will be included in his/her next billing.  The amount of the charge is as follows: 

 
(i) 1-inch or smaller service: 25% of the amount of the water bill for the 
month in which the violation occurs. 

 
(ii) 1½ inch or larger service: 50% of the amount of the water bill for the 
month in which the violation occurs. 

 
In addition, the District may discontinue or reduce the water supply to the Parcel 
where the violation occurred. The District shall, in its sole discretion, decide 
whether to terminate or reduce service based on all of the facts and circumstances 
of the violation and the Customer’s past water use history. To restore service or 
full flow capabilities, the affected Customer will be required to request a hearing 
of the District Board of Directors, where the Customer may present evidence to 
the Board concerning the violation and request the restoration of water service.  
At its next regular meeting after the hearing, the District Board shall enter into the 
record its findings and decision concerning the service restoration request and 
each issue there under.  The Board’s decision will be final.  The Secretary of the 
Board will mail the Board’s written findings and decision to the Customer within 
thirty days (30) after the date that the Board renders its decision.  

 
Where compliance with the requirements of this Regulation 15 are beyond the control of 
the Customer or Landowner and written justification and supporting evidence has been 
provided by the Customer or Landowner and verified by a District representative, the 
General Manager may excuse the violation.  Approval of such a variance by the General 
Manager shall be conditioned on the Customer’s or Landowner’s cooperation with the 
District in resolving the violation. 
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Where a water conservation violation occurs on a Parcel improved with multiple family 
units, and it is not practical to determine which unit is responsible for the violation, the 
District will assess the service charge described above for existing metered rates.  
 
Where water is wastefully or negligently used on a water user’s premises to the extent 
that the violation seriously affects the District’s general service capability, the District 
may discontinue service to the premises if the water waste conditions causing the general 
service disruption are not corrected within twenty-four (24) hours after the District 
provides the water user with the violation notice.  A door hanger (notice) shall be deemed 
sufficient written notice for this purpose. 

 
When encountered in the course of routine daily activity, District personnel have the 
responsibility and authority to control leaks on any Premises at the point of connection or 
at the valve controlling the Customer’s System.  When water is shut off for control of a 
leak, the District will provide the Customer with notice of the condition.   



 



2010 Urban Water Management Plan 

 

 I

P:\38000\138919 - Sac Suburban Water District 2010 UWMP\Deliverable\Final\SSWD2010 UWMP 060611.docx 

Appendix I: AB 1420 Certification 



 



AB 1420 Self- Certification Statement Table 1

Note: Table 1 documents Status of Past and Current BMP implementation.

Name of Signatory Sacramento Suburban Water District Title of Signatory ____________________________  Signature of signatory______________________________ Date ____________________

Application Date:
Proposal Identification Number: CUWCC Member?   Yes/No Yes

Has Urban Water Supplier submitted a 2005 Urban Water Management Plan?   Yes/No Yes Yes

Applicant Name:

Project Title:                                                                                                                                                                              

Applicant's Contact Information: Name: Phone: E-mail:

Participants:

C1 C2 C3 C4 C5 *C6 C7 **C8 **C9 **C10 C11 C12 C13 C14 C15 C16 C17 C18

Retailer  
Yes/No

Wholesaler 
Yes/No

Regional 
Yes/No

BMP 
Checklist Flex Track

Gallons Per 
Capita Per 
Day GPCD 
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CUWCC MOU 
Requirement Met: 
Retailer Yes/No

CUWCC MOU 
Requirement 
Met: 
Wholesaler 
Yes/No

Date of BMP 
Report 
Submitted to 
CUWCC for 
(2007-2008) 
(MOU Signatories)

Date BMP Implementation 
Data Submitted to DWR in 
CUWCC Format  (Non MOU 
Signatories) (3) All Supporting Documents have been Submitted Yes/No

BMP 1 Water Survey 
for Single/Multi-
Family Residential 
Customers Yes X Yes (on track) 2005 UWMP N/A
BMP 2 Residential 
Plumbing Retrofit Yes x Yes (on track) 2005 UWMP N/A
BMP 3 System Water 
Audits, Leak 
Detection                     Yes x Yes 2005 UWMP N/A

BMP 3 Leak Repairs Yes x Yes 2005 UWMP N/A
BMP 4 Metering with 
Commodity Rates for 
All New connections    Yes x Yes 2005 UWMP N/A
BMP 4 Retrofit of 
Existing Connections

Yes x x

No(retrofits 
completed by 
2022) 2005 UWMP See attached SSWD Meter Retrofit Plan

BMP 5 Large 
Landscape 
Conservation 
Programs and 
Incentives Yes x Yes (on track) 2005 UWMP N/A
BMP 6 High-
Efficiency Washing 
Machine Rebate 
Programs Yes x No 2005 UWMP N/A
BMP 7 Public 
Information Yes Yes x Yes 2005 UWMP N/A
BMP 8 School 
Education Yes Yes x Yes 2005 UWMP N/A

BMP Implementation Requirements Met (4)BMP Is Exempt (2)

BMPs 
required 
for 
Wholesale 
Supplier

BMPs 
required 
for Retail 
Supplier BMPs

BMP Implemented by 
Retailers and/or Wholesalers 

/ BMP 

Compliance Options/Alternative 
Conservation Approaches (1)

Is  the UWM  Plan Deemed Complete by DWR?    Yes/No

Self-Certification Statement:  The Urban Water Supplier and its authorized representative certifies, under penalty of perjury, that all information and claims, stated in this table, regarding compliance and implementation of the 
BMPs, including alternative conservation approaches, are true and accurate.  This signed AB 1420 Self-Certification Statement Table 1, and Table 2 are  the basis for granting funds by the Funding Agency.  Falsification and/or 
inaccuracies in AB 1420 Self Certification Statement Table 1, and Table 2 and in any supporting documents substantiating such claims may, at the discretion of the funding agency, result in loss of all State funds to the applicant.  
Additionally, the Funding Agency, in its sole discretion, may halt disbursement of grant or loan funds, not pay pending invoices, and/or pursue any other applicable legal remedy and refer the matter to the Attorney General's 
Office.                   

Wholesaler (List Below)Retailer (List Below)



C1 C2 C3 C4 C5 *C6 C7 **C8 **C9 **C10 C11 C12 C13 C14 C15 C16 C17 C18

Retailer  
Yes/No

Wholesaler 
Yes/No

Regional 
Yes/No

BMP 
Checklist Flex Track

Gallons Per 
Capita Per 
Day GPCD 
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 C
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CUWCC MOU 
Requirement Met: 
Retailer Yes/No

CUWCC MOU 
Requirement 
Met: 
Wholesaler 
Yes/No

Date of BMP 
Report 
Submitted to 
CUWCC for 
(2007-2008) 
(MOU Signatories)

Date BMP Implementation 
Data Submitted to DWR in 
CUWCC Format  (Non MOU 
Signatories) (3) All Supporting Documents have been Submitted Yes/No

BMP Implementation Requirements Met (4)BMP Is Exempt (2)

BMPs 
required 
for 
Wholesale 
Supplier

BMPs 
required 
for Retail 
Supplier BMPs

BMP Implemented by 
Retailers and/or Wholesalers 

/ BMP 

Compliance Options/Alternative 
Conservation Approaches (1)

BMP 9 Conservation 
programs for 
Commercial, 
Industrial, and 
Institutional (CII) 
Accounts Yes X No 2005 UWMP N/A
BMP 10 Wholesale 
Agency Assistance 
Programs No N/A N/A 2005 UWMP N/A
BMP 11 Conservation 
Pricing Yes x No 2005 UWMP N/A

BMP 12 Conservation 
Coordinator Yes x Yes 2005 UWMP N/A
BMP 13 Water Waste 
Prohibitions Yes x Yes 2005 UWMP N/A
BMP 14 Residential 
ULFT Replacement 
Programs Yes x No 2005 UWMP N/A

 
*C6: Wholesaler may also be a retailer (supplying water to end water users)
**C8, **C9, **, and  C10: Agencies choosing an alternative conservation approach are responsible for achieving water savings equal or greater than that which they would have achieved using only BMP list.  

(2) BMP is exempt based on cost-effectiveness, lack of funding, and lack of legal authority criteria as detailed in the CUWCC MOU
(3) Non MOU signatories must submit to DWR reports and supporting documents in the same format as CUWCC.  
(4) SSWD signed the CUWCC MOU in 2009 and will complete CUWCC reporting forms in the next reporting cycle.

(5) SSWD has been implementing BMPs on the checklist in historical implemenation efforts but because they were not a signatory to the CUWCC MOU in the past they were not obligated to implement the CUWCC MOU in the past.  Moving forward SSWD will implement the BMPs 
following the GPCD track approach.  See attached BMP checklist based gpcd calcuation vs. GPCD track estimate.  This analysis shows that SSWD water savings achieved following the GPCD track are greater than those achieved by following the checklist approach.

(1) For details, please see:  http://www.cuwcc.org/mou/exhibit-1-bmp-definitions-schedules-requirements.aspx.



AB 1420 Self- Certification Statement Table 2

Application Date:

Proposal Identification Number: CUWCC Member? Yes/No Yes

Applicant Name: Is  the UWM Plan Deemed Complete by DWR? Yes/No Yes

Project Title:                                                                                                                                                                              

Applicant's Contact Information: Name

Participants:

C1 C2 C3 C4 C5 *C6 C7 C8 **C9 **C10 **C11 C13 C14 C15 C16 C17 C18 C19

Retailer  
Yes/No

Wholesaler 
Yes/No

Regional 
Yes/No

Alternative 
Conservation 
Approaches 
Yes/No

BMP 
Checklist Flex Track

Gallons 
Per 
Capita 
Per Day 
GPCD N

ot
 C
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Au
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ity
Start Date 
(MM/YR)

Completion Level 
(%)

BMP  Completion 
Date (MM/YR) Budget (Dollars) 

Funding Source & 
Finance Plan to 
Implement BMPs

Meets CUWCC 
Coverage Yes/No

Funds Requested, if 
Available.  (See AB 
1420 Compliance 
Table 3) Yes/No 

1. Utility Operations Programs

1.11
BMP 12 Conservation 
Coordinator Yes x 100 Yes

1.12
BMP 13 Water Waste 
Prohibitions Yes x 100 Yes

1.13
BMP 10 Wholesale Agency 
Assistance Programs x

1.20
BMP 3 System Water Audits, 
Leak Detection/Repair                 Yes x 100 Yes

1.30

BMP 4 Metering with 
Commodity Rates for All 
New/Retrofit of Existing 
connections                           

Yes x X

On track to meter 
all connections by 
2022.  See 
attached SSWD 
Meter Retrofit Plan 2022 No

1.40 BMP 11 Conservation Pricing Yes x 0 No
2. Educational Programs

2.10 BMP 7 Public Information Yes Yes x 100 Yes
2.20 BMP 8 School Education Yes Yes x 100 Yes

Self-Certification Statement:  The Urban Water Supplier and its authorized representative certifies, under penalty of perjury, that all information and claims, stated in this table, regarding 
compliance and implementation of the BMPs, including alternative conservation approaches, are true and accurate.  This signed AB 1420 Self-Certification Statement Table 1 and Table 2 are the 
basis for granting funds by the Funding Agency.  Falsification and/or inaccuracies in AB 1420 Self Certification Statement Table 1 and Table 2, and in any supporting documents substantiating 
such claims may, at the discretion of the funding agency, result in loss of all State funds to the applicant.  Additionally, the Funding Agency, in its sole discretion, may halt disbursement of grant 
or loan funds, not pay pending invoices, and/or pursue any other applicable legal remedy and refer the matter to the Attorney General's Office.                                                                                          

Name of Signatory___________________________Title of Signatory ____________________________  Signature of signatory______________________________ Date ______________________

Sacramento Suburban Water District

BMPs 
required 
for 
Wholesale 
Supplier

BMP Implemented by 
Retailers and/or 

Wholesalers 

BMPs 
required 
for 
Retail 
Supplier BMPs

Compliance Options / 
Alternative Conservation 

Approaches (1)
Implementation Scheduled to Commence within 1st Year of Agreement   BMP is 

Exempt (2)

CUWCC 
2010 Flex 

Track 
BMPs

C12

Provide Schedule, Budget, and Finance Plan to Demonstrate Commitment to Implement All BMP's to Become in Compliance with BMP 
Implementation - Commencing Within 1st Year of Agreement for Which Applicant Receives Funds. 

Retailer (List Below)



Retailer  
Yes/No

Wholesaler 
Yes/No

Regional 
Yes/No

Alternative 
Conservation 
Approaches 
Yes/No

BMP 
Checklist Flex Track

Gallons 
Per 
Capita 
Per Day 
GPCD N

ot
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Au
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ity

Start Date 
(MM/YR)

Completion Level 
(%)

BMP  Completion 
Date (MM/YR) Budget (Dollars) 

Funding Source & 
Finance Plan to 
Implement BMPs

Meets CUWCC 
Coverage Yes/No

Funds Requested, if 
Available.  (See AB 
1420 Compliance 
Table 3) Yes/No 

BMPs 
required 
for 
Wholesale 
Supplier

BMP Implemented by 
Retailers and/or 

Wholesalers 

BMPs 
required 
for 
Retail 
Supplier BMPs

Compliance Options / 
Alternative Conservation 

Approaches (1)
Implementation Scheduled to Commence within 1st Year of Agreement   BMP is 

Exempt (2)

CUWCC 
2010 Flex 

Track 
BMPs

3. Residential (4)

3.11

BMP 1 Indoor Water Survey for 
Single/Multi-Family Residential 
Customers x N/A N/A

3.12

BMP 1 Outdoor Water Survey 
for Single/Multi-Family 
Residential Customers x N/A N/A

3.20
BMP 2 Residential Plumbing 
Retrofit x N/A N/A

3.30

BMP 6 High-Efficiency Washing 
Machine Rebate Programs

x N/A N/A

3.40
BMP 14 Residential ULFT 
Replacement Programs x N/A N/A

4. Commercial, Industrial, Institutional (4)

4.00

BMP 9 Conservation programs 
for Commercial, Industrial, and 
Institutional (CII) Accounts x N/A N/A

5. Landscape (4)

5.00

BMP 5 Large Landscape 
Conservation Programs and 
Incentives x N/A N/A

*C6: Wholesaler may also be a retailer (supplying water to end water users)
**C9, ** C10, and **C11: Agencies choosing an alternative conservation approach are responsible for achieving water savings equal or greater than that which they would have achieved using only BMP list.  
(1) For details, please see http://www.cuwcc.org/mou/exhibit-1-bmp-definitions-schedules-requirements.aspx. 
(2) BMP is exempt based on cost-effectiveness, lack of funding, or lack of legal authority, as detailed in the CUWCC MOU.
(3) Submitting exemption request to CUWCC is not necessary for gpcd tract.  See attached benefit cost anlaysis for cost evaluations by BMP.
(4) Although SSWD is implementing BMPs 2, 3, and 4, these are not mandatory following the GPCD track because they are not within the Foundational category of BMPS.

 



Sacramento Suburban Water District 
BMP Checklist Savings vs. GPCD Track 

  



 



Sacramento Suburban Water District, BMP Checklist vs. GPCD Track Comparison

Water savings 
life, years 2011 2012 2013 2014 2015 2016 2017 2018

2011-2018 
total savings, 

AF
BMP Checklist Savings

CUWCC 
2010 Flex 

Track 
BMPs

BMPs

1. Utility Operations Programs
1.11 BMP 12 Conservation Coordinator ‐‐ non‐quantifiable
1.12 BMP 13 Water Waste Prohibitions ‐‐ non‐quantifiable

1.13
BMP 10 Wholesale Agency Assistance 
Programs

‐‐
non‐quantifiable

1.20
BMP 3 System Water Audits, Leak 
Detection/Repair                                       

Annual Total
             890               858               857               830               835               807               812               751                  6,639  Savings per year based on 2% of total production

Percent implemented in 
current program, %

100% 100% 100% 100% 100% 100% 100% 100% ‐‐ Existing program is curently fully implemented

New savings (above and 
beyond continuing SSWD's 
current program)

0 0 0 0 0 0 0 0                        ‐   

1.30

BMP 4 Metering with Commodity Rates 
for All New/Retrofit of Existing 
connections                           

Permanent
Total savings from new meters 
(New savings)

             167               334               500               667               834            1,001            1,168            1,335                  6,005  0.61
 Based on being fully metered by 2022 (1,299 meters per year 
from 2010 through 2022).    

Percent implemented in 
current program, % 0% 0% 0% 0% 0% 0% 0% 0%  All savings will be New Savings 

New savings (above and 
beyond continuing SSWD's 
current program)

167 334 500 667 834 1,001 1,168 1,335                 6,005 

1.40
BMP 11 Conservation Pricing ‐‐

Total savings from new meters 
(New savings)              396               396               395               398               400               403               405               407  Savings per year based on 1% of total production
Percent implemented in 
current program, % 0% 0% 0% 0% 0% 0% 0% 0%  All savings will be New Savings 

New savings (above and 

Water savings, AF/yr
Benefit/Cost 

ratio (based on 
$250/AF) Comments
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beyond continuing SSWD's 
current program) 396 396 395 398 400 403 405 407

2. Educational Programs

2.10
BMP 7 Public Information 1 year

             396               396               395               398               400               403               405               407                  3,200  Savings per year based on 1% of total production

New savings percentage, %
100% 100% 100% 100% 100% 100% 100% 100% ‐‐ Existing program is curently fully implemented

New savings (above and 
beyond continuing SSWD's 
current program)

0 0 0 0 0 0 0 0                        ‐   

2.20
BMP 8 School Education 1 year

             396               396               395               398               400               403               405               407                  3,200  Savings per year based on 1% of total production

Percent implemented in 
current program, %

100% 100% 100% 100% 100% 100% 100% 100% ‐‐ Existing program is curently fully implemented
New savings (above and 
beyond continuing SSWD's 
current program) 0 0 0 0 0 0 0 0                        ‐   

SSWD GPCD calculations_091610.xlsx
P:\39000\139278 ‐ SSWD Water Conservation Plan\AB 1420 submittal\draft AB1420\SSWD GPCD calculations_091610.xlsx
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3. Residential

3.11

BMP 1 Indoor Water Survey for 
Single/Multi‐Family Residential 
Customers

4 years Total
33 66 98 131 130 130 130 130                     848  0.44 Based on WCMP

Percent implemented in 
current program, % 100% 100% 100% 100% 100% 100% 100% 100% ‐‐

Existing program is currently meeting CUWCC requirements 
(based on 2006 MOU requirements)

New savings (above and 
beyond continuing SSWD's 
current program) 0 0 0 0 0 0 0 0                        ‐   

3.12

BMP 1 Outdoor Water Survey for 
Single/Multi‐Family Residential 
Customers

4 years
Savings included in BMP 1 
Indoor (3.11)

Included in 3.11 indoor savings

3.20
BMP 2 Residential Plumbing Retrofit 4 years Total

22 43 64 84 82 81 80 79                     535  0.45 Based on WCMP
Percent implemented in 
current program, % 100% 100% 100% 100% 100% 100% 100% 100% ‐‐

Existing program is currently meeting CUWCC requirements 
(based on 2006 MOU requirements)

New savings (above and 
beyond continuing SSWD's 
current program) 0 0 0 0 0 0 0 0                        ‐   

3.30
BMP 6 High‐Efficiency Washing Machine 
Rebate Programs

Permanent Total
27 33 38 44 49 55 61 66                     373  0.98 Based on the 2005 UWMP

Percent implemented in 
current program, % 0% 0% 0% 0% 0% 0% 0% 0% ‐‐  All savings will be New Savings 
New savings (above and 
beyond continuing SSWD's 
current program) 27 33 38 44 49 55 61 66                     373 

3.40
BMP 14 Residential ULFT Replacement 
Programs

Permanent Total
38 73 106 135 163 187 210 230                 1,142  0.47

Percent implemented in 
current program, % 0% 0% 0% 0% 0% 0% 0% 0% ‐‐  All savings will be New Savings 
New savings (above and 
beyond continuing SSWD's 
current program) 38 73 106 135 163 187 210 230                 1,142 

4. Commerical, Industrial, Institutional

BMP 9 Conservation programs for 
Commercial, Industrial, and Institutional 
(CII) Accounts

Audits: 4 years, 
ULFT Rebates: 
Permanent

Total
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4.00 23 46 70 93 93 92 92 92                     601  0.37 Based on WCMP
Percent implemented in 
current program, % 50% 50% 50% 50% 50% 50% 50% 50% ‐‐
New savings (above and 
beyond continuing SSWD's 
current program) 12 23 35 47 47 46 46 46                     301 

5. Landscape

5.00

BMP 5 Large Landscape Conservation 
Programs and Incentives

4 years Total

5 10 15 21 21 21 21 21                     135  0.80 Based on WCMP
Percent implemented in 
current program, % 100% 100% 100% 100% 100% 100% 100% 100% ‐‐

Existing program is currently meeting CUWCC requirements 
(based on 2006 MOU requirements)

New savings (above and 
beyond continuing SSWD's 
current program) 0 0 0 0 0 0 0 0                        ‐   

BMP Checklist new savings estimate, AF Total new savings             243              462              680              893           1,093           1,289            1,484           1,677                 7,821 
2007-2009 average GPCD                                                  222 
Projected GPCD (based on full BMP checklist implementation)             221              219              218              217              216              215               214              213 
Note - Refer to Draft-Final Regional Water Conservation Technical Analysis, March 2006, Brown and Caldwell, for assumption references.
GPCD Track Savings
SSWD 10-year baseline 250 CUWCC gpcd tract approach (1997 through 2006)
SSWD projected population 159,230    159,086    158,941    159,902    160,863    161,825    162,786          163,747  2013 and 2018 based on SACOG Projections
GPCD track-highest acceptable bound (% of baseline) 100 96.4 96.4 92.8 92.8 89.2 89.2 82 CUWCC gpcd tract approach

GPCD target (based on CUWCC GPCD track) 250 241 241 232 232 223 223 205

This is the highest acceptable gpcd target based on CUWCC 
GPCD track.  It is most likely that SSWD will be lower than this 
highest acceptable numbers in the years preceeding 2018.

SSWD GPCD calculations_091610.xlsx
P:\39000\139278 ‐ SSWD Water Conservation Plan\AB 1420 submittal\draft AB1420\SSWD GPCD calculations_091610.xlsx
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Sacramento Suburban Water District 
Water Conservation Master Plan 
Benefit Cost Analysis by BMP 

 
(Supporting DSS Conservation Model results presented in Water Conservation Master Plan 

Technical Memorandum) 

 
 
 

  



Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 1_1_RSF_Internal 1_1_RMF_Internal

General Measure Model RSF RMF

Internal Internal

5% 5%

Results Summary 2006 2006

Present Value of Water Utility Benefits: 2006 2006
Present Value of Total Community Benefits 5101 2626
Present Value of Water Utility Costs: 1.5% 1.5%
Present Value of Total Community Costs: 10 10

Water Utility Benefit Cost Ratio: 0.08 Measure Life (years) 4 4

Total Community Benefit Cost Ratio: 0.43 Initial Cost $0 $0

Average Water Savings (mgd): 0.01 Annual Base Cost $6,250 $6,250

Cost of Savings per Unit Volume ($/mg): $5,570.74 Unit Cost $80 $80

Affected Units dwelling unit dwelling unit

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $39,133 $39,133 $39,133 $39,133 $39,133 $39,133 $39,133 $39,133 $39,133 $39,133
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $195,666
Five Year Customer Cost = $0 Sum Water Utility Costs = $1,404,482

Calculate Hot Water Savings? Yes Five Year Community Cost = $195,666

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 5.9%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
2 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
3 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
4 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
5 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
6 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
7 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
8 Internal 5% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
9 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%

10 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
11 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
12 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
13 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
14 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
15 Internal 5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 148 148 148 148 148 148 148 148 148 148
2 0 0 148 148 148 148 148 148 148 148 148 148
3 0 0 148 148 148 148 148 148 148 148 148 148
4 0 0 148 148 148 148 148 148 148 148 148 148
5 0 0 148 148 148 148 148 148 148 148 148 148
6 0 0 148 148 148 148 148 148 148 148 148 148
7 0 0 148 148 148 148 148 148 148 148 148 148
8 0 0 148 148 148 148 148 148 148 148 148 148
9 0 0 48 48 48 48 48 48 48 48 48 48

10 0 0 48 48 48 48 48 48 48 48 48 48
11 0 0 48 48 48 48 48 48 48 48 48 48
12 0 0 48 48 48 48 48 48 48 48 48 48
13 0 0 48 48 48 48 48 48 48 48 48 48
14 0 0 48 48 48 48 48 48 48 48 48 48
15 0 0 48 48 48 48 48 48 48 48 48 48
16
17
18
19
20

Number of Interventions: 0 0 411 411 411 411 411 411 411 411 411 411

Evaluation Start Year
Required No. of Interventions
Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year

$868,290

$0

RMF Other Multi-Family

RMF Baths Multi-Family

RSF Other Single Family
RSF Int. Leakage Single Family

RMF Dishwashers Multi-Family
RMF Laundry Multi-Family

RMF Showers Multi-Family
RMF Faucets Multi-Family

RSF Dishwashers Single Family
RSF Laundry Single Family

RSF Showers Single Family
RSF Faucets Single Family

RMF Toilets Multi-Family

Number End Use Identifier Consumer Category

RSF Toilets Single Family
RSF Baths Single Family

RMF Laundry Multi-Family
RMF Other Multi-Family

RMF Faucets Multi-Family
RMF Dishwashers Multi-Family

RMF Baths Multi-Family
RMF Showers Multi-Family

RSF Dishwashers Single Family

RSF Baths Single Family
RSF Showers Single Family

RSF Int. Leakage Single Family
RMF Toilets Multi-Family

RSF Laundry Single Family
RSF Other Single Family

% of Savings 
Per Account

RSF Toilets Single Family

Number End Use Identifier Consumer Category Type of use 
(Internal or 

RSF Faucets Single Family

CUWCC #1 - Residential Water Audits

$72,803

$868,290

$868,290

NPV

$372,560

CC01a_ResAudit
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 148 297 445 594 594 594 594 594 594 594
2 0 0 148 297 445 594 594 594 594 594 594 594
3 0 0 148 297 445 594 594 594 594 594 594 594
4 0 0 148 297 445 594 594 594 594 594 594 594
5 0 0 148 297 445 594 594 594 594 594 594 594
6 0 0 148 297 445 594 594 594 594 594 594 594
7 0 0 148 297 445 594 594 594 594 594 594 594
8 0 0 148 297 445 594 594 594 594 594 594 594
9 0 0 48 97 145 194 194 194 194 194 194 194

10 0 0 48 97 145 194 194 194 194 194 194 194
11 0 0 48 97 145 194 194 194 194 194 194 194
12 0 0 48 97 145 194 194 194 194 194 194 194
13 0 0 48 97 145 194 194 194 194 194 194 194
14 0 0 48 97 145 194 194 194 194 194 194 194
15 0 0 48 97 145 194 194 194 194 194 194 194
16
17
18
19
20

Percent Saturation (RSF): 0% 0% 1% 3% 4% 5% 5% 5% 5% 4% 4% 4%
Measure Impact Factors Percent Saturation (RMF): 0% 0% 1% 3% 4% 6% 6% 6% 6% 5% 5% 5%

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
16
17
18
19
20

Single Family
Single Family
Single Family

RSF Baths
RSF Showers
RSF Faucets
RSF Dishwashers
RSF Laundry
RSF Other
RSF Int. Leakage
RMF Toilets
RMF Baths
RMF Showers
RMF Faucets
RMF Dishwashers

RSF Toilets

Single Family
RMF Toilets Multi-Family

RMF Laundry Multi-Family
RMF Other Multi-Family

RMF Faucets Multi-Family
RMF Dishwashers Multi-Family

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

RSF Dishwashers Single Family
RSF Faucets

RSF Laundry Single Family
RSF Other Single Family

RSF Toilets Single Family
RSF Baths
RSF Showers

RMF Baths Multi-Family
RMF Showers Multi-Family

RSF Int. Leakage

Single Family
Single Family
Single Family
Single Family
Single Family
Single Family
Single Family

RMF Laundry
RMF Other

Single Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family

CC01a_ResAudit
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Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16
17
18
19
20

RSF Showers
RSF Faucets
RSF Dishwashers

Multi-Family
Multi-Family

Single Family
Single Family

Single Family
Single Family

Single Family
Single Family

Multi-Family

RMF Showers Multi-Family
RMF Faucets Multi-Family

RSF Toilets Single Family
Single Family

RSF Laundry
RSF Other
RSF Int. Leakage
RMF Toilets
RMF Baths

Single Family

Single Family

Multi-Family
Multi-Family
Multi-Family
Multi-Family

RSF Baths
RSF Showers
RSF Faucets
RSF Dishwashers
RSF Laundry
RSF Other
RSF Int. Leakage

Multi-Family

Single Family
Single Family

Single Family
Single Family
Single Family
Single Family

Single Family

Single Family
Single Family
Single Family

Consumer Category

Multi-Family

Multi-Family
Multi-Family

Single Family

Consumer Category

RMF Toilets
RMF Baths

RMF Toilets
RMF Baths
RMF Showers
RMF Faucets
RMF Dishwashers

RMF Other

End Use Identifier

RSF Baths

RMF Other

RMF Dishwashers
RMF Laundry

Number

Number End Use Identifier

RSF Toilets

Number End Use Identifier

RMF Other

Multi-Family

Multi-Family

RMF Showers
RMF Faucets
RMF Dishwashers
RMF Laundry

RSF Baths
RSF Showers

Consumer Category

Single Family

Single Family
Multi-Family

Multi-Family
Multi-Family

Multi-Family
Multi-Family
Multi-Family

Single Family

RMF Laundry

RSF Toilets

RSF Faucets
RSF Dishwashers
RSF Laundry
RSF Other
RSF Int. Leakage
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Total Internal Savings (mgd): 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.2 43.4 43.6 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.9 89.5 90.1 90.7 91.3 91.9 92.6 93.2 93.9
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.5

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,736,020 $11,797,555 $11,860,751 $11,915,786 $11,972,721 $12,031,470 $12,092,071 $12,154,482 $12,218,654 $12,284,540
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,736,020 $11,797,555 $11,860,751 $11,915,786 $11,972,721 $12,031,470 $12,092,071 $12,154,482 $12,218,654 $12,284,540

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2 100.0 $1.50E-04 $0 $0 $113 $227 $340 $453 $453 $453 $453 $453 $453 $453
3 105.0 $1.50E-04 $0 $0 $561 $1,104 $1,632 $2,147 $2,119 $2,094 $2,070 $2,048 $2,028 $2,009
4 75.0 $1.50E-04 $0 $0 $186 $373 $559 $745 $745 $745 $745 $745 $745 $745
5 140.0 $1.50E-04 $0 $0 $84 $168 $252 $336 $336 $336 $336 $336 $336 $336
6 100.0 $1.50E-04 $0 $0 $595 $1,189 $1,784 $2,329 $2,283 $2,240 $2,200 $2,163 $2,128 $2,095
7
8
9

10 100.0 $1.50E-04 $0 $0 $79 $157 $236 $315 $315 $315 $315 $315 $315 $315
11 105.0 $1.50E-04 $0 $0 $940 $1,859 $2,758 $3,639 $3,601 $3,566 $3,533 $3,501 $3,470 $3,441
12 75.0 $1.50E-04 $0 $0 $258 $515 $773 $1,030 $1,030 $1,030 $1,030 $1,030 $1,030 $1,030
13 140.0 $1.50E-04 $0 $0 $131 $263 $394 $525 $525 $525 $525 $525 $525 $525
14 100.0 $1.50E-04 $0 $0 $1,029 $2,059 $3,088 $4,048 $3,982 $3,919 $3,859 $3,802 $3,747 $3,694
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $3,977 $7,914 $11,817 $15,568 $15,391 $15,224 $15,067 $14,918 $14,778 $14,645$299,758

Multi-Family
Multi-Family
Multi-Family

Multi-Family
Multi-Family
Multi-Family
Multi-Family

Type

Single Family
Single Family
Single Family
Single Family

RSF Baths
RSF Showers
RSF Faucets

Single Family
Single Family
Single Family
Single Family

RSF Toilets

RSF Int. Leakage

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

RSF Dishwashers
RSF Laundry
RSF Other

$0

RMF Other

RMF Toilets
RMF Baths
RMF Showers
RMF Faucets
RMF Dishwashers
RMF Laundry

$72,803

$256,279,301
$0 $0

$256,352,104 $72,803
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$47,219 $47,863 $48,513 $49,169 $49,830 $50,498 $51,172 $51,852 $52,538 $53,230 $53,928 $54,633 $55,344 $56,062 $56,786 $57,516 $58,254 $58,997 $59,748

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64

512 520 528 536 545 553 562 570 579 587 596 605 614 623 632 641 650 659 669
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253

5% 5% 5% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%
5% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.1 44.3 44.6 44.8 45.1 45.4 45.6 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.0 48.4 48.7 49.0 49.4
22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6
94.5 95.2 95.9 96.6 97.3 98.0 98.7 99.5 100.2 101.0 101.7 102.5 103.3 104.1 104.9 105.7 106.5 107.3 108.2
16.9 16.9 16.9 16.9 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.3 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.1 54.5 54.8 55.2 55.6 55.9 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.1 59.6 60.0 60.4 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,351,865 $12,420,804 $12,491,321 $12,563,379 $12,637,169 $12,712,448 $12,789,463 $12,868,202 $12,948,626 $13,030,697 $13,114,381 $13,199,645 $13,286,457 $13,374,789 $13,464,615 $13,555,910 $13,648,650 $13,742,815 $13,838,386

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,351,865 $12,420,804 $12,491,321 $12,563,379 $12,637,169 $12,712,448 $12,789,463 $12,868,202 $12,948,626 $13,030,697 $13,114,381 $13,199,645 $13,286,457 $13,374,789 $13,464,615 $13,555,910 $13,648,650 $13,742,815 $13,838,386

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$505 $561 $621 $685 $702 $718 $735 $752 $770 $787 $805 $822 $840 $858 $876 $895 $913 $932 $951
$2,219 $2,443 $2,684 $2,940 $2,990 $3,042 $3,095 $3,149 $3,204 $3,260 $3,317 $3,376 $3,435 $3,495 $3,556 $3,618 $3,681 $3,744 $3,809

$830 $922 $1,020 $1,126 $1,153 $1,181 $1,209 $1,237 $1,265 $1,294 $1,323 $1,352 $1,381 $1,411 $1,441 $1,471 $1,501 $1,532 $1,563
$374 $416 $460 $508 $520 $532 $545 $558 $570 $583 $596 $609 $623 $636 $650 $663 $677 $691 $705

$2,299 $2,517 $2,748 $2,992 $3,026 $3,060 $3,096 $3,135 $3,176 $3,220 $3,265 $3,312 $3,361 $3,411 $3,464 $3,518 $3,573 $3,630 $3,689

$325 $336 $347 $360 $363 $366 $370 $373 $376 $380 $383 $387 $390 $394 $397 $401 $404 $408 $412
$3,522 $3,611 $3,708 $3,814 $3,822 $3,832 $3,843 $3,854 $3,867 $3,881 $3,896 $3,912 $3,928 $3,946 $3,964 $3,983 $4,003 $4,024 $4,046
$1,063 $1,098 $1,136 $1,177 $1,188 $1,198 $1,209 $1,220 $1,231 $1,242 $1,253 $1,265 $1,276 $1,288 $1,299 $1,311 $1,323 $1,335 $1,347

$542 $560 $579 $600 $605 $611 $616 $622 $628 $633 $639 $645 $651 $657 $662 $668 $674 $681 $687
$3,760 $3,833 $3,914 $4,003 $3,990 $3,978 $3,969 $3,963 $3,959 $3,958 $3,960 $3,964 $3,970 $3,978 $3,988 $4,000 $4,014 $4,029 $4,046

$15,439 $16,297 $17,219 $18,204 $18,359 $18,519 $18,687 $18,864 $19,048 $19,239 $19,437 $19,643 $19,855 $20,073 $20,297 $20,528 $20,764 $21,006 $21,254
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 1_1_RSF_External 1_1_RMF_External

General Measure Model RSF RMF

External External

10% 10%

Results Summary 2006 2006

Present Value of Water Utility Benefits: 2006 2006
Present Value of Total Community Benefits 5101 2626
Present Value of Water Utility Costs: 1.5% 1.5%
Present Value of Total Community Costs: 10 10

Water Utility Benefit Cost Ratio: #DIV/0! Measure Life (years) 4 4

Total Community Benefit Cost Ratio: #DIV/0! Initial Cost $0 $0

Average Water Savings (mgd): 0.04 Annual Base Cost $0 $0

Cost of Savings per Unit Volume ($/mg): $0.00 Unit Cost $0 $0

Affected Units dwelling unit dwelling unit

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $0
Five Year Customer Cost = $0 Sum Water Utility Costs = $0

Calculate Hot Water Savings? Yes Five Year Community Cost = $0

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 5.9%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 External 10% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
2 External 10% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
3 External 10% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
4 External 10% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
5 External 10% 1.3% 1.3% 1.3% 1.2% 1.2% 1.2% 1.1% 1.1% 1.1% 1.1%
6 External 10% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
7 External 10% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
8 External 10% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
9 External 10% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%

10 External 10% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.3%
11
12
13
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 148 148 148 148 148 148 148 148 148 148
2 0 0 148 148 148 148 148 148 148 148 148 148
3 0 0 148 148 148 148 148 148 148 148 148 148
4 0 0 148 148 148 148 148 148 148 148 148 148
5 0 0 148 148 148 148 148 148 148 148 148 148
6 0 0 48 48 48 48 48 48 48 48 48 48
7 0 0 48 48 48 48 48 48 48 48 48 48
8 0 0 48 48 48 48 48 48 48 48 48 48
9 0 0 48 48 48 48 48 48 48 48 48 48

10 0 0 48 48 48 48 48 48 48 48 48 48
11
12
13
14
15
16
17
18
19
20

Number of Interventions: 0 0 0 0 0 0 0 0 0 0 0 0

$0

NPV

$215,997

$0

$0
Annual Market Penetration (%)
Program Length (years)

CUWCC #1 - Residential Water Audits

$215,997

$0

Number End Use Identifier Consumer Category Type of use 
(Internal or 

RSF Pools Single Family
RSF Wash-Down Single Family
RSF Car Washing Single Family

% of Savings 
Per Account

RSF Irrigation Single Family

RMF Wash-Down Multi-Family
RMF Car Washing Multi-Family
RMF Ext. Leakage Multi-Family

RSF Ext. Leakage Single Family
RMF Irrigation Multi-Family
RMF Pools/Fountains Multi-Family

Number End Use Identifier Consumer Category

RSF Car Washing Single Family
RSF Ext. Leakage Single Family
RMF Irrigation Multi-Family

RSF Irrigation Single Family
RSF Pools Single Family
RSF Wash-Down Single Family

RMF Ext. Leakage Multi-Family

RMF Pools/Fountains Multi-Family
RMF Wash-Down Multi-Family
RMF Car Washing Multi-Family

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 148 297 445 594 594 594 594 594 594 594
2 0 0 148 297 445 594 594 594 594 594 594 594
3 0 0 148 297 445 594 594 594 594 594 594 594
4 0 0 148 297 445 594 594 594 594 594 594 594
5 0 0 148 297 445 594 594 594 594 594 594 594
6 0 0 48 97 145 194 194 194 194 194 194 194
7 0 0 48 97 145 194 194 194 194 194 194 194
8 0 0 48 97 145 194 194 194 194 194 194 194
9 0 0 48 97 145 194 194 194 194 194 194 194

10 0 0 48 97 145 194 194 194 194 194 194 194
11
12
13
14
15
16
17
18
19
20

Percent Saturation (RSF): 0% 0% 1% 3% 4% 5% 5% 5% 5% 4% 4% 4%
Measure Impact Factors Percent Saturation (RMF): 0% 0% 1% 3% 4% 6% 6% 6% 6% 5% 5% 5%

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
7 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
8 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
9 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99

10 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
11
12
13
14
15
16
17
18
19
20

Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11
12
13
14
15
16
17
18
19
20

Multi-Family
Multi-Family

Single Family

Single Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family

Single Family
Single Family
Single Family
Single Family

RSF Pools
RSF Wash-Down

Number End Use Identifier

Multi-Family
Multi-Family

RSF Irrigation

RSF Car Washing
RSF Ext. Leakage
RMF Irrigation
RMF Pools/Fountains
RMF Wash-Down
RMF Car Washing
RMF Ext. Leakage

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

RSF Ext. Leakage Single Family

RSF Wash-Down

RSF Irrigation Single Family
RSF Pools

RSF Car Washing

RMF Irrigation Multi-Family

Single Family
Single Family
Single Family

RMF Ext. Leakage Multi-Family

RMF Pools/Fountains Multi-Family
RMF Wash-Down Multi-Family
RMF Car Washing Multi-Family

RMF Car Washing
RMF Ext. Leakage

Consumer Category

Single Family
Single Family
Single Family
Single Family

Multi-Family

RSF Irrigation
RSF Pools
RSF Wash-Down
RSF Car Washing
RSF Ext. Leakage
RMF Irrigation
RMF Pools/Fountains
RMF Wash-Down
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Total Water Savings (mgd): 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11
12
13
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11
12
13
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.4 43.6 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.6 21.8 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.8 89.4 90.0 90.6 91.2 91.8 92.5 93.1 93.8
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.5

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,734,686 $11,794,868 $11,856,694 $11,910,328 $11,967,217 $12,025,921 $12,086,481 $12,148,853 $12,212,987 $12,278,839
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Single Family
Single Family

$256,352,104 $215,997$256,136,107
$0 $0

Number End Use Identifier

Number

RSF Irrigation

Item Baseline NPV Modified NPV NPV Savings

$0

Single Family
Single Family
Single Family
Single Family
Multi-Family
Multi-Family

Consumer Category

Single Family

RMF Car Washing
RMF Ext. Leakage

RSF Pools
RSF Wash-Down
RSF Car Washing
RSF Ext. Leakage
RMF Irrigation
RMF Pools/Fountains
RMF Wash-Down Multi-Family

Multi-Family
Multi-Family

End Use Identifier Consumer Category

RSF Pools
RSF Irrigation Single Family

Single Family

RMF Irrigation
RMF Pools/Fountains
RMF Wash-Down
RMF Car Washing
RMF Ext. Leakage

Type

RSF Wash-Down
RSF Car Washing
RSF Ext. Leakage

Multi-Family
Multi-Family

Multi-Family
Multi-Family

Single Family
Multi-Family
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Total $11,611,959 $11,675,784 $11,734,686 $11,794,868 $11,856,694 $11,910,328 $11,967,217 $12,025,921 $12,086,481 $12,148,853 $12,212,987 $12,278,839

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

RMF Car Washing
RMF Ext. Leakage

RSF Ext. Leakage
RMF Irrigation
RMF Pools/Fountains
RMF Wash-Down

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use IdentifierNumber

$215,997

RSF Car Washing

Single Family
Single Family
Single Family
Single Family

RSF Irrigation

Single Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family
Multi-Family

RSF Pools
RSF Wash-Down

$0
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
216 222 227 233 238 244 249 255 261 266 272 278 284 290 296 302 308 315 321
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64
55 55 56 56 57 57 58 58 59 59 60 60 61 61 62 63 63 64 64

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
662 735 813 897 919 941 963 986 1,008 1,031 1,054 1,077 1,101 1,125 1,148 1,172 1,197 1,221 1,246
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253
200 207 214 221 223 225 227 230 232 234 236 238 240 242 244 247 249 251 253

5% 5% 5% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%
5% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07
0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.1 44.3 44.5 44.8 45.1 45.3 45.6 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.0 48.3 48.7 49.0 49.3
22.8 23.0 23.1 23.3 23.5 23.7 23.9 24.1 24.3 24.6 24.8 25.0 25.2 25.4 25.6 25.8 26.1 26.3 26.5
94.4 95.1 95.8 96.5 97.2 97.9 98.6 99.3 100.1 100.8 101.6 102.3 103.1 103.9 104.7 105.5 106.3 107.1 108.0
16.9 16.9 16.9 17.0 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.2 54.5 54.9 55.2 55.6 56.0 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.2 59.6 60.0 60.5 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,345,420 $12,413,558 $12,483,214 $12,554,349 $12,627,875 $12,702,888 $12,779,636 $12,858,107 $12,938,261 $13,020,063 $13,103,475 $13,188,465 $13,275,003 $13,363,060 $13,452,608 $13,543,624 $13,636,084 $13,729,967 $13,825,254

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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$12,345,420 $12,413,558 $12,483,214 $12,554,349 $12,627,875 $12,702,888 $12,779,636 $12,858,107 $12,938,261 $13,020,063 $13,103,475 $13,188,465 $13,275,003 $13,363,060 $13,452,608 $13,543,624 $13,636,084 $13,729,967 $13,825,254

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 1_1_RSF_Internal 1_1_RSF_External

General Measure Model RSF RSF

Internal External
5% 10%

Results Summary 2006 2006

Present Value of Water Utility Benefits: 2006 2006
Present Value of Total Community Benefits: 5101 5101
Present Value of Water Utility Costs: 1.5% 1.5%
Present Value of Total Community Costs: 10 10

Water Utility Benefit Cost Ratio: 0.62 Measure Life (years) 4 4

Total Community Benefit Cost Ratio: 1.00 Initial Cost $0 $0

Average Water Savings (mgd): 0.06 Annual Base Cost $6,250 $0

Cost of Savings per Unit Volume ($/mg): $771.02 Unit Cost $80 $0

Affected Units dwelling unit dwelling unit

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $28,933 $28,933 $28,933 $28,933 $28,933 $28,933 $28,933 $28,933 $28,933 $28,933
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $144,665
Five Year Customer Cost = $0 Sum Water Utility Costs = $864,597

Calculate Hot Water Savings? Yes Five Year Community Cost = $144,665

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 6%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
2 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
3 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
4 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
5 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
6 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
7 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
8 Internal 5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
9 External 10% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
10 External 10% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
11 External 10% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
12 External 10% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
13 External 10% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 362 362 362 362 362 362 362 362 362 362
2 0 0 362 362 362 362 362 362 362 362 362 362
3 0 0 362 362 362 362 362 362 362 362 362 362
4 0 0 362 362 362 362 362 362 362 362 362 362
5 0 0 362 362 362 362 362 362 362 362 362 362
6 0 0 362 362 362 362 362 362 362 362 362 362
7 0 0 362 362 362 362 362 362 362 362 362 362
8 0 0 362 362 362 362 362 362 362 362 362 362
9 0 0 362 362 362 362 362 362 362 362 362 362
10 0 0 362 362 362 362 362 362 362 362 362 362
11 0 0 362 362 362 362 362 362 362 362 362 362
12 0 0 362 362 362 362 362 362 362 362 362 362
13 0 0 362 362 362 362 362 362 362 362 362 362
14
15
16
17
18
19
20

Number of Interventions: 0 0 362 362 362 362 362 362 362 362 362 362

Evaluation Start Year
Required No. of Interventions
Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year

$552,184

$0

FRR Pools Flat Rate Residential

FRR Other Flat Rate Residential
FRR Int. Leakage Flat Rate Residential

FRR Ext. Leakage Flat Rate Residential

FRR Wash-Down Flat Rate Residential
FRR Car Washing Flat Rate Residential

FRR Dishwashers Flat Rate Residential
FRR Laundry Flat Rate Residential

FRR Showers Flat Rate Residential
FRR Faucets Flat Rate Residential

FRR Irrigation Flat Rate Residential

Number End Use Identifier Consumer Category

FRR Toilets Flat Rate Residential
FRR Baths Flat Rate Residential

FRR Car Washing Flat Rate Residential
FRR Ext. Leakage Flat Rate Residential

FRR Pools Flat Rate Residential
FRR Wash-Down Flat Rate Residential

FRR Dishwashers Flat Rate Residential

FRR Baths Flat Rate Residential
FRR Showers Flat Rate Residential

FRR Int. Leakage Flat Rate Residential
FRR Irrigation Flat Rate Residential

FRR Laundry Flat Rate Residential
FRR Other Flat Rate Residential

% of Savings 
Per Account

FRR Toilets Flat Rate Residential

Number End Use Identifier Consumer Category Type of use 
(Internal or 

FRR Faucets Flat Rate Residential

CUWCC #1 - Flat Rate Residential Water Audits

$343,224

$552,184

$552,184

NPV

$550,698
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
2 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
3 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
4 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
5 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
6 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
7 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
8 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
9 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
10 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
11 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
12 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
13 0 0 362 723 1,085 1,447 1,447 1,447 1,447 1,447 1,447 1,447
14
15
16
17
18
19
20

Percent Saturation (FRR): 0% 0% 1% 3% 4% 6% 6% 6% 6% 6% 6% 6%
Measure Impact Factors

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
10 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
11 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
12 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
13 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
14
15
16
17
18
19
20

Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.01 0.02 0.03 0.05 0.05 0.05 0.05 0.05 0.05 0.05
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.02 0.04 0.05 0.07 0.07 0.07 0.07 0.07 0.07 0.07
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

Flat Rate Residential

Flat Rate Residential

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers
FRR Faucets

Flat Rate Residential

FRR Dishwashers
FRR Laundry
FRR Other
FRR Int. Leakage
FRR Irrigation
FRR Pools
FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

Consumer Category

FRR Toilets

Flat Rate Residential
FRR Irrigation Flat Rate Residential

FRR Car Washing Flat Rate Residential
FRR Ext. Leakage Flat Rate Residential

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

FRR Dishwashers Flat Rate Residential
FRR Faucets

FRR Laundry Flat Rate Residential
FRR Other Flat Rate Residential

FRR Toilets Flat Rate Residential
FRR Baths
FRR Showers

FRR Pools Flat Rate Residential
FRR Wash-Down Flat Rate Residential

FRR Int. Leakage

FRR Irrigation
FRR Pools

Number End Use Identifier

FRR Toilets

Flat Rate Residential

FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
FRR Faucets
FRR Dishwashers
FRR Laundry
FRR Other
FRR Int. Leakage
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Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.01 0.02 0.03 0.05 0.05 0.05 0.05 0.05 0.05 0.05
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.01 0.03 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.3 43.5 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.4 21.6 21.8 22.0 22.2 22.4 22.5
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.8 89.3 89.9 90.5 91.1 91.7 92.4 93.0 93.7
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.5

FRR Showers
FRR Faucets
FRR Dishwashers

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

FRR Wash-Down Flat Rate Residential
FRR Car Washing Flat Rate Residential

FRR Toilets Flat Rate Residential
Flat Rate Residential

FRR Laundry
FRR Other
FRR Int. Leakage
FRR Irrigation
FRR Pools

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers
FRR Faucets
FRR Dishwashers
FRR Laundry
FRR Other
FRR Int. Leakage

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Consumer Category

Flat Rate Residential

FRR Irrigation
FRR Pools
FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

End Use Identifier

FRR Baths

FRR Ext. Leakage

Number

Number End Use Identifier Consumer Category

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

FRR Toilets
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Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,732,053 $11,789,613 $11,848,829 $11,899,874 $11,956,794 $12,015,529 $12,076,118 $12,138,517 $12,202,679 $12,268,556
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,732,053 $11,789,613 $11,848,829 $11,899,874 $11,956,794 $12,015,529 $12,076,118 $12,138,517 $12,202,679 $12,268,556

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2 100.0 $1.50E-04 $0 $0 $104 $208 $312 $416 $416 $416 $416 $416 $416 $416
3 105.0 $1.50E-04 $0 $0 $1,247 $2,469 $3,670 $4,849 $4,807 $4,766 $4,727 $4,690 $4,654 $4,620
4 75.0 $1.50E-04 $0 $0 $340 $680 $1,020 $1,360 $1,360 $1,360 $1,360 $1,360 $1,360 $1,360
5 140.0 $1.50E-04 $0 $0 $173 $347 $520 $693 $693 $693 $693 $693 $693 $693
6 100.0 $1.50E-04 $0 $0 $1,357 $2,715 $4,072 $5,348 $5,270 $5,195 $5,122 $5,053 $4,986 $4,922
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $3,221 $6,419 $9,594 $12,666 $12,546 $12,430 $12,319 $12,213 $12,110 $12,011$207,474

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Type

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers
FRR Faucets

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Toilets

FRR Int. Leakage

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

FRR Dishwashers
FRR Laundry
FRR Other

$0

FRR Irrigation
FRR Pools
FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

$343,224

$256,008,880
$0 $0

$256,352,104 $343,224
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277 $30,277

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378

378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378 378
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514
1,463 1,480 1,497 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514 1,514

6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1% 0.1% 0.1% 0.1%
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.0 44.3 44.5 44.8 45.0 45.3 45.6 45.9 46.2 46.4 46.7 47.0 47.4 47.7 48.0 48.3 48.7 49.0 49.3
22.7 22.9 23.1 23.3 23.5 23.7 23.9 24.1 24.3 24.5 24.8 25.0 25.2 25.4 25.6 25.8 26.1 26.3 26.5
94.4 95.0 95.7 96.4 97.1 97.8 98.5 99.3 100.0 100.8 101.5 102.3 103.1 103.9 104.7 105.5 106.3 107.1 108.0
16.9 16.9 16.9 16.9 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.1 54.5 54.8 55.2 55.6 55.9 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.2 59.6 60.0 60.5 60.9
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,335,880 $12,404,835 $12,475,383 $12,547,487 $12,621,338 $12,696,679 $12,773,757 $12,852,559 $12,933,047 $13,015,184 $13,098,934 $13,184,264 $13,271,143 $13,359,544 $13,449,438 $13,540,803 $13,633,614 $13,727,850 $13,823,493

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,335,880 $12,404,835 $12,475,383 $12,547,487 $12,621,338 $12,696,679 $12,773,757 $12,852,559 $12,933,047 $13,015,184 $13,098,934 $13,184,264 $13,271,143 $13,359,544 $13,449,438 $13,540,803 $13,633,614 $13,727,850 $13,823,493

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$421 $425 $430 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435 $435
$4,640 $4,661 $4,683 $4,705 $4,675 $4,647 $4,620 $4,594 $4,569 $4,546 $4,523 $4,501 $4,479 $4,459 $4,440 $4,421 $4,403 $4,386 $4,369
$1,376 $1,392 $1,408 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423 $1,423

$702 $710 $718 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726 $726
$4,916 $4,911 $4,907 $4,903 $4,846 $4,790 $4,739 $4,690 $4,645 $4,603 $4,564 $4,527 $4,493 $4,461 $4,431 $4,403 $4,378 $4,353 $4,331

$12,055 $12,099 $12,145 $12,192 $12,105 $12,022 $11,943 $11,869 $11,799 $11,733 $11,671 $11,612 $11,557 $11,504 $11,455 $11,409 $11,365 $11,323 $11,284
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 2_2_RSF_Toilets 2_2_RSF_Showers 2_2_RSF_Faucets 2_2_RMF_Toilets 2_2_RMF_Showers 2_2_RMF_Faucets

General Measure Model RSF RSF RSF RMF RMF RMF

Toilets Showers Faucets Toilets Showers Faucets
10% 21% 10% 10% 21% 10%

Results Summary 2006 2006 2006 2006 2006 2006

Present Value of Water Utility Benefits: 2006 2006 2006 2006 2006 2006
Present Value of Total Community Benefits: 11618 11618 11618 1576 1576 1576
Present Value of Water Utility Costs: 10% 10% 10% 10% 10% 10%
Present Value of Total Community Costs: 10 10 10 10 10 10

Water Utility Benefit Cost Ratio: 0.45 Measure Life (years) 4 4 4 4 4 4

Total Community Benefit Cost Ratio: 2.45 Initial Cost $0 $0 $0 $0 $0 $0

Average Water Savings (mgd): 0.02 Annual Base Cost $3,000 $0 $0 $0 $0 $0

Cost of Savings per Unit Volume ($/mg): $1,360.72 Unit Cost $31 $31 $31 $31 $31 $31

Affected Units 1992 and older dwe1992 and older dwe1992 and older dwe1992 and older dwe1992 and older dwe1992 and older dwelling units

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $43,241 $43,241 $43,241 $43,241 $43,241 $43,241 $43,241 $43,241 $43,241 $43,241
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $216,206
Five Year Customer Cost = $0 Sum Water Utility Costs = $432,412

Calculate Hot Water Savings? Yes Five Year Community Cost = $216,206

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 14.1%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 10% 3.1% 3.0% 2.9% 2.8% 2.7% 2.7% 2.6% 2.5% 2.5% 2.4%
2 Internal 21% 3.1% 3.0% 2.9% 2.8% 2.7% 2.7% 2.6% 2.5% 2.5% 2.4%
3 Internal 10% 3.1% 3.0% 2.9% 2.8% 2.7% 2.7% 2.6% 2.5% 2.5% 2.4%
4 Internal 10% 0.9% 0.9% 0.9% 0.9% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8%
5 Internal 21% 0.9% 0.9% 0.9% 0.9% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8%
6 Internal 10% 0.9% 0.9% 0.9% 0.9% 0.8% 0.8% 0.8% 0.8% 0.8% 0.8%
7 Internal 10% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3%
8 Internal 21% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3%
9 Internal 10% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3%
10
11
12
13
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 338 338 338 338 338 338 338 338 338 338
2 0 0 338 338 338 338 338 338 338 338 338 338
3 0 0 338 338 338 338 338 338 338 338 338 338
4 0 0 29 29 29 29 29 29 29 29 29 29
5 0 0 29 29 29 29 29 29 29 29 29 29
6 0 0 29 29 29 29 29 29 29 29 29 29
7 0 0 824 824 824 824 824 824 824 824 824 824
8 0 0 824 824 824 824 824 824 824 824 824 824
9 0 0 824 824 824 824 824 824 824 824 824 824
10
11
12
13
14
15
16
17
18
19
20

Number of Interventions: 0 0 1,319 1,319 1,319 1,319 1,319 1,319 1,319 1,319 1,319 1,319
End Use Reductions and Participants

Cumulative Number of Participating Accounts by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

$357,902

NPV

$876,193

$0

$357,902
Annual Market Penetration (%)
Program Length (years)

CUWCC #2 - Plumbing Retrofit Kits

Number End Use Identifier Consumer Category

$160,399

$357,902

Number End Use Identifier Consumer Category Type of use 
(Internal or 

RSF Showers Single Family
RSF Faucets Single Family
RMF Toilets Multi-Family

% of Savings 
Per Account

RSF Toilets Single Family

RSF Showers Flat Rate Residential
RSF Faucets Flat Rate Residential

RMF Showers Multi-Family
RMF Faucets Multi-Family
RSF Toilets Flat Rate Residential

Number End Use Identifier Consumer Category

RMF Toilets Multi-Family
RMF Showers Multi-Family
RMF Faucets Multi-Family

RSF Toilets Single Family
RSF Showers Single Family
RSF Faucets Single Family

RSF Toilets Flat Rate Residential
RSF Showers Flat Rate Residential
RSF Faucets Flat Rate Residential

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
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1 0 0 338 676 1,014 1,353 1,353 1,353 1,353 1,353 1,353 1,353
2 0 0 338 676 1,014 1,353 1,353 1,353 1,353 1,353 1,353 1,353
3 0 0 338 676 1,014 1,353 1,353 1,353 1,353 1,353 1,353 1,353
4 0 0 29 58 87 116 116 116 116 116 116 116
5 0 0 29 58 87 116 116 116 116 116 116 116
6 0 0 29 58 87 116 116 116 116 116 116 116
7 0 0 824 1,647 2,471 3,295 3,295 3,295 3,295 3,295 3,295 3,295
8 0 0 824 1,647 2,471 3,295 3,295 3,295 3,295 3,295 3,295 3,295
9 0 0 824 1,647 2,471 3,295 3,295 3,295 3,295 3,295 3,295 3,295
10
11
12
13
14
15
16
17
18
19
20

Percent Saturation (RSF): 0% 0% 4% 7% 11% 14% 14% 14% 14% 14% 14% 14%
Measure Impact Factors Percent Saturation (RMF): 0% 0% 1% 2% 3% 4% 4% 4% 4% 4% 4% 4%

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
2 1.00 1.00 0.99 0.99 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
3 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
8 1.00 1.00 0.99 0.99 0.98 0.97 0.97 0.97 0.97 0.97 0.97 0.97
9 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
10
11
12
13
14
15
16
17
18
19
20

Multi-Family
Multi-Family
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Single Family
Single Family
Single Family
Multi-Family

End Use IdentifierNumber Consumer Category

RMF Showers Multi-Family

RSF Faucets

RSF Toilets Single Family
RSF Showers

RMF Toilets

RMF Faucets Multi-Family

Single Family
Single Family
Multi-Family

RSF Toilets Flat Rate Residential
RSF Showers Flat Rate Residential
RSF Faucets Flat Rate Residential

RSF Faucets

RSF Toilets
RSF Showers
RSF Faucets
RMF Toilets
RMF Showers
RMF Faucets
RSF Toilets
RSF Showers
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Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00
2 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
8 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
9 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
10
11
12
13
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.02 0.04 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10
11
12
13
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flat Rate Residential

Multi-Family

Single Family
Multi-Family

RSF Showers
RSF Faucets

Number

Number End Use Identifier

Flat Rate Residential
Flat Rate Residential

RSF Toilets

RMF Toilets
RMF Showers
RMF Faucets
RSF Toilets
RSF Showers
RSF Faucets

Consumer Category

Single Family
Single Family

End Use Identifier Consumer Category

RSF Showers

Single Family
Multi-Family

Multi-Family

RSF Toilets Single Family
Single Family

RMF Faucets
RSF Toilets
RSF Showers
RSF Faucets

RSF Faucets
RMF Toilets
RMF Showers

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

Multi-Family
Multi-Family
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Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00
2 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
8 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
9 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
10
11
12
13
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.02 0.04 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.3 43.5 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.8 89.4 90.0 90.6 91.2 91.9 92.5 93.2 93.8
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.5 51.8 52.1 52.4 52.8 53.1 53.4

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,731,514 $11,788,706 $11,847,703 $11,898,651 $11,955,829 $12,014,803 $12,075,614 $12,138,218 $12,202,570 $12,268,624
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,731,514 $11,788,706 $11,847,703 $11,898,651 $11,955,829 $12,014,803 $12,075,614 $12,138,218 $12,202,570 $12,268,624

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2 105.0 $1.50E-04 $0 $0 $5,364 $10,562 $15,614 $20,534 $20,272 $20,028 $19,802 $19,592 $19,397 $19,216
3 75.0 $1.50E-04 $0 $0 $848 $1,697 $2,545 $3,394 $3,394 $3,394 $3,394 $3,394 $3,394 $3,394
4
5 105.0 $1.50E-04 $0 $0 $2,370 $4,686 $6,952 $9,171 $9,077 $8,989 $8,904 $8,823 $8,747 $8,674
6 75.0 $1.50E-04 $0 $0 $309 $618 $928 $1,237 $1,237 $1,237 $1,237 $1,237 $1,237 $1,237
7
8 105.0 $1.50E-04 $0 $0 $13,066 $25,728 $38,033 $50,020 $49,380 $48,786 $48,236 $47,724 $47,249 $46,808
9 75.0 $1.50E-04 $0 $0 $2,067 $4,133 $6,200 $8,267 $8,267 $8,267 $8,267 $8,267 $8,267 $8,267
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $24,025 $47,426 $70,272 $92,623 $91,626 $90,700 $89,839 $89,038 $88,291 $87,595

$256,352,104 $160,399$256,191,705

RSF Faucets

RMF Showers
RMF Faucets
RSF Toilets
RSF Showers

$0 $0

Number End Use Identifier

RSF Toilets

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

$0
$160,399

Single Family
Single Family
Multi-Family
Multi-Family
Multi-Family
Flat Rate Residential

Consumer Category

Single Family

RSF Faucets

RMF Toilets

Single Family
Single Family
Single Family
Multi-Family

RSF Toilets

RSF Showers
RSF Faucets
RMF Toilets
RMF Showers
RMF Faucets
RSF Toilets
RSF Showers Flat Rate Residential

Flat Rate Residential

Multi-Family
Multi-Family
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

RSF Showers
RSF Faucets

Type

$715,795

CC02_PlumbRetro
P:\27000\127844-WCMP\Technical work\Sacrmento Suburban Water District\BMP Modeling\For pdfs for AB1420 forms\DSMDSS_SSWD_030706.xlsm
4 of 8



2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
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1,014 676 338 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1,014 676 338 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1,014 676 338 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

87 58 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
87 58 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
87 58 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,471 1,647 824 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,471 1,647 824 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,471 1,647 824 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11% 7% 4% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
3% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.98 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.05 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.05 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.0 44.3 44.6 44.8 45.1 45.4 45.7 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.1 48.4 48.7 49.1 49.4
22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6
94.5 95.2 95.9 96.6 97.3 98.0 98.8 99.5 100.2 101.0 101.7 102.5 103.3 104.1 104.9 105.7 106.5 107.4 108.2
16.8 16.9 16.9 17.0 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.1 54.5 54.9 55.2 55.6 56.0 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.2 59.6 60.0 60.5 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,341,152 $12,415,211 $12,490,772 $12,567,807 $12,641,637 $12,716,956 $12,794,014 $12,872,796 $12,953,266 $13,035,385 $13,119,118 $13,204,432 $13,291,297 $13,379,683 $13,469,564 $13,560,915 $13,653,714 $13,747,938 $13,843,569

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,341,152 $12,415,211 $12,490,772 $12,567,807 $12,641,637 $12,716,956 $12,794,014 $12,872,796 $12,953,266 $13,035,385 $13,119,118 $13,204,432 $13,291,297 $13,379,683 $13,469,564 $13,560,915 $13,653,714 $13,747,938 $13,843,569

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$14,285 $9,445 $4,686 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$2,545 $1,697 $848 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$6,454 $4,269 $2,119 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$928 $618 $309 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$34,797 $23,007 $11,414 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$6,200 $4,133 $2,067 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$65,209 $43,170 $21,444 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 4_4_FRR_All

General Measure Model FRR

All
20%

Results Summary 2006

Present Value of Water Utility Benefits: 2006
Present Value of Total Community Benefits: 25231
Present Value of Water Utility Costs: 10%
Present Value of Total Community Costs: 10

Water Utility Benefit Cost Ratio: 0.61 Measure Life (years) Permanent

Total Community Benefit Cost Ratio: 1.25 Initial Cost $0

Average Water Savings (mgd): 2.21 Annual Base Cost $2,000

Cost of Savings per Unit Volume ($/mg): $752.56 Unit Cost $900

Affected Units unmetered account

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $2,272,790 $2,272,790 $2,272,790 $2,272,790 $2,272,790 $2,272,790 $2,272,790 $2,272,790 $2,272,790 $2,272,790
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 28 Use Measure Life? No Five Year Utility Cost = $11,363,950
Five Year Customer Cost = $0 Sum Water Utility Costs = $22,727,900

Calculate Hot Water Savings? Yes Five Year Community Cost = $11,363,950

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 100%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
2 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
3 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
4 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
5 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
6 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
7 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
8 Internal 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
9 External 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
10 External 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
11 External 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
12 External 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
13 External 20% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0%
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
2 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
3 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
4 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
5 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
6 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
7 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
8 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
9 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
10 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
11 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
12 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
13 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523
14
15
16
17
18
19
20

Number of Interventions: 0 0 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523 2,523

Evaluation Start Year
Required No. of Interventions
Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year

$18,811,583

$0

FRR Pools Flat Rate Residential

FRR Other Flat Rate Residential
FRR Int. Leakage Flat Rate Residential

FRR Ext. Leakage Flat Rate Residential

FRR Wash-Down Flat Rate Residential
FRR Car Washing Flat Rate Residential

FRR Dishwashers Flat Rate Residential
FRR Laundry Flat Rate Residential

FRR Showers Flat Rate Residential
FRR Faucets Flat Rate Residential

FRR Irrigation Flat Rate Residential

Number End Use Identifier Consumer Category

FRR Toilets Flat Rate Residential
FRR Baths Flat Rate Residential

FRR Car Washing Flat Rate Residential
FRR Ext. Leakage Flat Rate Residential

FRR Pools Flat Rate Residential
FRR Wash-Down Flat Rate Residential

FRR Dishwashers Flat Rate Residential

FRR Baths Flat Rate Residential
FRR Showers Flat Rate Residential

FRR Int. Leakage Flat Rate Residential
FRR Irrigation Flat Rate Residential

FRR Laundry Flat Rate Residential
FRR Other Flat Rate Residential

% of Savings 
Per Account

FRR Toilets Flat Rate Residential

Number End Use Identifier Consumer Category Type of use 
(Internal or 

FRR Faucets Flat Rate Residential

Water Forum #4 - Flat Rate Residential Meter Retrofit

$11,522,650

$18,811,583

$18,811,583

NPV

$23,426,003
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
2 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
3 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
4 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
5 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
6 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
7 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
8 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
9 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
10 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
11 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
12 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
13 0 0 2,523 5,046 7,569 10,092 12,616 15,139 17,662 20,185 22,708 25,231
14
15
16
17
18
19
20

Percent Saturation (FRR): 0% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Measure Impact Factors

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
2 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
3 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
4 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
5 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
6 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
7 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
8 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
9 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
10 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
11 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
12 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
13 1.00 1.00 0.98 0.96 0.94 0.92 0.90 0.88 0.86 0.84 0.82 0.80
14
15
16
17
18
19
20

Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.02 0.05 0.07 0.09 0.11 0.13 0.14 0.16 0.18 0.20
2 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3 0.00 0.00 0.01 0.03 0.04 0.06 0.07 0.08 0.10 0.11 0.12 0.14
4 0.00 0.00 0.01 0.03 0.04 0.05 0.07 0.08 0.09 0.11 0.12 0.13
5 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
6 0.00 0.00 0.02 0.04 0.05 0.07 0.09 0.10 0.12 0.14 0.15 0.16
7 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02
8 0.00 0.00 0.01 0.02 0.04 0.05 0.06 0.07 0.08 0.10 0.11 0.12
9 0.00 0.00 0.16 0.32 0.49 0.65 0.81 0.97 1.14 1.30 1.46 1.62
10 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
11 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
12 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
13 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.29 0.58 0.86 1.15 1.43 1.71 1.99 2.27 2.55 2.83
% Savings of Total Baseline Production: 0.0% 0.0% 0.7% 1.4% 2.0% 2.7% 3.3% 4.0% 4.6% 5.2% 5.8% 6.4%

Flat Rate Residential

Flat Rate Residential

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers
FRR Faucets

Flat Rate Residential

FRR Dishwashers
FRR Laundry
FRR Other
FRR Int. Leakage
FRR Irrigation
FRR Pools
FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

Consumer Category

FRR Toilets

Flat Rate Residential
FRR Irrigation Flat Rate Residential

FRR Car Washing Flat Rate Residential
FRR Ext. Leakage Flat Rate Residential

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

FRR Dishwashers Flat Rate Residential
FRR Faucets

FRR Laundry Flat Rate Residential
FRR Other Flat Rate Residential

FRR Toilets Flat Rate Residential
FRR Baths
FRR Showers

FRR Pools Flat Rate Residential
FRR Wash-Down Flat Rate Residential

FRR Int. Leakage

FRR Irrigation
FRR Pools

Number End Use Identifier

FRR Toilets

Flat Rate Residential

FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
FRR Faucets
FRR Dishwashers
FRR Laundry
FRR Other
FRR Int. Leakage
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Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.16 0.32 0.49 0.65 0.81 0.97 1.14 1.30 1.46 1.62
10 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
11 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
12 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
13 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.20 0.41 0.61 0.81 1.02 1.22 1.42 1.62 1.83 2.03

Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.02 0.05 0.07 0.09 0.11 0.13 0.14 0.16 0.18 0.20
2 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3 0.00 0.00 0.01 0.03 0.04 0.06 0.07 0.08 0.10 0.11 0.12 0.14
4 0.00 0.00 0.01 0.03 0.04 0.05 0.07 0.08 0.09 0.11 0.12 0.13
5 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
6 0.00 0.00 0.02 0.04 0.05 0.07 0.09 0.10 0.12 0.14 0.15 0.16
7 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02
8 0.00 0.00 0.01 0.02 0.04 0.05 0.06 0.07 0.08 0.10 0.11 0.12
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.09 0.17 0.25 0.34 0.42 0.49 0.57 0.65 0.72 0.80

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.6 41.5 41.5 41.4 41.3 41.2 41.2 41.1 41.1 41.0
External Consumption (mgd): 20.6 20.8 20.7 20.7 20.7 20.7 20.7 20.6 20.6 20.6 20.6 20.6
Peak Day Water Production (mgd): 87.0 87.6 87.5 87.4 87.3 87.1 87.0 86.9 86.8 86.7 86.6 86.6
Dry Weather Wastewater (mgd): 16.7 16.7 16.6 16.6 16.5 16.4 16.4 16.3 16.2 16.2 16.1 16.0
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.6 50.8 51.1 51.3 51.5 51.7 51.9 52.2 52.4 52.7

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,656,039 $11,637,905 $11,621,725 $11,597,952 $11,575,538 $11,555,327 $11,537,334 $11,521,494 $11,507,737 $11,496,000
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,656,039 $11,637,905 $11,621,725 $11,597,952 $11,575,538 $11,555,327 $11,537,334 $11,521,494 $11,507,737 $11,496,000

FRR Showers
FRR Faucets
FRR Dishwashers

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

Type

FRR Wash-Down Flat Rate Residential
FRR Car Washing Flat Rate Residential

FRR Toilets Flat Rate Residential
Flat Rate Residential

FRR Laundry
FRR Other
FRR Int. Leakage
FRR Irrigation
FRR Pools

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers
FRR Faucets
FRR Dishwashers
FRR Laundry
FRR Other
FRR Int. Leakage

Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Consumer Category

Flat Rate Residential

Item Baseline NPV Modified NPV NPV Savings

FRR Irrigation
FRR Pools
FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage

End Use Identifier

FRR Baths

FRR Ext. Leakage

Number

$0

Number End Use Identifier

$11,522,650

$244,829,454
$0

Consumer Category

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential

$0
$256,352,104 $11,522,650

FRR Toilets
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Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2 100.0 $1.50E-04 $0 $0 $2,901 $5,802 $8,702 $11,603 $14,504 $17,405 $20,305 $23,206 $26,107 $29,008
3 105.0 $1.50E-04 $0 $0 $34,785 $68,905 $102,401 $135,310 $167,668 $199,509 $230,864 $261,764 $292,238 $322,312
4 75.0 $1.50E-04 $0 $0 $9,490 $18,979 $28,469 $37,958 $47,448 $56,937 $66,427 $75,916 $85,406 $94,895
5 140.0 $1.50E-04 $0 $0 $4,838 $9,676 $14,513 $19,351 $24,189 $29,027 $33,865 $38,702 $43,540 $48,378
6 100.0 $1.50E-04 $0 $0 $37,879 $75,759 $113,638 $149,238 $183,817 $217,437 $250,153 $282,016 $313,073 $343,365
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $89,892 $179,120 $267,724 $353,461 $437,626 $520,314 $601,613 $681,604 $760,363 $837,958$11,903,353

Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Baths
FRR Showers
FRR Faucets

Flat Rate Residential
Flat Rate Residential
Flat Rate Residential
Flat Rate Residential

FRR Toilets

FRR Int. Leakage

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use IdentifierNumber

FRR Dishwashers
FRR Laundry
FRR Other

FRR Irrigation
FRR Pools
FRR Wash-Down
FRR Car Washing
FRR Ext. Leakage
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.19 0.19 0.19 0.19 0.18 0.18 0.18 0.18 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.16 0.16 0.16 0.16
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.12 0.12 0.12
0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.16 0.16 0.16 0.16 0.16 0.15 0.15 0.15 0.15 0.15 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

2.82 2.81 2.81 2.80 2.80 2.79 2.79 2.78 2.78 2.77 2.77 2.77 2.76 2.76 2.76 2.75 2.75 2.75 2.75
6.4% 6.3% 6.3% 6.3% 6.2% 6.2% 6.1% 6.1% 6.0% 6.0% 5.9% 5.9% 5.8% 5.8% 5.7% 5.7% 5.6% 5.6% 5.6%
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03 2.03

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.19 0.19 0.19 0.19 0.18 0.18 0.18 0.18 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.16 0.16 0.16 0.16
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.12 0.12 0.12
0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.16 0.16 0.16 0.16 0.16 0.15 0.15 0.15 0.15 0.15 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.79 0.78 0.78 0.77 0.77 0.76 0.76 0.75 0.75 0.74 0.74 0.74 0.73 0.73 0.73 0.72 0.72 0.72 0.71

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
41.3 41.5 41.8 42.0 42.3 42.6 42.9 43.2 43.4 43.7 44.0 44.4 44.7 45.0 45.3 45.6 46.0 46.3 46.7
20.8 21.0 21.2 21.4 21.6 21.8 22.0 22.2 22.4 22.6 22.8 23.0 23.2 23.4 23.6 23.9 24.1 24.3 24.5
87.2 87.9 88.6 89.3 90.0 90.7 91.5 92.2 93.0 93.7 94.5 95.3 96.0 96.8 97.6 98.5 99.3 100.1 101.0
16.1 16.1 16.1 16.2 16.2 16.3 16.3 16.4 16.4 16.5 16.6 16.6 16.7 16.8 16.8 16.9 17.0 17.1 17.2
53.0 53.4 53.7 54.1 54.4 54.8 55.2 55.6 56.0 56.4 56.8 57.2 57.6 58.0 58.4 58.9 59.3 59.8 60.2

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$11,565,253 $11,636,073 $11,708,424 $11,782,272 $11,857,586 $11,934,336 $12,012,754 $12,092,830 $12,174,530 $12,257,819 $12,342,666 $12,429,039 $12,516,912 $12,606,258 $12,697,052 $12,789,274 $12,882,901 $12,977,915 $13,074,298

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$11,565,253 $11,636,073 $11,708,424 $11,782,272 $11,857,586 $11,934,336 $12,012,754 $12,092,830 $12,174,530 $12,257,819 $12,342,666 $12,429,039 $12,516,912 $12,606,258 $12,697,052 $12,789,274 $12,882,901 $12,977,915 $13,074,298
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008 $29,008
$320,011 $317,802 $315,682 $313,647 $311,692 $309,817 $308,016 $306,287 $304,627 $303,034 $301,504 $300,036 $298,626 $297,273 $295,973 $294,726 $293,529 $292,380 $291,276
$94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895 $94,895
$48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378 $48,378

$339,029 $334,838 $330,785 $326,858 $323,050 $319,354 $315,903 $312,683 $309,678 $306,873 $304,255 $301,812 $299,532 $297,404 $295,418 $293,564 $291,834 $290,220 $288,713

$831,321 $824,921 $818,747 $812,785 $807,023 $801,451 $796,199 $791,251 $786,586 $782,187 $778,040 $774,128 $770,439 $766,957 $763,672 $760,571 $757,644 $754,880 $752,269
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 5_5_COM_Irrigation 5_5_IND_Irrigation 5_5_INS_Irrigation 5_5_IRR_External

General Measure Model COM IND INS IRR

Irrigation Irrigation Irrigation External Estimated Turf Area
15% 15% 15% 15%

Results Summary 2006 2006 2006 2006

Present Value of Water Utility Benefits: 2006 2006 2006 2006
Present Value of Total Community Benefits: -1 0 0 0 Commercial 4,099
Present Value of Water Utility Costs: 2% 2% 2% 2% Industrial 242
Present Value of Total Community Costs: 10 10 10 10 Institutional 59
Water Utility Benefit Cost Ratio: 0.80 Measure Life (years) 4 4 4 4 Irrigation 96
Total Community Benefit Cost Ratio: 0.80 Initial Cost $0 $0 $0 $0 Flat Rate Resid 25,231

Average Water Savings (mgd): 0.02 Annual Base Cost $4,000 $0 $0 $0 Total
Cost of Savings per Unit Volume ($/mg): $594.04 Unit Cost $1,500 $1,500 $1,500 $1,500

Affected Units large landscape ac large landscape ac large landscape ac large landscape ac

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $6,025 $6,031 $6,037 $6,043 $6,049 $6,056 $6,062 $6,068 $6,074 $6,080
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $30,186
Five Year Customer Cost = $0 Sum Water Utility Costs = $177,263

Calculate Hot Water Savings? No Five Year Community Cost = $30,186

End Use Reductions and % New Participants See table
% of New Participating Accounts Maximum saturation = 0.1%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 External 401% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2 External 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 External 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4 External 0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 1 1 1 1 1 1 1 1 1 1
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Number of Interventions: 0 0 1 1 1 1 1 1 1 1 1 1

Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions

$113,483

$0

INS Irrigation Institutional
IRR Outdoor Irrigation

COM Irrigation Commercial
IND Irrigation Industrial

Number End Use Identifier Consumer Category

IND Irrigation Industrial
INS Irrigation Institutional

% of Savings 
Per Account

COM Irrigation Commercial

Number End Use Identifier Consumer Category Type of use 
(Internal or 

IRR Outdoor Irrigation

CUWCC #5 - Large Landscape Audits

$91,263

$113,483

$113,483

NPV

$91,263

Category No. Accts
in 2004

CC05_LrgLandAudit
P:\27000\127844-WCMP\Technical work\Sacrmento Suburban Water District\BMP Modeling\For pdfs for AB1420 forms\DSMDSS_SSWD_030706.xlsm
1 of 8



End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 1 3 4 5 5 5 5 5 6 6
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Percent Saturation (COM): 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Measure Impact Factors Percent Saturation (IND): 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Industrial
Institutional
Irrigation

IND Irrigation
INS Irrigation
IRR Outdoor

Institutional
Irrigation

COM Irrigation

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

IRR Outdoor

COM Irrigation Commercial
IND Irrigation
INS Irrigation

Commercial
Industrial
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Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Institutional
Irrigation

Institutional
Irrigation

End Use Identifier Consumer Category

IND Irrigation
INS Irrigation
IRR Outdoor

Industrial
Institutional
Irrigation

Commercial
Industrial

Consumer Category

Commercial

Consumer Category

IND Irrigation
INS Irrigation
IRR Outdoor

COM Irrigation

IRR Outdoor

Number End Use Identifier

Commercial
Industrial

INS Irrigation

Number End Use Identifier

COM Irrigation

Number

COM Irrigation
IND Irrigation
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Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.4 43.6 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.8 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.8 89.4 90.0 90.6 91.3 91.9 92.5 93.2 93.8
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.5

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,735,713 $11,796,919 $11,859,764 $11,914,414 $11,971,287 $12,029,976 $12,090,520 $12,152,876 $12,216,995 $12,282,832
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,735,713 $11,796,919 $11,859,764 $11,914,414 $11,971,287 $12,029,976 $12,090,520 $12,152,876 $12,216,995 $12,282,832

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0$0

Type

Commercial
Industrial
Institutional
Irrigation

COM Irrigation

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

IND Irrigation
INS Irrigation
IRR Outdoor

$0
$91,263

$0
$91,263

$256,260,841
$0

$256,352,104
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844 3,458,935 4.0 960 6.3 563 4.0 2,030,170 22,557
748 180,981 4.0 50 0.0 0 4.0 0 0

1,191 70,298 4.0 20 0.0 0 4.0 0 0
801 76,922 4.0 21 0.0 0 4.0 0 0
322 8,124,382 4.0 2,254 0.0 0 4.0 0 0

3,305 563

Acres Audited Per Year = 826.2

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$6,087 $6,093 $6,099 $6,106 $6,112 $6,118 $6,125 $6,131 $6,137 $6,144 $6,150 $6,157 $6,163 $6,170 $6,176 $6,183 $6,189 $6,196 $6,202

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Appl. Rate*
(ft/yr)

Irrigation
(gpd)

Irrigation
(gpd/acct)

Large Landscape Data

90

Avg Area
(acres/site)

Area
(acres)

0

Area
(acres)

0
0
0

By End Use Consumption

Number of Accounts > 1 acIrrigation
(gpd/acct)

Irrigation
(gpd)

Appl. Rate*
(ft/yr)
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.1 44.3 44.6 44.8 45.1 45.4 45.6 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.0 48.4 48.7 49.0 49.4
22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.4 25.7 25.9 26.1 26.3 26.5
94.5 95.2 95.9 96.6 97.3 98.0 98.7 99.4 100.2 100.9 101.7 102.5 103.2 104.0 104.8 105.6 106.5 107.3 108.1
16.9 16.9 16.9 17.0 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.2 54.5 54.9 55.2 55.6 56.0 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.2 59.6 60.0 60.5 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,350,341 $12,419,482 $12,490,216 $12,562,507 $12,636,321 $12,711,624 $12,788,666 $12,867,432 $12,947,886 $13,029,989 $13,113,706 $13,199,004 $13,285,852 $13,374,221 $13,464,086 $13,555,421 $13,648,203 $13,742,411 $13,838,025

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,350,341 $12,419,482 $12,490,216 $12,562,507 $12,636,321 $12,711,624 $12,788,666 $12,867,432 $12,947,886 $13,029,989 $13,113,706 $13,199,004 $13,285,852 $13,374,221 $13,464,086 $13,555,421 $13,648,203 $13,742,411 $13,838,025

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 9_9_COM_All

General Measure Model COM

All
12%

Results Summary 2006

Present Value of Water Utility Benefits: 2006
Present Value of Total Community Benefits: 596
Present Value of Water Utility Costs: 1.0%
Present Value of Total Community Costs: 10

Water Utility Benefit Cost Ratio: 0.37 Measure Life (years) 4

Total Community Benefit Cost Ratio: 0.77 Initial Cost $0

Average Water Savings (mgd): 0.05 Annual Base Cost $9,500

Cost of Savings per Unit Volume ($/mg): $1,323.07 Unit Cost $680

Affected Units accounts

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $50,018 $50,018 $50,018 $50,018 $50,018 $50,018 $50,018 $50,018 $50,018 $50,018
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $250,089
Five Year Customer Cost = $0 Sum Water Utility Costs = $1,244,783

Calculate Hot Water Savings? Yes Five Year Community Cost = $250,089

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 5.7%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
2 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
3 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
4 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
5 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
6 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
7 Internal 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
8 External 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
9 External 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
10 External 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
11 External 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
12 External 12% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
13
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 60 60 60 60 60 60 60 60 60 60
2 0 0 60 60 60 60 60 60 60 60 60 60
3 0 0 60 60 60 60 60 60 60 60 60 60
4 0 0 60 60 60 60 60 60 60 60 60 60
5 0 0 60 60 60 60 60 60 60 60 60 60
6 0 0 60 60 60 60 60 60 60 60 60 60
7 0 0 60 60 60 60 60 60 60 60 60 60
8 0 0 60 60 60 60 60 60 60 60 60 60
9 0 0 60 60 60 60 60 60 60 60 60 60
10 0 0 60 60 60 60 60 60 60 60 60 60
11 0 0 60 60 60 60 60 60 60 60 60 60
12 0 0 60 60 60 60 60 60 60 60 60 60
13
14
15
16
17
18
19
20

Number of Interventions: 0 0 60 60 60 60 60 60 60 60 60 60

$817,937

NPV

$632,427

$0

$817,937
Annual Market Penetration (%)
Program Length (years)

CUWCC #9 - Commercial Water Audits

$306,386

$817,937

Number End Use Identifier Consumer Category Type of use 
(Internal or 

COM Toilets Commercial
COM Showers Commercial
COM Faucets Commercial

% of Savings 
Per Account

COM Process Commercial

Commercial
Commercial

COM Irrigation
COM Pools/Fountains
COM Wash-Down Commercial

COM Dishwashers Commercial
COM Laundry Commercial

CommercialCOM Int. Leakage

COM Car Washing Commercial
COM Ext. Leakage Commercial

Number End Use Identifier Consumer Category

COM Faucets Commercial
COM Dishwashers Commercial
COM Laundry Commercial

COM Process Commercial
COM Toilets Commercial
COM Showers Commercial

COM Wash-Down Commercial
COM Car Washing Commercial
COM Ext. Leakage Commercial

COM Int. Leakage Commercial
COM Irrigation Commercial
COM Pools/Fountains Commercial

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 60 119 179 238 238 238 238 238 238 238
2 0 0 60 119 179 238 238 238 238 238 238 238
3 0 0 60 119 179 238 238 238 238 238 238 238
4 0 0 60 119 179 238 238 238 238 238 238 238
5 0 0 60 119 179 238 238 238 238 238 238 238
6 0 0 60 119 179 238 238 238 238 238 238 238
7 0 0 60 119 179 238 238 238 238 238 238 238
8 0 0 60 119 179 238 238 238 238 238 238 238
9 0 0 60 119 179 238 238 238 238 238 238 238
10 0 0 60 119 179 238 238 238 238 238 238 238
11 0 0 60 119 179 238 238 238 238 238 238 238
12 0 0 60 119 179 238 238 238 238 238 238 238
13
14
15
16
17
18
19
20

Percent Saturation (COM): 0% 0% 1% 3% 4% 6% 6% 6% 6% 6% 6% 6%
Measure Impact Factors

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
2 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
3 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
4 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
5 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
6 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
7 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
8 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
9 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
10 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
11 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
12 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
13
14
15
16
17
18
19
20

Commercial
Commercial
Commercial

Commercial

Commercial
Commercial
Commercial
Commercial

Commercial
Commercial
Commercial
Commercial

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

COM Dishwashers Commercial

COM Showers

COM Process Commercial
COM Toilets

COM Faucets

COM Laundry Commercial

Commercial
Commercial
Commercial

COM Wash-Down Commercial
COM Car Washing Commercial
COM Ext. Leakage Commercial

COM Int. Leakage Commercial
COM Irrigation Commercial
COM Pools/Fountains Commercial

COM Pools/Fountains
COM Wash-Down
COM Car Washing
COM Ext. Leakage

COM Process
COM Toilets
COM Showers
COM Faucets
COM Dishwashers
COM Laundry
COM Int. Leakage
COM Irrigation
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Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.01 0.01 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.02 0.04 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.07
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2%

Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03

Commercial
Commercial
Commercial

Commercial

Commercial
Commercial

COM Toilets
COM Showers

Number

Number End Use Identifier

COM Car Washing
COM Ext. Leakage

Commercial
Commercial

COM Process

COM Faucets
COM Dishwashers
COM Laundry
COM Int. Leakage
COM Irrigation
COM Pools/Fountains
COM Wash-Down

Consumer Category

Commercial
Commercial

End Use Identifier Consumer Category

COM Toilets

Commercial

Commercial
Commercial

Commercial

COM Car Washing Commercial
COM Ext. Leakage Commercial

COM Process Commercial
Commercial

COM Laundry
COM Int. Leakage
COM Irrigation
COM Pools/Fountains
COM Wash-Down

COM Showers
COM Faucets
COM Dishwashers

Commercial
Commercial

Commercial
Commercial

Commercial
Commercial
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Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.01 0.01 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.01 0.02 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.3 43.5 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.6 21.8 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.8 89.4 89.9 90.6 91.2 91.8 92.4 93.1 93.7
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.4

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,731,724 $11,788,958 $11,847,849 $11,898,560 $11,955,473 $12,014,201 $12,074,783 $12,137,175 $12,201,331 $12,267,202
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,731,724 $11,788,958 $11,847,849 $11,898,560 $11,955,473 $12,014,201 $12,074,783 $12,137,175 $12,201,331 $12,267,202

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2
3 105.0 $1.50E-04 $0 $0 $1,333 $2,666 $3,999 $5,333 $5,333 $5,333 $5,333 $5,333 $5,333 $5,333
4 75.0 $1.50E-04 $0 $0 $403 $806 $1,209 $1,612 $1,612 $1,612 $1,612 $1,612 $1,612 $1,612
5 140.0 $1.50E-04 $0 $0 $1,451 $2,902 $4,353 $5,804 $5,804 $5,804 $5,804 $5,804 $5,804 $5,804
6 100.0 $1.50E-04 $0 $0 $2,356 $4,713 $7,069 $9,425 $9,425 $9,425 $9,425 $9,425 $9,425 $9,425
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $5,543 $11,087 $16,630 $22,174 $22,174 $22,174 $22,174 $22,174 $22,174 $22,174

$256,352,104 $306,386$256,045,718

COM Pools/Fountains
COM Wash-Down
COM Car Washing
COM Ext. Leakage

COM Dishwashers
COM Laundry
COM Int. Leakage
COM Irrigation

$0 $0

Number End Use Identifier

COM Process

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

$0
$306,386

Commercial

Commercial
Commercial
Commercial
Commercial
Commercial
Commercial

Consumer Category

Commercial

COM Pools/Fountains
COM Wash-Down
COM Car Washing
COM Ext. Leakage

COM Faucets

Commercial
Commercial
Commercial
Commercial

COM Process

COM Toilets
COM Showers
COM Faucets
COM Dishwashers
COM Laundry
COM Int. Leakage
COM Irrigation Commercial

Commercial
Commercial
Commercial

Commercial
Commercial

Commercial
Commercial
Commercial
Commercial
Commercial
Commercial

COM Toilets
COM Showers

Type

$326,042
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$38,395 $38,482 $38,569 $38,656 $38,744 $38,832 $38,920 $39,008 $39,097 $39,186 $39,275 $39,364 $39,454 $39,544 $39,634 $39,725 $39,816 $39,907 $39,998

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45

42 43 43 43 43 43 43 43 44 44 44 44 44 44 44 44 45 45 45
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179
221 204 187 171 171 172 172 173 173 174 174 175 175 176 176 177 178 178 179

5% 5% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.07 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06
0.2% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.0 44.3 44.5 44.8 45.1 45.3 45.6 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.0 48.3 48.7 49.0 49.3
22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.4 25.7 25.9 26.1 26.3 26.5
94.4 95.1 95.8 96.5 97.2 97.9 98.7 99.4 100.1 100.9 101.6 102.4 103.2 104.0 104.8 105.6 106.4 107.2 108.1
16.8 16.9 16.9 16.9 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.3 17.4 17.5 17.5 17.6 17.7 17.8 17.9
53.8 54.1 54.5 54.8 55.2 55.5 55.9 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.1 59.6 60.0 60.4 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,336,241 $12,406,897 $12,479,132 $12,552,910 $12,626,705 $12,701,991 $12,779,014 $12,857,761 $12,938,196 $13,020,278 $13,103,975 $13,189,252 $13,276,079 $13,364,427 $13,454,270 $13,545,582 $13,638,342 $13,732,527 $13,828,118

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,336,241 $12,406,897 $12,479,132 $12,552,910 $12,626,705 $12,701,991 $12,779,014 $12,857,761 $12,938,196 $13,020,278 $13,103,975 $13,189,252 $13,276,079 $13,364,427 $13,454,270 $13,545,582 $13,638,342 $13,732,527 $13,828,118

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$4,950 $4,571 $4,194 $3,820 $3,832 $3,843 $3,855 $3,866 $3,878 $3,889 $3,901 $3,913 $3,925 $3,936 $3,948 $3,960 $3,972 $3,984 $3,996
$1,497 $1,382 $1,268 $1,155 $1,158 $1,162 $1,165 $1,169 $1,172 $1,176 $1,179 $1,183 $1,187 $1,190 $1,194 $1,197 $1,201 $1,204 $1,208
$5,388 $4,975 $4,565 $4,158 $4,170 $4,183 $4,195 $4,208 $4,220 $4,233 $4,246 $4,259 $4,271 $4,284 $4,297 $4,310 $4,323 $4,336 $4,349
$8,749 $8,078 $7,412 $6,752 $6,772 $6,792 $6,813 $6,833 $6,854 $6,874 $6,895 $6,916 $6,937 $6,957 $6,978 $6,999 $7,020 $7,041 $7,062

$20,583 $19,005 $17,439 $15,884 $15,932 $15,980 $16,028 $16,076 $16,124 $16,173 $16,221 $16,270 $16,319 $16,368 $16,417 $16,467 $16,516 $16,566 $16,615
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 9_9_IND_All

General Measure Model IND

All
15%

Results Summary 2006

Present Value of Water Utility Benefits: 2006
Present Value of Total Community Benefits: 36
Present Value of Water Utility Costs: 1%
Present Value of Total Community Costs: 10

Water Utility Benefit Cost Ratio: 0.29 Measure Life (years) 4

Total Community Benefit Cost Ratio: 0.71 Initial Cost $0

Average Water Savings (mgd): 0.00 Annual Base Cost $0

Cost of Savings per Unit Volume ($/mg): $1,712.39 Unit Cost $1,680

Affected Units accounts

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $6,098 $6,098 $6,098 $6,098 $6,098 $6,098 $6,098 $6,098 $6,098 $6,098
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $30,492
Five Year Customer Cost = $0 Sum Water Utility Costs = $143,265

Calculate Hot Water Savings? Yes Five Year Community Cost = $30,492

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 5.9%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
2 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
3 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
4 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
5 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
6 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
7 Internal 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
8 External 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
9 External 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
10 External 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
11 External 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
12 External 15% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
13
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 4 4 4 4 4 4 4 4 4 4
2 0 0 4 4 4 4 4 4 4 4 4 4
3 0 0 4 4 4 4 4 4 4 4 4 4
4 0 0 4 4 4 4 4 4 4 4 4 4
5 0 0 4 4 4 4 4 4 4 4 4 4
6 0 0 4 4 4 4 4 4 4 4 4 4
7 0 0 4 4 4 4 4 4 4 4 4 4
8 0 0 4 4 4 4 4 4 4 4 4 4
9 0 0 4 4 4 4 4 4 4 4 4 4
10 0 0 4 4 4 4 4 4 4 4 4 4
11 0 0 4 4 4 4 4 4 4 4 4 4
12 0 0 4 4 4 4 4 4 4 4 4 4
13
14
15
16
17
18
19
20

Number of Interventions: 0 0 4 4 4 4 4 4 4 4 4 4

Evaluation Start Year
Required No. of Interventions
Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year

$95,084

$0

IND Wash-Down Industrial

IND Int. Leakage Industrial
IND Irrigation Industrial

IND Car Washing Industrial
IND Ext. Leakage Industrial

IND Dishwashers Industrial
IND Laundry Industrial

IND Showers Industrial
IND Faucets Industrial

IND Pools/Fountains Industrial

Number End Use Identifier Consumer Category

IND Process Industrial
IND Toilets Industrial

Industrial
IND Int. Leakage
IND Irrigation

IND Ext. Leakage Industrial

Industrial
IND Wash-Down Industrial
IND Car Washing Industrial

IND Pools/Fountains

IND Dishwashers Industrial

IND Toilets Industrial
IND Showers Industrial

IND Laundry Industrial
Industrial

% of Savings 
Per Account

IND Process Industrial

Number End Use Identifier Consumer Category Type of use 
(Internal or 

IND Faucets Industrial

CUWCC #9 - Industrial Water Audits

$27,566

$95,084

$95,084

NPV

$67,195
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 4 7 11 15 15 15 15 15 15 15
2 0 0 4 7 11 15 15 15 15 15 15 15
3 0 0 4 7 11 15 15 15 15 15 15 15
4 0 0 4 7 11 15 15 15 15 15 15 15
5 0 0 4 7 11 15 15 15 15 15 15 15
6 0 0 4 7 11 15 15 15 15 15 15 15
7 0 0 4 7 11 15 15 15 15 15 15 15
8 0 0 4 7 11 15 15 15 15 15 15 15
9 0 0 4 7 11 15 15 15 15 15 15 15
10 0 0 4 7 11 15 15 15 15 15 15 15
11 0 0 4 7 11 15 15 15 15 15 15 15
12 0 0 4 7 11 15 15 15 15 15 15 15
13
14
15
16
17
18
19
20

Percent Saturation (IND): 0% 0% 1% 3% 4% 6% 6% 6% 6% 6% 6% 6%
Measure Impact Factors

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
2 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
3 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
4 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
5 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
6 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
7 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
8 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
9 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
10 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
11 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
12 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
13
14
15
16
17
18
19
20

Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Industrial

Industrial

Industrial

Industrial
Industrial
Industrial

Industrial

Industrial
Industrial
Industrial

IND Toilets
IND Showers
IND Faucets

Industrial

IND Dishwashers
IND Laundry
IND Int. Leakage
IND Irrigation
IND Pools/Fountains
IND Wash-Down
IND Car Washing
IND Ext. Leakage

Consumer Category

IND Process

Industrial
IND Pools/Fountains Industrial

IND Ext. Leakage Industrial

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

IND Dishwashers Industrial
IND Faucets

IND Laundry Industrial
IND Int. Leakage Industrial

IND Process Industrial
IND Toilets
IND Showers

IND Wash-Down Industrial
IND Car Washing Industrial

IND Irrigation

IND Pools/Fountains
IND Wash-Down

Number End Use Identifier

IND Process

IND Car Washing
IND Ext. Leakage

Industrial
Industrial
Industrial
Industrial
Industrial
Industrial
Industrial

IND Toilets
IND Showers

Industrial
Industrial
Industrial
Industrial
Industrial

Industrial
Industrial
Industrial

Industrial
IND Faucets
IND Dishwashers
IND Laundry
IND Int. Leakage
IND Irrigation
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Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IND Showers
IND Faucets
IND Dishwashers

Industrial
Industrial

Industrial
Industrial

Industrial
Industrial

Industrial
Industrial

IND Car Washing Industrial
IND Ext. Leakage Industrial

IND Process Industrial
Industrial

IND Laundry
IND Int. Leakage
IND Irrigation
IND Pools/Fountains
IND Wash-Down

Industrial
Industrial
Industrial

IND Toilets
IND Showers
IND Faucets
IND Dishwashers
IND Laundry
IND Int. Leakage
IND Irrigation

Industrial
Industrial

Industrial
Industrial
Industrial
Industrial

Consumer Category

IND Pools/Fountains
IND Wash-Down
IND Car Washing
IND Ext. Leakage

End Use Identifier

IND Toilets

Number

Number End Use Identifier Consumer Category

Industrial

Industrial
Industrial

IND Process
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Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.2 43.4 43.6 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.9 89.5 90.1 90.7 91.3 91.9 92.6 93.2 93.9
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.5

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,736,518 $11,798,532 $11,862,190 $11,917,655 $11,974,544 $12,033,249 $12,093,808 $12,156,180 $12,220,315 $12,286,166
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,736,518 $11,798,532 $11,862,190 $11,917,655 $11,974,544 $12,033,249 $12,093,808 $12,156,180 $12,220,315 $12,286,166

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2
3 105.0 $1.50E-04 $0 $0 $140 $280 $420 $560 $560 $560 $560 $560 $560 $560
4 75.0 $1.50E-04 $0 $0 $42 $85 $127 $169 $169 $169 $169 $169 $169 $169
5 140.0 $1.50E-04 $0 $0 $254 $508 $762 $1,016 $1,016 $1,016 $1,016 $1,016 $1,016 $1,016
6 100.0 $1.50E-04 $0 $0 $247 $495 $742 $989 $989 $989 $989 $989 $989 $989
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $684 $1,367 $2,051 $2,734 $2,734 $2,734 $2,734 $2,734 $2,734 $2,734$39,628

Industrial
Industrial
Industrial
Industrial

Type

Industrial
Industrial
Industrial
Industrial

IND Toilets
IND Showers
IND Faucets

Industrial
Industrial
Industrial
Industrial

IND Process

IND Irrigation

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

IND Dishwashers
IND Laundry
IND Int. Leakage

$0

IND Pools/Fountains
IND Wash-Down
IND Car Washing
IND Ext. Leakage

$27,566

$256,324,538
$0 $0

$256,352,104 $27,566
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$4,215 $4,227 $4,240 $4,253 $4,266 $4,278 $4,291 $4,304 $4,317 $4,330 $4,343 $4,356 $4,369 $4,382 $4,395 $4,409 $4,422 $4,435 $4,448

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11
13 12 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 11 11

5% 5% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.1 44.3 44.6 44.8 45.1 45.4 45.7 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.1 48.4 48.7 49.1 49.4
22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6
94.5 95.2 95.9 96.6 97.3 98.0 98.7 99.5 100.2 101.0 101.7 102.5 103.3 104.1 104.9 105.7 106.5 107.3 108.2
16.9 16.9 16.9 17.0 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.2 54.5 54.9 55.2 55.6 56.0 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.2 59.6 60.0 60.5 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,353,838 $12,423,141 $12,494,036 $12,566,487 $12,640,312 $12,715,628 $12,792,682 $12,871,460 $12,951,926 $13,034,041 $13,117,770 $13,203,080 $13,289,940 $13,378,322 $13,468,199 $13,559,546 $13,652,341 $13,746,561 $13,842,188

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,353,838 $12,423,141 $12,494,036 $12,566,487 $12,640,312 $12,715,628 $12,792,682 $12,871,460 $12,951,926 $13,034,041 $13,117,770 $13,203,080 $13,289,940 $13,378,322 $13,468,199 $13,559,546 $13,652,341 $13,746,561 $13,842,188

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$517 $474 $431 $389 $390 $391 $392 $393 $395 $396 $397 $398 $399 $400 $402 $403 $404 $405 $407
$156 $143 $130 $117 $118 $118 $119 $119 $119 $120 $120 $120 $121 $121 $121 $122 $122 $123 $123
$937 $859 $782 $705 $707 $709 $711 $713 $716 $718 $720 $722 $724 $726 $729 $731 $733 $735 $737
$913 $837 $762 $687 $689 $691 $693 $695 $697 $699 $701 $704 $706 $708 $710 $712 $714 $716 $719

$2,523 $2,313 $2,105 $1,898 $1,904 $1,909 $1,915 $1,921 $1,927 $1,933 $1,938 $1,944 $1,950 $1,956 $1,962 $1,968 $1,974 $1,979 $1,985
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 9_1_INS_All

General Measure Model INS

All
12%

Results Summary 2006

Present Value of Water Utility Benefits: 2006
Present Value of Total Community Benefits: 9
Present Value of Water Utility Costs: 1%
Present Value of Total Community Costs: 10

Water Utility Benefit Cost Ratio: 0.39 Measure Life (years) 4

Total Community Benefit Cost Ratio: 0.61 Initial Cost $0

Average Water Savings (mgd): 0.00 Annual Base Cost $0

Cost of Savings per Unit Volume ($/mg): $1,255.26 Unit Cost $680

Affected Units accounts

Measure Implementation Costs
Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water Utility Implementation Costs by Year: $0 $0 $602 $602 $602 $602 $602 $602 $602 $602 $602 $602
Customer Implementation Costs by Year: $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Measure Life (years): 4 Use Measure Life? Yes Five Year Utility Cost = $3,009
Five Year Customer Cost = $0 Sum Water Utility Costs = $15,238

Calculate Hot Water Savings? Yes Five Year Community Cost = $3,009

End Use Reductions and % New Participants
% of New Participating Accounts Maximum saturation = 1.4%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 Internal 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
2 Internal 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
3 Internal 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
4 Internal 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
5 Internal 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
6 Internal 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
7 External 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
8 External 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
9 External 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
10 External 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
11 External 12% 1.5% 1.5% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4% 1.4%
12
13
14
15
16
17
18
19
20

Number of New Participants
Number of New Participating Accounts

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 1 1 1 1 1 1 1 1 1 1
2 0 0 1 1 1 1 1 1 1 1 1 1
3 0 0 1 1 1 1 1 1 1 1 1 1
4 0 0 1 1 1 1 1 1 1 1 1 1
5 0 0 1 1 1 1 1 1 1 1 1 1
6 0 0 1 1 1 1 1 1 1 1 1 1
7 0 0 1 1 1 1 1 1 1 1 1 1
8 0 0 1 1 1 1 1 1 1 1 1 1
9 0 0 1 1 1 1 1 1 1 1 1 1
10 0 0 1 1 1 1 1 1 1 1 1 1
11 0 0 1 1 1 1 1 1 1 1 1 1
12
13
14
15
16
17
18
19
20

Number of Interventions: 0 0 1 1 1 1 1 1 1 1 1 1

$9,953

NPV

$6,043

$0

$9,953
Annual Market Penetration (%)
Program Length (years)

CUWCC #9 - Institutional (Municipal) Water Audits

$3,880

$9,953

Number End Use Identifier Consumer Category Type of use 
(Internal or 

INS Toilets Institutional
INS Showers Institutional
INS Faucets Institutional

% of Savings 
Per Account

INS Process Institutional

Institutional
INS Car Washing Institutional
INS Ext. Leakage Institutional

INS Wash-Down

INS Dishwashers Institutional
INS Int. Leakage Institutional

Institutional
Institutional

INS Irrigation
INS Pools/Fountains

Number End Use Identifier Consumer Category

INS Faucets Institutional
INS Dishwashers Institutional
INS Int. Leakage Institutional

INS Process Institutional
INS Toilets Institutional
INS Showers Institutional

INS Car Washing Institutional
INS Ext. Leakage Institutional

INS Irrigation Institutional
INS Pools/Fountains Institutional
INS Wash-Down Institutional

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
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End Use Reductions and Participants
Cumulative Number of Participating Accounts by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0 0 1 2 3 4 4 4 4 4 4 4
2 0 0 1 2 3 4 4 4 4 4 4 4
3 0 0 1 2 3 4 4 4 4 4 4 4
4 0 0 1 2 3 4 4 4 4 4 4 4
5 0 0 1 2 3 4 4 4 4 4 4 4
6 0 0 1 2 3 4 4 4 4 4 4 4
7 0 0 1 2 3 4 4 4 4 4 4 4
8 0 0 1 2 3 4 4 4 4 4 4 4
9 0 0 1 2 3 4 4 4 4 4 4 4
10 0 0 1 2 3 4 4 4 4 4 4 4
11 0 0 1 2 3 4 4 4 4 4 4 4
12
13
14
15
16
17
18
19
20

Percent Saturation (IND): 0% 0% 0% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Measure Impact Factors

Measure Impact Factor by Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
2 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
3 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
4 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
5 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
6 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
7 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
8 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
9 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
10 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
11 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
12
13
14
15
16
17
18
19
20

Institutional
Institutional
Institutional
Institutional
Institutional
Institutional
Institutional

Institutional
Institutional
Institutional
Institutional

End Use IdentifierNumber Consumer Category

Number End Use Identifier Consumer Category

INS Dishwashers Institutional

INS Showers

INS Process Institutional
INS Toilets

INS Faucets

INS Int. Leakage Institutional

Institutional
Institutional
Institutional

INS Car Washing Institutional
INS Ext. Leakage Institutional

INS Irrigation Institutional
INS Pools/Fountains Institutional
INS Wash-Down Institutional

INS Wash-Down
INS Car Washing
INS Ext. Leakage

INS Process
INS Toilets
INS Showers
INS Faucets
INS Dishwashers
INS Int. Leakage
INS Irrigation
INS Pools/Fountains

CC09c_CIIaudits
P:\27000\127844-WCMP\Technical work\Sacrmento Suburban Water District\BMP Modeling\For pdfs for AB1420 forms\DSMDSS_SSWD_030706.xlsm
2 of 8



Total Water Production Savings
Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12
13
14
15
16
17
18
19
20

Total Water Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Total External Water Savings
External Water Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12
13
14
15
16
17
18
19
20

Total External Water Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Institutional
Institutional
Institutional

Institutional

Institutional
Institutional

INS Toilets
INS Showers

Number

Number End Use Identifier

INS Ext. Leakage

Institutional
Institutional

INS Process

INS Faucets
INS Dishwashers
INS Int. Leakage
INS Irrigation
INS Pools/Fountains
INS Wash-Down
INS Car Washing

Consumer Category

Institutional
Institutional

End Use Identifier Consumer Category

INS Toilets

Institutional
Institutional

Institutional

INS Ext. Leakage Institutional

INS Process Institutional
Institutional

INS Int. Leakage
INS Irrigation
INS Pools/Fountains
INS Wash-Down
INS Car Washing

INS Showers
INS Faucets
INS Dishwashers

Institutional
Institutional

Institutional
Institutional

Institutional
Institutional
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Total Internal Water Savings
Wastewater Savings by Year (mgd)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12
13
14
15
16
17
18
19
20

Total Internal Savings (mgd): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Modified Forecasts
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.2 43.4 43.6 43.8
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.9 89.5 90.1 90.7 91.3 91.9 92.6 93.2 93.9
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.5

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Water $11,611,959 $11,675,784 $11,736,930 $11,799,356 $11,863,426 $11,919,304 $11,976,192 $12,034,897 $12,095,457 $12,157,828 $12,221,963 $12,287,815
Dry Weather Wastewater $0.00 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $11,611,959 $11,675,784 $11,736,930 $11,799,356 $11,863,426 $11,919,304 $11,976,192 $12,034,897 $12,095,457 $12,157,828 $12,221,963 $12,287,815

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1
2
3 105.0 $1.50E-04 $0 $0 $16 $32 $48 $64 $64 $64 $64 $64 $64 $64
4 75.0 $1.50E-04 $0 $0 $5 $10 $14 $19 $19 $19 $19 $19 $19 $19
5 140.0 $1.50E-04 $0 $0 $14 $29 $43 $58 $58 $58 $58 $58 $58 $58
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Total Hot Water Savings: (NPV): $0 $0 $35 $71 $106 $141 $141 $141 $141 $141 $141 $141

$256,352,104 $3,880$256,348,224

INS Wash-Down
INS Car Washing
INS Ext. Leakage

INS Dishwashers
INS Int. Leakage
INS Irrigation
INS Pools/Fountains

$0 $0

Number End Use Identifier

INS Process

Temperature 
of Use (oF) 
(Blank if not 
heated)

Cost Per 
Degree 
Change Per 
Gallon

Consumer CategoryEnd Use Identifier

Item Baseline NPV Modified NPV NPV Savings

Number

$0
$3,880

Institutional
Institutional
Institutional
Institutional
Institutional
Institutional

Consumer Category

Institutional

INS Wash-Down
INS Car Washing
INS Ext. Leakage

INS Faucets

Institutional
Institutional
Institutional
Institutional

INS Process

INS Toilets
INS Showers
INS Faucets
INS Dishwashers
INS Int. Leakage
INS Irrigation
INS Pools/Fountains Institutional

Institutional
Institutional
Institutional

Institutional

Institutional
Institutional
Institutional
Institutional
Institutional
Institutional

INS Toilets
INS Showers

Type

$2,163
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$447 $451 $455 $459 $463 $468 $472 $476 $480 $485 $489 $493 $498 $502 $507 $512 $516 $521 $526

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.1 44.3 44.6 44.8 45.1 45.4 45.7 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.1 48.4 48.7 49.1 49.4
22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6
94.6 95.2 95.9 96.6 97.3 98.0 98.8 99.5 100.2 101.0 101.7 102.5 103.3 104.1 104.9 105.7 106.5 107.4 108.2
16.9 16.9 16.9 17.0 17.0 17.0 17.1 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.6 17.7 17.8 17.9
53.8 54.2 54.5 54.9 55.2 55.6 56.0 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.2 59.6 60.0 60.5 60.9

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,355,356 $12,424,529 $12,495,295 $12,567,617 $12,641,444 $12,716,762 $12,793,818 $12,872,599 $12,953,067 $13,035,184 $13,118,915 $13,204,227 $13,291,090 $13,379,474 $13,469,353 $13,560,703 $13,653,499 $13,747,722 $13,843,351

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,355,356 $12,424,529 $12,495,295 $12,567,617 $12,641,444 $12,716,762 $12,793,818 $12,872,599 $12,953,067 $13,035,184 $13,118,915 $13,204,227 $13,291,090 $13,379,474 $13,469,353 $13,560,703 $13,653,499 $13,747,722 $13,843,351

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

$60 $56 $52 $48 $49 $49 $49 $50 $50 $51 $51 $52 $52 $53 $53 $54 $54 $55 $55
$18 $17 $16 $15 $15 $15 $15 $15 $15 $15 $15 $16 $16 $16 $16 $16 $16 $16 $17
$54 $51 $47 $44 $44 $44 $45 $45 $46 $46 $46 $47 $47 $48 $48 $49 $49 $49 $50

$132 $123 $115 $106 $107 $108 $109 $110 $111 $112 $113 $114 $115 $116 $117 $118 $119 $121 $122
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 14_16_RSF_Toilets

Fixture Model - Retrofit and Code Measures RSF

Toilets

Fixture Model

Results Summary 2006

Present Value of Water Utility Benefits: 2006

Present Value of Total Community Benefits: -

Present Value of Water Utility Costs: 6%

Present Value of Total Community Costs: 10

Water Utility Benefit Cost Ratio: 0.41 Measure Life (years) Permanent

Total Community Benefit Cost Ratio: 0.38 Initial Cost $0

Average Water Savings (mgd): 0.03 Annual Base Cost $4,000

Cost of Savings per Unit Volume ($/mg): $1,172.90 Unit Cost $75

Affected Units fixture

Model Setup Data
End Use Identifier:
Consumer Category:
Account User Forecast:
Starting Year for Forecasts: 2004
Internal or External End Use?: Internal
Temperature of Use (oF) (Blank if not heated):
Cost Per Degree Change Per Gallon: Sum Water Utility Costs = $498,921

Model Parameters

Appliance Data
Type Volume per 

Use 
(Gallons)

Initial 
Proportions

New 1.8 32.5%
Intermediate 3.5 21.3%
Old 5 46.1%
Total 100.0%

End Use Data
Baseline Mean No. Of Uses Per User Per Day: 5.350 AWWARF average is 5.05 (range: 4.5 to 5.6)

Fixture Model Initial Consumption Estimate (gal/d/account): 50.3
Baseline Model Initial Consumption Estimate (gal/d/account): 50.3
Difference (gal/d/account): 0.0
% Dependent on Users per Account: 100%

Replacement Data
Item
Annual Replacement of Ultra Low Flush Stock (%): 3.0%
Annual Replacement of Low Flush Stock (%): 4.0%
Annual Replacement of High Flush Stock (%): 4.0%

Replacement Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

New Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
Annual Market Penetration (%)
Program Length (years)

Messages

$449,872

CUWCC #14 - RSF Toilet Replacement

$170,673
$170,673
$416,765

Low Flush
Ultra Low Flush

High Flush

RSF Toilets
Single Family
RSF Household Size

Messages

Name
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Appliance Code Data
Code Influenced Replacement Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Code Influenced New Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Code Implementation Costs By Year: 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
0 0 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $4,000 $0 $0 $0 $0 $0 $0 $0 $0

Retrofit Details
% Freeloaders 31.7% Assumption
Mean No. Of Appliances Per Account: 2.0

2006 2013 2015 2006 2013 2015
1.0% 0.6% 0.6% 115 86 80 $75 100% 0% $75 $0
2.3% 1.4% 1.2% 248 187 172 $75 100% 0% $75 $0
0.0% 0.0% 0.0% 0 0 0 $0 100% 0% $0 $0

Mean Water Savings Per Person (gal/d): 12 12 12

Model Calculations

Parameter Year
1 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Account Details 2
Users per Account: 3 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58
Number of Accounts: 4 10,358 10,680 11,004 11,332 11,663 11,996 12,333 12,672 13,015 13,361 13,710 14,062 14,417 14,775 15,137 15,502 15,870 16,242 16,617 16,995
Data for Next Years Calcs 5

6 322 325 328 331 334 337 340 343 346 349 352 355 358 362 365 368 372 375 378 382
Replacement Market Shares 7
Ultra Low Flush Market Share 8 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 9 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 10 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
New Unit Market Shares 11
Ultra Low Flush Market Share 12 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
No Retrofit (Base Case) 15
Account Totals 16
Total Ultra Low Flush 17 3,371.5 3,972.7 4,565.7 5,150.8 5,728.6 6,299.5 6,863.9 7,422.3 7,974.9 8,522.3 9,064.7 9,602.6 10,136.2 10,665.8 11,191.9 11,714.6 12,234.4 12,751.4 13,265.9 13,778.3
Total Low Flush 18 2,208.9 2,120.5 2,035.7 1,954.3 1,876.1 1,801.0 1,729.0 1,659.8 1,593.5 1,529.7 1,468.5 1,409.8 1,353.4 1,299.3 1,247.3 1,197.4 1,149.5 1,103.5 1,059.4 1,017.0
Total High Flush 19 4,777.6 4,586.5 4,403.1 4,226.9 4,057.9 3,895.5 3,739.7 3,590.1 3,446.5 3,308.7 3,176.3 3,049.3 2,927.3 2,810.2 2,697.8 2,589.9 2,486.3 2,386.8 2,291.4 2,199.7
% Ultra Low Flush 20 32.5% 37.2% 41.5% 45.5% 49.1% 52.5% 55.7% 58.6% 61.3% 63.8% 66.1% 68.3% 70.3% 72.2% 73.9% 75.6% 77.1% 78.5% 79.8% 81.1%
% Low Flush 21 21.3% 19.9% 18.5% 17.2% 16.1% 15.0% 14.0% 13.1% 12.2% 11.4% 10.7% 10.0% 9.4% 8.8% 8.2% 7.7% 7.2% 6.8% 6.4% 6.0%
% High Flush 22 46.1% 42.9% 40.0% 37.3% 34.8% 32.5% 30.3% 28.3% 26.5% 24.8% 23.2% 21.7% 20.3% 19.0% 17.8% 16.7% 15.7% 14.7% 13.8% 12.9%
% Total Check 23 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Daily End Use Volume per Account (gal/d): 24 50.3 48.6 46.9 45.4 44.1 42.8 41.6 40.5 39.5 38.5 37.7 36.8 36.1 35.4 34.7 34.1 33.5 33.0 32.5 32.0
Managed Demand Case
Code Influenced Replacement Market Shares
Ultra Low Flush Market Share 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Code Influenced New Unit Market Shares
Ultra Low Flush Market Share 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Account Totals
Total Ultra Low Flush 3,371.5 3,972.7 4,565.7 5,399.0 6,206.2 6,988.5 7,747.1 8,483.0 9,197.4 9,891.1 10,565.3 11,222.3 11,863.0 12,323.6 12,783.3 13,242.4 13,701.0 14,159.4 14,617.6 15,075.9
Total Low Flush 2,208.9 2,120.5 2,035.7 1,784.6 1,549.5 1,329.9 1,125.0 934.4 757.5 593.6 442.4 302.1 172.5 165.6 159.0 152.7 146.5 140.7 135.1 129.7
Total High Flush 4,777.6 4,586.5 4,403.1 4,148.5 3,906.9 3,677.7 3,460.5 3,254.8 3,060.0 2,875.9 2,701.9 2,537.2 2,381.3 2,286.1 2,194.7 2,106.9 2,022.6 1,941.7 1,864.0 1,789.5
% Ultra Low Flush 32.5% 37.2% 41.5% 47.6% 53.2% 58.3% 62.8% 66.9% 70.7% 74.0% 77.1% 79.8% 82.3% 83.4% 84.5% 85.4% 86.3% 87.2% 88.0% 88.7%
% Low Flush 21.3% 19.9% 18.5% 15.7% 13.3% 11.1% 9.1% 7.4% 5.8% 4.4% 3.2% 2.1% 1.2% 1.1% 1.1% 1.0% 0.9% 0.9% 0.8% 0.8%
% High Flush 46.1% 42.9% 40.0% 36.6% 33.5% 30.7% 28.1% 25.7% 23.5% 21.5% 19.7% 18.0% 16.5% 15.5% 14.5% 13.6% 12.7% 12.0% 11.2% 10.5%
% Total Check 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Daily End Use Volume per Account (gal/d): 50.3 48.6 46.9 44.8 42.8 41.1 39.4 38.0 36.7 35.5 34.4 33.4 32.5 32.0 31.5 31.1 30.7 30.4 30.0 29.7
Retrofit Data for Next Year's Calculations
Accounts Retrofitting High Flush to Ultra Low Flush 0.0 0.0 78.5 75.7 72.9 70.1 67.3 64.5 61.7 59.0 56.6 54.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accounts Retrofitting Low Flush to Ultra Low Flush 0.0 0.0 169.7 163.7 157.7 151.6 145.6 139.6 133.5 127.5 122.5 117.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Accounts Retrofitting High Flush to Low Flush 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Number of Interventions: 0 0 727 701 675 649 623 598 572 546 525 503 0 0 0 0 0 0 0 0

Cost to 
Customer

% Cost to Utility % Cost to 
Customer

Cost to UtilityCost Per Unit

Convert High Flush to Ultra Low Flush

Convert High Flush to Low Flush

No. Of New Accounts

Convert Low Flush to Ultra Low Flush

Type Number of Accounts by Year

Messages

Messages

% of Accounts by Year
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Water Savings 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Measure Impact Factor: 1.000 1.000 1.000 0.986 0.972 0.960 0.948 0.938 0.928 0.920 0.913 0.906 0.900 0.905 0.909 0.913 0.917 0.921 0.925 0.928
Water Savings Per Account (gal/d): 0.0 0.0 0.0 0.7 1.2 1.7 2.2 2.5 2.8 3.1 3.3 3.5 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.3
Total Water Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total External Water Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Internal Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

Modified Forecasts 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.3 43.6 43.8 44.0 44.3 44.5 44.8 45.1 45.3 45.6 45.9
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6 22.8 23.0 23.2 23.4 23.6 23.8 24.0 24.2
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.9 89.5 90.1 90.7 91.3 91.9 92.5 93.2 93.8 94.5 95.2 95.9 96.6 97.3 98.0 98.7 99.4
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.8 16.8 16.8 16.7 16.8 16.8 16.8 16.8 16.8 16.8 16.9 16.9 17.0 17.0 17.0 17.1
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.4 53.8 54.1 54.5 54.8 55.2 55.5 55.9 56.3

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Water $256,352,104 $256,181,431 $170,673 $11,611,959 $11,675,784 $11,736,993 $11,797,392 $11,859,593 $11,913,753 $11,969,006 $12,026,215 $12,085,413 $12,146,551 $12,209,577 $12,274,425 $12,341,048 $12,410,787 $12,482,095 $12,554,938 $12,629,282 $12,705,096 $12,782,628 $12,861,866
Dry Weather Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $170,673 $11,611,959 $11,675,784 $11,736,993 $11,797,392 $11,859,593 $11,913,753 $11,969,006 $12,026,215 $12,085,413 $12,146,551 $12,209,577 $12,274,425 $12,341,048 $12,410,787 $12,482,095 $12,554,938 $12,629,282 $12,705,096 $12,782,628 $12,861,866

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

NPV Savings

NPV SavingsBaseline NPV Modified NPVItem

Type
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2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58
17,377 17,762 18,151 18,543 18,939 19,338 19,741 20,147 20,558 20,972 21,389

385 389 392 396 399 403 407 410 414 418

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

14,288.7 14,797.4 15,304.7 15,810.7 16,315.8 16,820.0 17,323.7 17,826.9 18,330.0 18,833.0 19,336.3
976.3 937.3 899.8 863.8 829.2 796.1 764.2 733.7 704.3 676.1 649.1

2,111.7 2,027.3 1,946.2 1,868.3 1,793.6 1,721.8 1,653.0 1,586.8 1,523.4 1,462.4 1,403.9
82.2% 83.3% 84.3% 85.3% 86.2% 87.0% 87.8% 88.5% 89.2% 89.8% 90.4%

5.6% 5.3% 5.0% 4.7% 4.4% 4.1% 3.9% 3.6% 3.4% 3.2% 3.0%
12.2% 11.4% 10.7% 10.1% 9.5% 8.9% 8.4% 7.9% 7.4% 7.0% 6.6%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
31.6 31.2 30.8 30.4 30.1 29.8 29.5 29.2 29.0 28.7 28.5

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

15,534.4 15,993.3 16,452.7 16,912.9 17,373.8 17,835.7 18,298.7 18,763.0 19,228.6 19,695.7 20,164.5
124.5 119.5 114.7 110.1 105.7 101.5 97.4 93.5 89.8 86.2 82.7

1,717.9 1,649.2 1,583.2 1,519.9 1,459.1 1,400.7 1,344.7 1,290.9 1,239.3 1,189.7 1,142.1
89.4% 90.0% 90.6% 91.2% 91.7% 92.2% 92.7% 93.1% 93.5% 93.9% 94.3%

0.7% 0.7% 0.6% 0.6% 0.6% 0.5% 0.5% 0.5% 0.4% 0.4% 0.4%
9.9% 9.3% 8.7% 8.2% 7.7% 7.2% 6.8% 6.4% 6.0% 5.7% 5.3%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
29.4 29.2 28.9 28.7 28.4 28.2 28.0 27.8 27.7 27.5 27.3

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 0 0 0 0 0 0 0 0 0
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2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
0.932 0.935 0.938 0.941 0.944 0.947 0.950 0.952 0.955 0.957 0.959

2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
46.2 46.5 46.8 47.1 47.4 47.7 48.0 48.4 48.7 49.0 49.4
24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6

100.2 100.9 101.7 102.5 103.3 104.1 104.9 105.7 106.5 107.3 108.2
17.1 17.2 17.3 17.3 17.4 17.5 17.5 17.6 17.7 17.8 17.9
56.7 57.1 57.5 57.9 58.3 58.7 59.1 59.6 60.0 60.4 60.9

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,942,773 $13,025,312 $13,109,448 $13,195,149 $13,282,385 $13,371,127 $13,461,350 $13,553,030 $13,646,144 $13,740,671 $13,836,593

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,942,773 $13,025,312 $13,109,448 $13,195,149 $13,282,385 $13,371,127 $13,461,350 $13,553,030 $13,646,144 $13,740,671 $13,836,593

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 14_16_RSF_Toilets

Fixture Model - Retrofit and Code Measures RSF

Toilets
Fixture Model

Results Summary 2006
Present Value of Water Utility Benefits: 2006
Present Value of Total Community Benefits: -
Present Value of Water Utility Costs: 6%
Present Value of Total Community Costs: 10
Water Utility Benefit Cost Ratio: 0.42 Measure Life (years) Permanent
Total Community Benefit Cost Ratio: 0.42 Initial Cost $0
Average Water Savings (mgd): 0.07 Annual Base Cost $4,000
Cost of Savings per Unit Volume ($/mg): $1,137.11 Unit Cost $75

Affected Units fixture
Model Setup Data
End Use Identifier:
Consumer Category:
Account User Forecast:
Starting Year for Forecasts: 2004
Internal or External End Use?: Internal
Temperature of Use (oF) (Blank if not heated):
Cost Per Degree Change Per Gallon: Sum Water Utility Costs = $1,117,882

Model Parameters

Appliance Data
Type Volume per 

Use 
(Gallons)

Initial 
Proportions

New 1.8 32.5%
Intermediate 3.5 21.3%
Old 5 46.1%
Total 100.0%

End Use Data
Baseline Mean No. Of Uses Per User Per Day: 5.080 AWWARF average is 5.05 (range: 4.5 to 5.6)
Fixture Model Initial Consumption Estimate (gal/d/account): 47.8
Baseline Model Initial Consumption Estimate (gal/d/account): 47.8
Difference (gal/d/account): 0.0
% Dependent on Users per Account: 100%

Replacement Data
Item
Annual Replacement of Ultra Low Flush Stock (%): 3.0%
Annual Replacement of Low Flush Stock (%): 4.0%
Annual Replacement of High Flush Stock (%): 4.0%

Replacement Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

New Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Name

Low Flush

$934,549

CUWCC #14 - FRR Toilet Replacement

$394,761
$394,761
$934,549

FRR Toilets
Flat Rate Residential
FRR Household Size

Messages

Ultra Low Flush

High Flush

Messages

Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
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Appliance Code Data
Code Influenced Replacement Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Code Influenced New Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Code Implementation Costs By Year: 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
0 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Retrofit Details
% Freeloaders 31.7%
Mean No. Of Appliances Per Account: 2.00

2006 2013 2015 2006 2013 2015
1.1% 0.8% 0.8% 280 210 194 $75 100% 0% $75 $0
2.4% 1.8% 1.7% 605 455 419 $75 100% 0% $75 $0
0.0% 0.0% 0.0% 0 0 0 $0 100% 0% $0 $0

Mean Water Savings Per Person (gal/d): 11 11 11

Model Calculations

Parameter Year
1 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Account Details 2
Users per Account: 3 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58
Number of Accounts: 4 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231
Data for Next Years Calcs 5

6 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Replacement Market Shares 7
Ultra Low Flush Market Share 8 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 9 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 10 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
New Unit Market Shares 11
Ultra Low Flush Market Share 12 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
No Retrofit (Base Case) 15
Account Totals 16
Total Ultra Low Flush 17 8,212.6 8,893.4 9,546.9 10,174.3 10,776.5 11,354.7 11,909.8 12,442.6 12,954.1 13,445.2 13,916.6 14,369.2 14,803.7 15,220.8
Total Low Flush 18 5,380.6 5,165.3 4,958.7 4,760.4 4,570.0 4,387.2 4,211.7 4,043.2 3,881.5 3,726.2 3,577.2 3,434.1 3,296.7 3,164.9
Total High Flush 19 11,637.8 11,172.3 10,725.4 10,296.4 9,884.5 9,489.1 9,109.6 8,745.2 8,395.4 8,059.6 7,737.2 7,427.7 7,130.6 6,845.4
% Ultra Low Flush 20 32.5% 35.2% 37.8% 40.3% 42.7% 45.0% 47.2% 49.3% 51.3% 53.3% 55.2% 57.0% 58.7% 60.3%
% Low Flush 21 21.3% 20.5% 19.7% 18.9% 18.1% 17.4% 16.7% 16.0% 15.4% 14.8% 14.2% 13.6% 13.1% 12.5%
% High Flush 22 46.1% 44.3% 42.5% 40.8% 39.2% 37.6% 36.1% 34.7% 33.3% 31.9% 30.7% 29.4% 28.3% 27.1%
% Total Check 23 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Daily End Use Volume per Account (gal/d): 24 47.8 46.8 45.9 45.0 44.1 43.3 42.5 41.8 41.0 40.3 39.7 39.0 38.4 37.8
Managed Demand Case
Code Influenced Replacement Market Shares
Ultra Low Flush Market Share 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Code Influenced New Unit Market Shares
Ultra Low Flush Market Share 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Convert Low Flush to Ultra Low Flush

Type

Convert High Flush to Ultra Low Flush

Number of Accounts by Year

Convert High Flush to Low Flush

No. Of New Accounts

Messages

Messages

% of Accounts by Year Cost to 
Customer

% Cost to Utility % Cost to 
Customer

Cost to UtilityCost Per Unit
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Account Totals
Total Ultra Low Flush 8,212.6 8,893.4 9,546.9 10,778.8 11,939.9 13,033.1 14,061.1 15,026.6 15,931.9 16,779.6 17,571.9 18,314.7 19,010.0 19,258.8
Total Low Flush 5,380.6 5,165.3 4,958.7 4,347.0 3,774.4 3,239.4 2,740.5 2,276.2 1,845.2 1,446.0 1,077.6 736.0 420.3 403.5
Total High Flush 11,637.8 11,172.3 10,725.4 10,105.3 9,516.7 8,958.5 8,429.4 7,928.2 7,453.9 7,005.4 6,581.5 6,180.3 5,800.7 5,568.7
% Ultra Low Flush 32.5% 35.2% 37.8% 42.7% 47.3% 51.7% 55.7% 59.6% 63.1% 66.5% 69.6% 72.6% 75.3% 76.3%
% Low Flush 21.3% 20.5% 19.7% 17.2% 15.0% 12.8% 10.9% 9.0% 7.3% 5.7% 4.3% 2.9% 1.7% 1.6%
% High Flush 46.1% 44.3% 42.5% 40.1% 37.7% 35.5% 33.4% 31.4% 29.5% 27.8% 26.1% 24.5% 23.0% 22.1%
% Total Check 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Daily End Use Volume per Account (gal/d): 47.8 46.8 45.9 44.3 42.8 41.4 40.1 38.8 37.7 36.6 35.5 34.6 33.7 33.3
Retrofit Data for Next Year's Calculations
Accounts Retrofitting High Flush to Ultra Low Flush 0.0 0.0 191.1 184.3 177.5 170.8 164.0 157.2 150.4 143.6 138.0 132.4 0.0 0.0
Accounts Retrofitting Low Flush to Ultra Low Flush 0.0 0.0 413.4 398.7 384.0 369.3 354.7 340.0 325.3 310.6 298.5 286.3 0.0 0.0
Accounts Retrofitting High Flush to Low Flush 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Number of Interventions: 0 0 1,770 1,707 1,644 1,582 1,519 1,456 1,393 1,330 1,278 1,226 0 0
Water Savings 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Measure Impact Factor: 1.000 1.000 1.000 0.985 0.970 0.956 0.943 0.930 0.918 0.907 0.896 0.886 0.876 0.879
Water Savings Per Account (gal/d): 0.0 0.0 0.0 0.7 1.3 1.9 2.4 2.9 3.4 3.8 4.1 4.5 4.8 4.6
Total Water Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total External Water Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Internal Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.2% 0.2% 0.2% 0.2% 0.3% 0.3% 0.3%

Modified Forecasts 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.3 43.5 43.7 44.0 44.2
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6 22.8 23.0
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.8 89.5 90.0 90.6 91.2 91.9 92.5 93.1 93.8 94.4 95.1
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.8 52.1 52.4 52.7 53.0 53.4 53.7 54.0

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Water $256,352,104 $255,957,343 $394,761 $11,611,959 $11,675,784 $11,736,993 $11,794,648 $11,854,311 $11,906,133 $11,959,238 $12,014,483 $12,071,893 $12,131,412 $12,192,981 $12,256,511 $12,321,950 $12,392,453
Dry Weather Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $394,761 $11,611,959 $11,675,784 $11,736,993 $11,794,648 $11,854,311 $11,906,133 $11,959,238 $12,014,483 $12,071,893 $12,131,412 $12,192,981 $12,256,511 $12,321,950 $12,392,453

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Item

Type

Baseline 
NPV

Modified NPV NPV Savings

NPV Savings
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2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58 2.58
25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231 25,231

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

15,621.2 16,005.6 16,374.6 16,728.9 17,068.9 17,395.4 17,708.8 18,009.7 18,298.6 18,575.9 18,842.1 19,097.6 19,343.0 19,578.5 19,804.6 20,021.7 20,230.0
3,038.3 2,916.7 2,800.1 2,688.1 2,580.5 2,477.3 2,378.2 2,283.1 2,191.8 2,104.1 2,019.9 1,939.1 1,861.6 1,787.1 1,715.6 1,647.0 1,581.1
6,571.6 6,308.7 6,056.3 5,814.1 5,581.5 5,358.3 5,143.9 4,938.2 4,740.6 4,551.0 4,369.0 4,194.2 4,026.5 3,865.4 3,710.8 3,562.3 3,419.9
61.9% 63.4% 64.9% 66.3% 67.7% 68.9% 70.2% 71.4% 72.5% 73.6% 74.7% 75.7% 76.7% 77.6% 78.5% 79.4% 80.2%
12.0% 11.6% 11.1% 10.7% 10.2% 9.8% 9.4% 9.0% 8.7% 8.3% 8.0% 7.7% 7.4% 7.1% 6.8% 6.5% 6.3%
26.0% 25.0% 24.0% 23.0% 22.1% 21.2% 20.4% 19.6% 18.8% 18.0% 17.3% 16.6% 16.0% 15.3% 14.7% 14.1% 13.6%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
37.3 36.7 36.2 35.7 35.2 34.7 34.3 33.9 33.5 33.1 32.7 32.3 32.0 31.6 31.3 31.0 30.7

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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19,497.7 19,727.1 19,947.2 20,158.6 20,361.5 20,556.2 20,743.2 20,922.7 21,095.1 21,260.5 21,419.3 21,571.8 21,718.2 21,858.7 21,993.6 22,123.1 22,247.4
387.3 371.8 357.0 342.7 329.0 315.8 303.2 291.1 279.4 268.2 257.5 247.2 237.3 227.8 218.7 210.0 201.6

5,345.9 5,132.1 4,926.8 4,729.7 4,540.6 4,358.9 4,184.6 4,017.2 3,856.5 3,702.2 3,554.2 3,412.0 3,275.5 3,144.5 3,018.7 2,898.0 2,782.0
77.3% 78.2% 79.1% 79.9% 80.7% 81.5% 82.2% 82.9% 83.6% 84.3% 84.9% 85.5% 86.1% 86.6% 87.2% 87.7% 88.2%

1.5% 1.5% 1.4% 1.4% 1.3% 1.3% 1.2% 1.2% 1.1% 1.1% 1.0% 1.0% 0.9% 0.9% 0.9% 0.8% 0.8%
21.2% 20.3% 19.5% 18.7% 18.0% 17.3% 16.6% 15.9% 15.3% 14.7% 14.1% 13.5% 13.0% 12.5% 12.0% 11.5% 11.0%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
32.9 32.5 32.1 31.8 31.5 31.2 30.9 30.6 30.3 30.0 29.8 29.5 29.3 29.1 28.8 28.6 28.4

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

0.882 0.885 0.888 0.891 0.894 0.897 0.900 0.903 0.905 0.908 0.911 0.913 0.916 0.918 0.921 0.923 0.926
4.4 4.2 4.0 3.9 3.7 3.6 3.4 3.3 3.2 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.5 44.7 45.0 45.3 45.6 45.8 46.1 46.4 46.7 47.0 47.4 47.7 48.0 48.3 48.7 49.0 49.3
23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6
95.8 96.5 97.2 97.9 98.7 99.4 100.1 100.9 101.7 102.4 103.2 104.0 104.8 105.6 106.5 107.3 108.1
16.8 16.9 16.9 16.9 17.0 17.0 17.1 17.2 17.2 17.3 17.4 17.4 17.5 17.6 17.7 17.7 17.8
54.4 54.7 55.1 55.5 55.9 56.2 56.6 57.0 57.4 57.8 58.3 58.7 59.1 59.5 60.0 60.4 60.9

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,464,495 $12,538,042 $12,613,062 $12,689,524 $12,767,679 $12,847,515 $12,928,996 $13,012,086 $13,096,751 $13,182,960 $13,270,683 $13,359,894 $13,450,566 $13,542,677 $13,636,205 $13,731,130 $13,827,434

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,464,495 $12,538,042 $12,613,062 $12,689,524 $12,767,679 $12,847,515 $12,928,996 $13,012,086 $13,096,751 $13,182,960 $13,270,683 $13,359,894 $13,450,566 $13,542,677 $13,636,205 $13,731,130 $13,827,434

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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Demand Management Least Cost Planning Decision Support System MEASURE PARAMETER LOOKUP 14_16_RMF_Toilets

Fixture Model - Retrofit and Code Measures RMF

Toilets

Fixture Model
Results Summary 2006
Present Value of Water Utility Benefits: 2006
Present Value of Total Community Benefits: -
Present Value of Water Utility Costs: 4%
Present Value of Total Community Costs: 10
Water Utility Benefit Cost Ratio: 0.68 Measure Life (years) Permanent
Total Community Benefit Cost Ratio: 0.68 Initial Cost $0
Average Water Savings (mgd): 0.04 Annual Base Cost $0
Cost of Savings per Unit Volume ($/mg): $702.67 Unit Cost $75

Affected Units fixture
Model Setup Data
End Use Identifier:
Consumer Category:
Account User Forecast:
Starting Year for Forecasts: 2004
Internal or External End Use?: Internal
Temperature of Use (oF) (Blank if not heated):
Cost Per Degree Change Per Gallon: Sum Water Utility Costs =

Model Parameters

Appliance Data
Type Volume per 

Use 
(Gallons)

Initial 
Proportions

New 1.8 32.5%
Intermediate 3.5 21.3%
Old 5 46.1%
Total 100.0%

End Use Data
Baseline Mean No. Of Uses Per User Per Day: 5.238 AWWARF average is 5.05 (range: 4.5 to 5.6)
Fixture Model Initial Consumption Estimate (gal/d/account): 270.2
Baseline Model Initial Consumption Estimate (gal/d/account): 270.1
Difference (gal/d/account): 0.0
% Dependent on Users per Account: 100%

Replacement Data
Item
Annual Replacement of Ultra Low Flush Stock (%): 3.0%
Annual Replacement of Low Flush Stock (%): 4.0%
Annual Replacement of High Flush Stock (%): 4.0%

Replacement Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

New Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Name

Low Flush

$308,205

CUWCC #14 - RMF Toilet Replacement

$210,680
$210,680
$308,205

RMF Toilets
Multi-Family
RMF Household Size

Messages

Ultra Low Flush

High Flush

Messages

Annual Market Penetration (%)
Program Length (years)

Account Category
Affected End Uses
Percent Reduction in Water Use
Sign-on Year
Evaluation Start Year
Required No. of Interventions
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Appliance Code Data
Code Influenced Replacement Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Code Influenced New Appliance Market Shares
Year Ultra Low 

Flush
Low Flush High Flush Total

1992 100.0% 0.0% 0.0% 100.0%
2001 100.0% 0.0% 0.0% 100.0%
2006 100.0% 0.0% 0.0% 100.0%
2011 100.0% 0.0% 0.0% 100.0%
2050 100.0% 0.0% 0.0% 100.0%

Code Implementation Costs By Year: 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
0 0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Retrofit Details
% Freeloaders 20.6%
Mean No. Of Appliances Per Account: 8.13

2006 2013 2015 2006 2013 2015
0.7% 0.5% 0.4% 23 17 16 $75 100% 0% $75 $0
1.5% 1.0% 0.9% 49 37 34 $75 100% 0% $75 $0
0.0% 0.0% 0.0% 0 0 0 $0 100% 0% $0 $0

Mean Water Savings Per Person (gal/d): 11 11 11

Model Calculations

Parameter Year
1 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Account Details 2
Users per Account: 3 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18
Number of Accounts: 4 3,268 3,298 3,327 3,357 3,388 3,418 3,449 3,481 3,512 3,544 3,576 3,608 3,641
Data for Next Years Calcs 5

6 30 30 30 30 31 31 31 31 32 32 32 33 33
Replacement Market Shares 7
Ultra Low Flush Market Share 8 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 9 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 10 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
New Unit Market Shares 11
Ultra Low Flush Market Share 12 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
No Retrofit (Base Case) 15
Account Totals 16
Total Ultra Low Flush 17 1,063.7 1,181.4 1,295.9 1,407.2 1,515.6 1,621.1 1,723.9 1,824.1 1,921.8 2,017.2 2,110.3 2,201.2 2,290.1
Total Low Flush 18 696.9 669.0 642.3 616.6 591.9 568.2 545.5 523.7 502.7 482.6 463.3 444.8 427.0
Total High Flush 19 1,507.4 1,447.1 1,389.2 1,333.6 1,280.3 1,229.1 1,179.9 1,132.7 1,087.4 1,043.9 1,002.1 962.1 923.6
% Ultra Low Flush 20 32.5% 35.8% 38.9% 41.9% 44.7% 47.4% 50.0% 52.4% 54.7% 56.9% 59.0% 61.0% 62.9%
% Low Flush 21 21.3% 20.3% 19.3% 18.4% 17.5% 16.6% 15.8% 15.0% 14.3% 13.6% 13.0% 12.3% 11.7%
% High Flush 22 46.1% 43.9% 41.8% 39.7% 37.8% 36.0% 34.2% 32.5% 31.0% 29.5% 28.0% 26.7% 25.4%
% Total Check 23 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Daily End Use Volume per Account (gal/d): 24 270.2 263.5 257.2 251.2 245.5 240.1 234.9 230.0 225.3 220.8 216.6 212.6 208.7
Managed Demand Case
Code Influenced Replacement Market Shares
Ultra Low Flush Market Share 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Convert Low Flush to Ultra Low Flush

Type

Convert High Flush to Ultra Low Flush

Number of Accounts by Year

Convert High Flush to Low Flush

No. Of New Accounts

Messages

Messages

% of Accounts by Year Cost to 
Customer

% Cost to Utility % Cost to 
Customer

Cost to UtilityCost Per Unit
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Code Influenced New Unit Market Shares
Ultra Low Flush Market Share 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Low Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Flush Market Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Account Totals
Total Ultra Low Flush 1,063.7 1,181.4 1,295.9 1,464.3 1,625.4 1,779.5 1,926.9 2,067.9 2,202.8 2,331.8 2,455.2 2,573.5 2,687.0
Total Low Flush 696.9 669.0 642.3 577.6 516.9 459.9 406.7 357.0 310.6 267.5 227.5 190.2 155.6
Total High Flush 1,507.4 1,447.1 1,389.2 1,315.6 1,245.6 1,179.0 1,115.7 1,055.6 998.6 944.4 893.1 844.4 798.1
% Ultra Low Flush 32.5% 35.8% 38.9% 43.6% 48.0% 52.1% 55.9% 59.4% 62.7% 65.8% 68.7% 71.3% 73.8%
% Low Flush 21.3% 20.3% 19.3% 17.2% 15.3% 13.5% 11.8% 10.3% 8.8% 7.5% 6.4% 5.3% 4.3%
% High Flush 46.1% 43.9% 41.8% 39.2% 36.8% 34.5% 32.3% 30.3% 28.4% 26.7% 25.0% 23.4% 21.9%
% Total Check 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Daily End Use Volume per Account (gal/d): 270.2 263.5 257.2 248.5 240.3 232.6 225.4 218.7 212.4 206.5 201.0 195.9 191.1
Retrofit Data for Next Year's Calculations
Accounts Retrofitting High Flush to Ultra Low Flush 0.0 0.0 18.0 17.4 16.8 16.1 15.5 14.8 14.2 13.6 13.0 12.5 0.0
Accounts Retrofitting Low Flush to Ultra Low Flush 0.0 0.0 39.0 37.6 36.2 34.9 33.5 32.1 30.7 29.3 28.2 27.0 0.0
Accounts Retrofitting High Flush to Low Flush 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Number of Interventions: 0 0 584 563 542 522 501 480 459 439 421 404 0
Water Savings 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Measure Impact Factor: 1.000 1.000 1.000 0.989 0.979 0.969 0.960 0.951 0.943 0.935 0.928 0.922 0.916
Water Savings Per Account (gal/d): 0.0 0.0 0.0 2.7 5.2 7.5 9.5 11.3 12.9 14.3 15.6 16.7 17.6
Total Water Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
Total External Water Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Internal Savings (mgd): 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1
% Savings of Total Baseline Production: 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

Modified Forecasts 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Total Water Production (mgd): 41.4 41.7 41.9 42.1 42.3 42.5 42.7 42.9 43.1 43.3 43.6 43.8 44.0
External Consumption (mgd): 20.6 20.8 20.9 21.1 21.3 21.5 21.7 21.9 22.0 22.2 22.4 22.6 22.8
Peak Day Water Production (mgd): 87.0 87.6 88.2 88.9 89.5 90.1 90.7 91.3 91.9 92.5 93.2 93.8 94.5
Dry Weather Wastewater (mgd): 16.7 16.7 16.7 16.7 16.8 16.8 16.7 16.7 16.7 16.8 16.8 16.8 16.8
Design Wet Weather Wastewater: (mgd): 50.1 50.4 50.7 51.0 51.3 51.6 51.9 52.2 52.5 52.8 53.1 53.4 53.7

Operating Cost Savings

Modified Operating Costs Per mg
Baseline Year Costs Modified Unit Costs by Year
Transfer Treatment Total 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Water $767 $0 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767
Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Modified Total Operating Costs
Modified Total Costs by Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Water $256,352,104 $256,141,424 $210,680 $11,611,959 $11,675,784 $11,736,993 $11,796,902 $11,858,650 $11,912,393 $11,967,262 $12,024,121 $12,082,999 $12,143,848 $12,206,614 $12,271,227 $12,337,638
Dry Weather Wastewater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total $210,680 $11,611,959 $11,675,784 $11,736,993 $11,796,902 $11,858,650 $11,912,393 $11,967,262 $12,024,121 $12,082,999 $12,143,848 $12,206,614 $12,271,227 $12,337,638

Hot Water Savings
Hot Water Savings by Year ($)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Item

Type

Baseline NPV Modified NPV NPV Savings

NPV Savings
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2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18 14.18
3,674 3,707 3,740 3,774 3,808 3,843 3,877 3,913 3,948 3,984 4,020 4,056 4,093 4,130 4,167 4,205 4,243 4,281

33 34 34 34 34 35 35 35 36 36 36 37 37 37 38 38 38

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2,377.1 2,462.1 2,545.4 2,627.1 2,707.1 2,785.5 2,862.6 2,938.2 3,012.6 3,085.7 3,157.6 3,228.4 3,298.2 3,367.0 3,434.8 3,501.8 3,567.9 3,633.2
409.9 393.5 377.8 362.7 348.2 334.2 320.9 308.0 295.7 283.9 272.5 261.6 251.2 241.1 231.5 222.2 213.3 204.8
886.6 851.2 817.1 784.4 753.1 722.9 694.0 666.3 639.6 614.0 589.5 565.9 543.2 521.5 500.7 480.6 461.4 443.0

64.7% 66.4% 68.1% 69.6% 71.1% 72.5% 73.8% 75.1% 76.3% 77.5% 78.6% 79.6% 80.6% 81.5% 82.4% 83.3% 84.1% 84.9%
11.2% 10.6% 10.1% 9.6% 9.1% 8.7% 8.3% 7.9% 7.5% 7.1% 6.8% 6.5% 6.1% 5.8% 5.6% 5.3% 5.0% 4.8%
24.1% 23.0% 21.8% 20.8% 19.8% 18.8% 17.9% 17.0% 16.2% 15.4% 14.7% 14.0% 13.3% 12.6% 12.0% 11.4% 10.9% 10.3%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
205.1 201.6 198.3 195.2 192.2 189.3 186.6 184.0 181.6 179.3 177.1 174.9 172.9 171.0 169.2 167.5 165.8 164.3

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

2,758.1 2,827.9 2,896.6 2,964.2 3,030.7 3,096.2 3,160.8 3,224.5 3,287.4 3,349.5 3,410.9 3,471.6 3,531.6 3,591.1 3,649.9 3,708.3 3,766.2 3,823.6
149.4 143.4 137.7 132.2 126.9 121.8 116.9 112.2 107.8 103.4 99.3 95.3 91.5 87.9 84.3 81.0 77.7 74.6
766.2 735.5 706.1 677.9 650.7 624.7 599.7 575.7 552.7 530.6 509.4 489.0 469.4 450.7 432.6 415.3 398.7 382.8

75.1% 76.3% 77.4% 78.5% 79.6% 80.6% 81.5% 82.4% 83.3% 84.1% 84.9% 85.6% 86.3% 87.0% 87.6% 88.2% 88.8% 89.3%
4.1% 3.9% 3.7% 3.5% 3.3% 3.2% 3.0% 2.9% 2.7% 2.6% 2.5% 2.4% 2.2% 2.1% 2.0% 1.9% 1.8% 1.7%

20.9% 19.8% 18.9% 18.0% 17.1% 16.3% 15.5% 14.7% 14.0% 13.3% 12.7% 12.1% 11.5% 10.9% 10.4% 9.9% 9.4% 8.9%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

188.3 185.7 183.1 180.7 178.5 176.3 174.2 172.2 170.4 168.6 166.9 165.3 163.7 162.3 160.9 159.5 158.3 157.1

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

0.918 0.921 0.924 0.926 0.929 0.931 0.933 0.936 0.938 0.940 0.943 0.945 0.947 0.949 0.951 0.953 0.955 0.956
16.7 15.9 15.2 14.4 13.7 13.1 12.4 11.8 11.2 10.7 10.2 9.7 9.2 8.8 8.3 7.9 7.5 7.2

0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
44.3 44.5 44.8 45.1 45.3 45.6 45.9 46.2 46.5 46.8 47.1 47.4 47.7 48.0 48.4 48.7 49.0 49.4
23.0 23.2 23.4 23.6 23.8 24.0 24.2 24.4 24.6 24.8 25.0 25.2 25.5 25.7 25.9 26.1 26.3 26.6
95.2 95.9 96.6 97.3 98.0 98.7 99.4 100.2 100.9 101.7 102.5 103.3 104.1 104.9 105.7 106.5 107.3 108.2
16.8 16.9 16.9 16.9 17.0 17.0 17.1 17.1 17.2 17.3 17.3 17.4 17.5 17.5 17.6 17.7 17.8 17.9
54.1 54.4 54.8 55.2 55.5 55.9 56.3 56.7 57.1 57.5 57.9 58.3 58.7 59.1 59.6 60.0 60.4 60.9

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767 $767

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$12,407,513 $12,478,953 $12,551,922 $12,626,386 $12,702,316 $12,779,959 $12,859,304 $12,940,313 $13,022,951 $13,107,181 $13,192,973 $13,280,295 $13,369,122 $13,459,425 $13,551,182 $13,644,370 $13,738,968 $13,834,958

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$12,407,513 $12,478,953 $12,551,922 $12,626,386 $12,702,316 $12,779,959 $12,859,304 $12,940,313 $13,022,951 $13,107,181 $13,192,973 $13,280,295 $13,369,122 $13,459,425 $13,551,182 $13,644,370 $13,738,968 $13,834,958

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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EXECUTIVE SUMMARY 

 

The Sacramento Suburban Water District (SSWD) Board of Director’s adopted this report on 

February 23, 2004.  This plan is an updated version of the 2004 adopted plan.  This Meter 

Retrofit Plan provides a plan and strategy for retrofitting the District’s existing flat rate 

residential customers with water meters.  The purpose and goals of this plan are: 

 

 To promote water conservation in compliance with Water Forum objectives. 

 To comply with Water Forum requirements for Best Management Practices (BMP’s), 

including BMP # 4 on residential meter retrofits. 

 To prioritize areas to be metered based on objective and defensible ranking criteria.   

 To develop a realistic and phased approach to meter retrofits. 

 To coordinate with the District’s long-term capital improvement program. 

 To provide customer outreach on meter retrofits and conserving water use. 

 

Through execution of the Water Forum Agreement in 2003, SSWD agreed to install meters on 

all remaining residential services by 2030, or over the next 27 years.  Currently as of 2007, there 

are approximately 22,851 residential services that are not metered.  A majority of the District’s 

commercial and multi-family housing accounts are metered.  The District in 2004 proposed to 

implement a 20-year installation program to complete meter retrofits in advance of the Water 

Forum commitment.  The 20-year schedule also coincides with the expected life of a typical 

residential meter, allowing the meter retrofit program to smoothly transition into a meter 

replacement program over the long term.  This 2007 plan revision updates the District’s effort for 

the remaining 16 years of the program. 

   

Obviously, with such a long program, there will be some customers metered well in advance of 

others.  This plan provides a basis for prioritizing the sequence in which remaining residential 

services will be metered.  However, some flat rate residential customers will receive meters for 

reasons other than this plan.  Such reasons include: voluntary metering, when a customer 
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requests a new larger water service, and when the District completes service line repairs and/or 

replacement. 

 

This plan also proposes that water meters be installed when backyard water mains (mostly 

located in the South service area) are replaced with new water mains located in the street or 

public right-of-way fronting the customer’s homes.  As part of installing these new mains, new 

water services will be installed which would include water meters.  However, because of the 

large number of residential flat rate accounts (approximately 13,911) that are currently served by 

back yard water mains, and the length of time that it will take to replace these backyard mains, it 

is likely that water meters will need to be installed on back yard water services over the course of 

the proposed 20-year meter retrofit program.   On November 21, 2005 SSWD adopted a Water 

Main Replacement Plan that prioritizes areas with backyard water mains receiving new water 

mains.   

 

Several criteria were developed that are considered of importance in determining the priority for 

metering, including: (1) average water consumption, (2) front yard water mains, (3) back yard 

water mains, (4) size of lot, and (5) water main material type.  To rank or prioritize the areas 

remaining to be metered, the areas with flat rate customers were divided up into 89 smaller 

regions, or service area “blocks,” based on various commonalities (i.e., large percentage of larger 

lot sizes, etc.).  The ranking criteria applied to the selected blocks were used to develop a ranking 

matrix for metering priority.  As a result, a prioritization list was established for the blocks to be 

metered that is objective and defensible.  Since dividing the flat rate customers into blocks, 

further division of the areas into smaller sub-blocks was required to obtain areas that equal the 

target number of customers to be metered each year.  Based on the blocks and sub-blocks, the 

total regions now equal 126.  As of January 1, 2007, 29 sub-regions have been metered. 

 

The number of meters installed in any one year will be made up first of meters that are installed 

for reasons other than the meter retrofit plan (i.e., voluntary metering, etc).  In addition, a certain 

number of meters will be installed each year as a result of planned main replacement projects.  

Finally, the remaining meters needed to meet the District’s target will come from the 

prioritization list included in this report (see Figure 11).  Due to uncertainties in the number of 
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services located within the main replacement projects, smaller blocks (sub-blocks) will be used 

to combine with service replacement totals to reach target counts for the annual meter retrofit 

program. 

 

The total cost of the proposed 20-year meter retrofit project is estimated at $26.9 million, 

including the cost of meter “drop-ins.”   Drop-Ins are services that have been retrofitted for a 

water meter but a meter has not yet been installed.  This does not include the cost of those meters 

that will be installed as part of planned main replacement projects.  A significant portion ($19.1 

million) of this total cost is included in the District’s 15-year Capital Improvement Plan (CIP), 

adopted by the Board in March 2004. 
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INTRODUCTION / BACKGROUND 
 

Prior to consolidation on February 1, 2002, the former Northridge Water District had executed 

the Water Forum Agreement, and began a program to meter residential customers.  Northridge 

non-residential customers were already metered.  The former Arcade Water District had not 

executed the Water Forum Agreement and, therefore, had not initiated a formal residential 

metering program.  However, the Arcade Water District had metered all known non-residential 

customers (commercial and multi-family) prior to the consolidation.  

 

On June 5, 2003, SSWD executed the Water Forum Agreement, which includes a Purveyor 

Specific Agreement (PSA) for SSWD.  With this agreement, SSWD agreed to meter all 

remaining residential customers by 2030, or within 27 years, to comply with Best Management 

Practice (BMP) No. 4 in the Water Forum Agreement.  This report outlines a strategic plan for 

the metering of all residential customers within the district’s service area by 2023.  All known 

commercial and multi-family accounts within the District are already metered.   

 

With a long-term program, the District’s residential customers will receive water meters at 

varying stages in the program.  This Meter Retrofit Plan was prepared to allow for an objective 

prioritization of areas to be metered.  By analyzing and prioritizing certain defined criteria and 

factors, Staff will be able to answer questions from customers as to why they are being metered 

in advance of others.  The program considers such factors as ease of installation, average water 

consumption by system, front-yard versus back-yard water mains, lot size, etc.  This Meter 

Retrofit Plan also includes a schedule/plan for completing meter installation and an estimated 

total cost.  
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CURRENT METERING COMMITMENTS 
 

Water Forum Agreement 

 

The District’s Water Forum Purveyor Specific Agreement (PSA) is included in Appendix A of 

this report.  This PSA includes a water conservation element that consists of the implementation 

of various BMP’s.  BMP No. 4 is a residential meter retrofit program that requires the District to 

retrofit existing residential services by the year 2030 (see Appendix B).  Figure No. 1 below 

shows the current number of unmetered customers in the district at the signing of the Water 

Forum Agreement. As indicated, approximately 33,715 residential accounts were un-metered at 

signing of the Water Forum Agreement.  .   Accordingly the Water Forum Agreement mandated 

that a yearly progression of metering be no less than 3.3% of the total number of un-metered 

residential accounts at signing of the Water Forum Agreement.   Figure 1 shows several bits of 

information.  The figure shows: 

o The rate of meters to be installed as per the Water Forum Agreement. 

o The rate of meters to be installed per the District accelerated Meter Retrofit Plan. 

o The rate and number of meters SSWD has installed to date.  

Based on Figure 1 SSWD is comfortably ahead of the required 3.3% schedule per the Water 

Forum Agreement as well as the accelerated schedule for completion by 2023. 

 

Per this plan, SSWD is targeting completion of residential meter retrofits in 20 years, or by 2023.  

This is seven years ahead of the Water Forum deadline.   Providing a “safety factor”, this 

schedule will assure that meters installed at the beginning of the meter retrofit program will 

continue to be in operation at the end of the program, as the life expectancy of a meter is 

typically 20 years.  This self imposed, expedited deadline will prevent the district from having to 

replace meters installed in 2004 before the retrofits are completed in 2023. 
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Figure 1.  Residential Metering Requirement per Water Forum Agreement 
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Legislation 

 

Current State law requires that homes built after January 1, 1992, have a water meter installed on 

their service connection.  It is also District’s practice to bill these customers using a metered rate 

schedule.  In 2005, Governor Arnold Schwarzenegger signed Assembly Bill 2572 requiring all 

cities in California to install water meters on all homes by 2025.  A copy of AB 2572 is provided 

in Appendix C.  SSWD’s accelerated schedule meets this deadline. 

 

TYPES OF METER RETROFITS AND COST FACTORS 
 

The District’s current standard detail for a ¾” or 1” residential meter is shown in Appendix D.  

The majority of the District’s residential customers have either a ¾” or 1” service.  As indicated, 

the detail shows a meter box, water meter location and a meter setter with a copper service line.  

On new developments, the district supplies water meters to the contractor for installation; 

however the developer pays a furnished only fee for the water meter.  The district currently 

utilizes meters equipped with radio read transponders.  These transponders, when activated by 

the receiving unit, wakes up the meter for reading the meter and records the current consumption 

total as the receiving unit moves past each meter.  Appendix E are Technical Briefs for the meter 

equipment used in SSWD.   

 

Since 2005 the District has found the existing water services in the South Service Area are of 

mixed sizes of 1-inch, 1-1/4-inch and 1-1/2-inch services lines.  The plumbing systems were 

previously sized to handle the particular demands of the homes and the landscaping for each lot.  

To assure that ample pressures and flows are available for the plumbing systems the services 

were modified for water meters as the same sizes and not reduced to the standard ¾” or 1” size.  

On 1-1/4-inch water services, these are being replaced to a standard size of 1-1/2-inch.  Meter 

sizes are being placed according to the billing for each house.  For example if the found service 

size is 1-1/4-inch, a new 1-1/2-inch water service with a 1-1/2-inch meter setter was installed to 

replace the 1-1/4-inch service and a comparable size water meter is installed that matches the 

billing for that home.  In most cases the house water system including the irrigation system was 
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design based on the larger service size.  In these instances this smaller meter size has not 

provided the required flows and pressures to the home.  On these occasions the meter would be 

replaced with a larger meter only after the District has discussed thoroughly with the owner on 

why the smaller water meter was installed and the difference in billing cost if the meter size is 

increased.   

 

 There are numerous ways a meter may be installed on a home other than outlined in this plan.  

These situations are described below.  

 Voluntary Metering—the District has a voluntary metering program where any 

residential customer can request a meter and have it installed at their residence.  It is 

noted that once the customer volunteers for a meter, the water service cannot return to a 

flat rate.  

 New Water Service—when a customer requests a new water service, a meter is installed 

on that service. 

 Remodels-when a customer remodels an existing home a meter is installed on the service. 

 Water Waste—The District has a policy of installing a water meter on a customer’s 

service when there have been a high number of water waste complaints. 

 Change of Size-when a customer requests a new larger or smaller water service a meter is 

installed on that service.  When a customers request a larger service than what is 

presently located at the resident additional applicable connection fees will be applied and 

must be paid prior to upsizing the water service. 

 
For the purpose of the Meter Retrofit Plan, there are three basic types of installation situations 

that will be encountered.  These are described in the detail below. 

 
Type A.  Front Yard Meter “Drop-Ins” 

  

Since 1993, 23 of 169 miles of aging water mains located in back or side-yard easements in the 

South Service Area have been replaced.  These mains were replaced by new water mains 

constructed in public right of ways fronting customer’s homes.  When these new mains were 

installed, new District service lines, meter boxes and meter idlers were also installed to allow 

water meters to be added at a later date.  These are called “drop-in” meters.   Currently all known 
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drop-ins have been equipped with water meters.  Drop-in meters will continue to be installed as 

situations are found. 

 

This type of retrofit requires only that the existing meter idler be removed and a standard water 

meter be installed in the meter box.  This can be performed in approximately 30 to 60 minutes 

each with cost being the meter and labor.  Figure 2 shows the typical layout for the “drop in” 

metering scenario.   

 

The estimated cost for these meter drop-ins is $300 to $350 per service pending the size of the 

water meter, which is the current cost for a standard 3/4-inch or 1-inch residential meter and 

transponder for radio read capability.  It is assumed that District forces will perform this work, 

and, therefore, no installation cost is included in the estimate.   
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Figure 2.  Front Yard Drop-In Meter Installation 

 
 

 
 

 

 

Type B. Front Yard Main, No Meter Box or Idler, All Service Line Types 

 

This type is very convenient for retrofitting, provided an existing water main in the public right 

of way is fronting the home, with a readily accessible curb stop.  See Figure 3.  The retrofit will 

consist of replacing the curb stop and installing a meter setter and meter box.  All disturbed 

hardscape and landscaping will be restored to its existing condition. In some areas district service 

lines are constructed of plastic, which does not meet District specifications and has a tendency to 

leak over time. If plastic lines are found, they are replaced per District specifications with a more 
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durable copper pipe.   Placement of the new meter boxes is located to within one-foot back of 

walk.  In all cases, landscaping and hardscape will be restored as closely as possible to the 

previous condition.  Photographs will be taken prior to work to verify existing conditions. 

 

The average cost for these meter retrofits is estimated to range from $1,250 to $1500 per service 

assuming a ¾-inch meter.  This includes the cost for materials and labor including items 

furnished by SSWD to install a meter setter, meter box and a ¾-inch meter with a radio read 

transponder.   

 

Several problems governing front yard meter retrofit installation have developed during the first 

three years of the program.  These problems found only in the South Service Area have impacted 

the cost to retrofit and increase customer outreach.  The problems encountered are: 

 

1. On the streets were the water main is located at 3 to 5 feet back of side walk or curb the 

existing curb stop valve has been located at an additional 3 to 5 feet beyond the water 

main.  The distance from the back of walk has been found to be 6 to 10 feet into the 

customer’s yard.  For these services the new water meter and box have been relocated to 

one-foot back walk or curb. 

2. The locations of curb stop valves are not uniformly located.  The curb stop valves have 

been found all over the customer’s yard such as in the middle of the yard, under trees, 

under hardscape and under sculptured evergreen bushes.  These locations are being 

marked with white paint, a blue flag or both.  The customers are then notified in writing 

that the new water meter is to be located where the existing curb stop exists in the front 

yard.  The letter also request that each homeowner look at the proposed location and if 

there are any problems or concerns to please call the District prior to installation so that 

the District can discussed an alternative location that is not as obtrusive.  In these cases 

District Staff will meet with each homeowner to discuss the requirement for placing the 

meter box at the location and any possible alternative locations that are reasonable.   

3. After the completion of a meter retrofit some customers have requested a relocation of 

the meter due to the location being aestically unpleasing to the customer.  At some 

locations after the meter box has been placed the homeowner has become dissatisfied 
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with the appearance of the meter box at the location.  In these cases Staff will meet with 

the homeowner to discuss the location including moving the meter; however the cost to 

relocate after the meter has been installed is to be paid by the homeowner.        

4. After installation of the water meter Staff has received conversations with homeowners 

over downsizing or upsizing of the water meter.  The District has provided one down size 

per home.  On upsizing the homeowner is informed that increasing the size of the water 

meter will increase the billing of the water service.   

 
 
 
Figure 3.  Front Yard Meter Retrofit Installation 
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Type C.  Backyard, Known or Unknown Service Location, Copper or Plastic Service 

 

Having the water main in the backyard makes retrofitting meters more complicated.  The 

backyard mains are the oldest in the district and the rear location is non-optimal for service and 

repairs.  Installing a meter on backyard piping is difficult and time consuming than a front yard 

main as more items may need to be replaced and/or repaired.  Ideally, the district would like to 

replace all backyard mains with new mains relocated in public right of way fronting the homes 

and then install meters as per the “drop in” program.  At some point, the current main 

replacement program will fall short and water meters will need to be installed in backyards to 

meet the Water Forum obligations.  

 

The Type “C” backyard installation in Figure 4 is recognized as having either a known or 

unknown curb stop or shutoff valve location.  Knowing the location of the existing curb stop is 

beneficial.  If the location is unknown, it may prove to be difficult to locate and access.  Another 

concern maybe the type of existing District side service line material.  If unsuitable the service 

may require replacement and then installation of a water meter.  if suitable then the service line 

could be upgraded with a water meter.  Only after excavating can the service line be inspected 

for adequacy.   

 

The type of service line won’t factor into this category as it did for front yard main situations.  

Meters previously installed in backyards will be reused in the front yard as the water main 

relocation program catches up to that neighborhood. This will be the case except for those 

occasions where the water main is located in the side yard.  On these locations the new water 

meter would be relocated to the front yard connected to the side yard at a location that matches 

SSWD specifications.  At that time, along with a new main, a new copper service line will also 

be installed to connect into the relocated water meter. 

 

Although the District has no experience with metering back yard water services, for the purpose 

of this report it is estimated that the cost of these meter retrofits will average $1,250 to $1,500 

per service with a ¾-inch meter (similar to a front yard meter retrofit).  This includes the cost for 

materials and labor to install a meter setter, meter box and a ¾-inch meter with a radio read 
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transponder.  This assumes that the existing service line is adequate to retrofit and provide water 

to the customer.  If the service line requires replacement, the cost is estimated to average $1,750 

to $2,000 per service. 

 

Figure 4.  Backyard Meter Retrofit Installation 
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commercial metering status throughout the District. Figure 6 denotes updated un-metered 

residential areas separated into front and back yard main locations.  Figure 7 shows existing 

water main types throughout the District.  Figure 8 shows existing lot sizes throughout the 

District. Figure 9 shows f the areas or blocks sequentially numbered from north to south. 
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Figure 5.  District-Wide Metering Status  

 



SSWD Water Meter Retrofit Plan, Revised September 2007 19 

Figure 6.  Location of Non-Metered Residential Services with Front or Back Yard Mains 
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Figure 7.  Water Mains Within District (by type)  
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Figure 8.  Lot Sizes Within District  
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Figure 9.  Water Meter Retrofit Plan Areas 

Identified Areas with “Predominance” of Criteria 
 
Areas 15, 21, 40, 44, 58, 60, and 69 

There are seven separate areas within the South Service Area where main replacement projects 

were completed over 10 years ago.  These front yard “drop-in” services have been completed.    

 
Area 65 

This area consists of the Broadmoor Estates Main Replacement Project area, which is one of 12 

existing “problem” areas identified in the South Service Area for main replacement.  This main 

replacement project was completed in 2005 including the installation of water meters.  

 
Areas 12, 50, 51, 54, 62, 71, 73, 76, 83, 84, and 85  

There are 11 remaining “problem” areas in the Arcade Service Area currently in planning for a 

main replacement project similar to the Broadmoor Estates Main Replacement project. They 

include a total of 1,016 homes.  Areas 50, 51, 54, 71, 73, 83, 84 and 85 problem areas have been 

replaced with new water mains in the public right of ways.  New water meters have also been 

installed as part of the completion of the areas.  The balance of the areas is scheduled for the next 

few years for construction.   

 
Area 48 

The SSWD boundary currently includes an area within the city limits of the City of Sacramento.  

This area is known as “Swanston Estates.”  There are a total of 1,232 parcels in this area to be 

metered.  This area is scheduled for installation towards the end of the plan.   

 
Area 3 

This area incorporates large lots west of Watt Avenue in North Highlands consisting entirely of 

front yard mains.  The average parcel size is 1.39 acres. 

 

Areas 13, 14, 17, 18, 22, 26, 27, and 30 

The Arvin area consists of 2,850 residences with both front and rear yard mains. Areas 13, 22, 

and 26 have front yard mains and total approximately 1,300 residences. The remaining areas 
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have backyard mains totaling approximately 1,600 residences.  This area is scheduled near the 

end of the plan as part of the main replacement plan. 

 

All Remaining Areas with Front Yard Mains.  

These areas were determined by the front yard location of the water main, general lot size 

similarities and divisions by major streets. The 28 areas in this group are: 2, 4, 5, 8, 9, 11, 16, 19, 

20, 23, 24, 25, 29, 31, 34, 35, 41, 43, 45, 52, 59, 77, 79, 81, 82, 87, 88, and 89.  Currently areas 

2, 5, 15, 21, 40, 43, 44, 58, 69, 77, 87, 88 and a sub-block of 89 have been completed to date.  

 

All Remaining Areas with Backyard Mains 

These areas were determined by the back yard location of the water main, general lot size 

similarities and divisions by major streets.  The 28 areas in this group are: 6, 10, 28, 32, 33, 36, 

37, 38, 39, 42, 46, 47, 49, 53, 55, 56, 57, 61, 63, 64, 66, 68, 70, 72, 74, 75, 78, 80, and 86.  

Current out of this group areas 57, partial 66, 75 and part of 86 have been completed with new 

water mains, fire hydrants and metered water services.  Water meters are being installed as the 

water mains are replaced with new replacement mains constructed in the street with new water 

services installed at the front of the house.  However, by the time the meter retrofit program is to 

be completed within the next 23 years (water forum agreement to 2030), there will still be areas 

with back and side-yard water mains.  Therefore, it will be necessary to install water meters in 

the back or side-yards of homes.  Fortunately, with radio read technology, it will not be 

necessary to go into the back yards to read the meters.  However, meter maintenance will require 

access to the backyards in these areas.  
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 PUBLIC OUTREACH 
 

Public outreach is planned for each area as they are scheduled for meter retrofits.   The District 

intends to prepare a detailed outreach plan that would include, at a minimum: 

 Information in newsletters. 

 Direct mailed letters to affected customers detailing the work that will be performed on 

the customer’s property including a map of the affected area, contact phone numbers and 

a picture of the meter box that will be placed in the front yard. 

 A “knock on every door” to explain the program including providing door hangers 

notifying of pending work. 

 Water conservation information including an offer to perform a water audit. 

 Information about billing, how it is calculated, when meter billing will go into effect and 

contact number for more information.  

 Who to contact if customers have questions. 

 

CONCLUSIONS AND RECOMMENDATIONS 
 

 This Meter Retrofit Plan provides a reasonable plan and strategy for retrofitting the 

District’s existing flat rate residential customers (approximately 22,851 services as of 

07/19/07) with water meters.   

 

 An accelerated “20-year retrofit plan” unless future legislation requires the District to 

meter on a more aggressive schedule. 

 

 Water meters to be installed when backyard water mains (mostly located in the South 

Service Area) are replaced with new mains installed in the street at the front of 

customer’s homes. 

 

 Because of the large number of residential flat rate accounts (approximately 13,911) that 

are currently served by back yard water mains, and the length of time that it will take to 
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replace these backyard mains, it is likely that water meters will need to be installed on 

back yard water services over the course of the proposed 20-year meter retrofit program.   

 

 A prioritization list has been established of the areas/blocks to be metered that is 

objective and defensible to our customers. 

 

 The number of meters to be installed in any one year will be made up first of meters that 

are installed for reasons other than the meter retrofit plan (i.e., voluntary metering, etc).  

In addition, a certain number of meters will be installed each year as a result of planned 

main replacement projects.  Finally, the remaining meters needed to meet our annual 

obligation will come from the prioritization list included in this report (see Figure 10). 
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Figure 10.  Table of Meter Retrofit Plan/Projected Scheduling 
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Appendix J: CUWCC BMP Reports 
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