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Executive Summary 

Introduction 

The purpose of this Integrated Water Master Plan (IWMP) is to perform a comprehensive 

analysis of the Rancho Murieta Community Services District’s (District) water system, to 

identify system deficiencies, to determine future water system supply requirements, and to 

develop water system facility improvements that correct existing deficiencies and that provide 

for future system expansion. The District’s existing IWMP was completed in 2010. This new 

IWMP meets the requirement for the District to maintain a current IWMP.  

 Existing and Future Demands 

Demand projections are estimated for existing and buildout scenarios. Demands are based on 

existing and future land uses and demand factors for each lot type in the District. Maps showing 

existing and future lot types in the District were prepared using information from the District and 

its developers and reviewed with the District for accuracy. Demand factors are derived from 

historic usage data and reflect current consumption patterns, with adjustments made for 

anticipated changes in usage behavior and the effects of climate change.  

The current average day demand is around 1.5 MGD and maximum day demand is around 

2.8 MGD, based on production and consumption records. At buildout, the average day demand is 

projected to increase to 3.0 MGD and maximum day demand to 5.5 MGD.  

The areas of anticipated future growth are the Rancho North Villages A through G, 

Riverview, Residences East and West, the Retreats, and new commercial developments in 

Murieta Gardens. The buildout timeline of these developments is unknown at this time, and 

depends on many factors.  

System Evaluation 

Water system evaluations determined the adequacy of the existing system to meet existing 

and future demands. The evaluations included raw water sources, raw water storage reservoirs, 



 

 

2 

water treatment plants, booster pumps, treated water transmission pipelines, treated water storage 

tanks, water distribution networks, reclaimed water treatment facilities, reclaimed water booster 

pumps, reclaimed water storage, and reclaimed water distribution networks.  

Based on the evaluation results, required improvements were formulated to address identified 

deficiencies at the existing and buildout timeframes. Hydraulic models were created for the 

District’s domestic water and reclaimed water systems, for both the existing conditions and 

projected buildout conditions. These were used to assist in the water system analysis. The 

alternatives consider buildout needs to ensure that facility upgrades will be adequately sized to 

avoid future upsizing projects.  

Future growth areas will be served by extending the existing distribution system. Future 

growth within the existing pressure zones will be served through new waterline extensions. 

Additional supply, pumping, and storage capacity will be required for these new areas. 

Improvements to existing pipelines will also be needed to provide adequate hydraulic capacity to 

convey supply from storage facilities to new customers.  

The alternatives developed in this IWMP may differ from the projects that the District 

ultimately selects. There could be other project options that would meet the same performance 

goals as the alternatives in this IWMP aim to meet.  

Summary of Improvement Alternatives 

The Capital Improvement Program (CIP) includes the costs of improvements required for all 

major facilities, including improvements to existing pipelines but excluding pipeline extensions 

to future areas. The CIP does not include the cost of new pipeline extensions to areas that are 

currently undeveloped and not served by an existing pipeline. These pipeline extensions will be 

constructed by developers as part of the new developments. Developers may also be required to 

contribute to the cost for new water production, storage and pumping facilities as required by 

District standards. 

Types of improvements included in the CIP are:  

 New groundwater wells to provide supply resiliency 
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 Upgrades to allow for the use of Clementia Reservoir for domestic system storage 

 New domestic treated water tanks 

 Improvements to existing pipelines to improve fire protection capabilities 

 A new potable water booster station to provide pressure to new developments 

 Improvements to the Wastewater Reclamation Plant (WWRP) to increase capacity 

 Improvements to reclaimed water transmission pipelines and pump station 

Figure ES-1-1 below shows water system improvement alternatives to meet existing and 

future needs. Table ES-1 summarizes required capacities and costs. CIP projects are staged by 

timeframe needed as a guideline for District staff in determining specific priorities and timing for 

project implementation based on future development schedules and overall District needs. The 

recommended timeframe for each improvement group is also included in Table ES-1. There also 

may be other project options and timelines that will allow the District to meet performance goals. 
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Table ES-1: Summary of Alternatives and Cost Estimates 

 

Implementation Considerations 

Sizing, location, and estimated costs of master plan projects are at a conceptual level. Project 

implementation will require predesign studies, including specific routing and siting studies, 

environmental review, and detailed design of specific projects. Timing for specific projects will 

be determined based on development needs, coordination with other construction projects, such 

as those for other utilities and street improvements, or for other District needs. 

 

 Summary of Alternatives and Cost Estimates 

# Description Existing/Buildout Estimated Cost 

1A 3 New Wells, No Treatment Existing  $6,349,000  

1B 5 New Wells , No Treatment Buildout  $10,455,000  

2A 3 New Wells, Partial Treatment Existing  $12,533,000  

2B 5 New Wells, Partial Treatment Buildout  $21,284,000  

3A 3 New Wells, Portable Treatment Existing  $6,349,000  

3B 5 New Wells, Portable Treatment  Buildout  $10,455,000  

4A 3 New Wells, Full Treatment Existing  $17,184,000  

4B 5 New Wells, Full Treatment Buildout  $29,579,000  

5A 3 New Wells, Treat at 3 New Wells WTP Existing  $11,987,000  

5B 5 New Wells, Treat at Existing WTP Buildout  $16,855,000  

6 Use Clementia for Domestic Storage Buildout n/a1  

7 New Tank in Village C Buildout  $3,272,000  

8 New Tank in Village H Buildout  $3,438,000  

9 New Tank at Van Vleck Buildout  $4,254,000  

10 Village C Booster Station Buildout  $1,678,000  

11 New Hydrants and Pipeline Upsizing Existing  $8,397,000  

12 WWRP Improvements Existing  $376,000  

13 Reclaimed Transmission Improvements Buildout  $5,547,000  
1Since the cost for this alternative is primarily for pump rental, the capital cost is not 
comparable and is not included in this table.  
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CHAPTER 1. Introduction 

This section describes the purpose, organization, and scope of the IWMP, identifies 

acronyms and abbreviations used in the report, and lists acknowledgements.    

1-1.  Purpose 

The District prepared this master plan update to ensure adequate water system capacity for 

existing and future customers, and to plan for water system improvements in developing areas. 

The study area for this master plan update encompasses all lands within the District boundary. 

Since the last IWMP in 2010, significant changes have transpired in the District’s plans for 

development, resulting in the need for an updated IWMP. This IWMP includes current and 

future development information to more accurately reflect current levels of development and 

enable District staff to respond effectively to new water system demands. An up-to-date IWMP 

enables the District to proactively set appropriate developer requirements and fees to address 

improvements needed for new development as it occurs. 

The planning timeframe extends to buildout within the District boundary. Water demands 

projections were based on current planning information regarding future land uses during the 

planning horizon. Due to the long-range nature of buildout conditions, the buildout scenario will 

be re-evaluated in future master plan updates as more information becomes available. 

The California Water Code requires all urban water suppliers that provide water for 

municipal purposes either directly or indirectly to more than 3,000 customers (or supply more 

than 3,000 acre-feet of water annually) to prepare an Urban Water Management Plan (UWMP) 

and Water Shortage Contingency Plan (WSCP). While the District does not qualify under either 

of those criteria, it is projected to have significantly more than 3,000 customers at buildout. This 

IWMP will support an UWMP at the time when it becomes required.  
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1-2.  Organization of the IWMP Report 

Chapters 2 through 4 of the IWMP report describe the existing water system facilities, water 

system performance objectives, and water demand projections. Chapter 5 describes the water 

system analysis conducted to determine required supply, treatment, storage, pipeline, and 

reclaimed system capacities for existing and future demands. Chapter 6 develops improvement 

alternatives to meet existing and future water system needs, including estimated costs and 

phasing. Chapter 7 summarizes and concludes the report.      

1-3.  Scope of Services 

The District retained Adkins Engineering & Surveying, Inc (Adkins) and Maddaus Water 

Management, Inc (MWM) to prepare the IWMP. The following major elements comprise the 

scope of work for the IWMP: 

 Existing and Future Demand Analysis – Study area features and land use assumptions 

have been compiled for use in the overall IWMP effort. Water demand projections 

have been developed based on development projections provided by the District. 

Demand factors and peaking factors have been derived from historic usage data.  

 Existing Water System Features; Performance Objectives – Information on existing 

water system facilities has been updated to use as a basis for the system analysis. 

Performance objectives have been established to define levels of service for the water 

system evaluation.  

 Hydraulic Model Development and Calibration – The District did not have a model of 

its domestic water system prior to this IWMP. This effort included developing a 

EPANet2.2 model of the District’s domestic water system and calibrating it using 

system operating data. Models including future demands and recommended 

improvements were also developed. This effort also included developing existing and 

buildout models for the reclaimed water system.  
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 Water System Analysis and Recommended Improvements – Water system 

evaluations have been conducted to determine adequacy of capacity of existing 

supply, treatment, transmission, storage, and distribution facilities for both domestic 

and reclaimed water systems. Based on the analysis results, improvement 

recommendations have been formulated to address identified deficiencies.  

 IWMP Report – This report has been prepared to document the key assumptions, 

findings, and recommendations of the IWMP analyses.  
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1-4.  Distribution of Work 

This masterplan was completed by the combined efforts of Adkins and MWM. In general, 

Adkins was responsible for the development of hydraulic models, evaluation of physical 

infrastructure, and development of alternatives. In general, MWM was responsible for evaluating 

the reliability of water supplies, developing demand projections, and modeling water supply 

availability under different future scenarios. 

Michael Moser, P.E. of Adkins is responsible for the following sections and sub-sections: 

 Executive Summary - all 

 Chapter 1: Introduction – all 

 Chapter 2: Existing Facilities – all 

 Chapter 3: Performance Objectives – all 

 Chapter 4: Water Demands– sections 4-4 and 4-5 

 Chapter 5: System Analysis – section 5-1, and sections 5-3 through 5-6. 

 Chapter 6: Improvement Alternatives – all 

 Chapter 7: Summary, Recommendations, and Conclusions – all 

Lisa Maddaus, P.E. of MWM is responsible for the following sections and sub-sections: 

 Chapter 4: Water Demands – sections 4-1 through 4-3 

 Chapter 5: System Analysis – section 5-2 

1-5.  Acknowledgements 

This report would not be possible without the valuable assistance and participation of the 

following District staff: 
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Travis Bohannon Interim Director of Operations 
Ron Greenfield Utilities Supervisor 
Michael Fritschi Former Director of Operations 
  Mimi Morris General Manager 

 

1-6.  Acronyms and Abbreviations 

Below are abbreviations and acronyms used in this report.  

AACE American Association of Cost Engineering 

ACP asbestos cement pipe 

ADD average day demand 

Adkins Adkins Engineering & Surveying, Inc. 

ADU accessory dwelling unit 

ADWF average dry weather flow 

AF  acre-feet   

AFY acre-feet per year 

ASR aquifer storage and recovery 

AWWA American Water Works Association 

CCB chlorine contact basin 

CCP chlorine contact pipe 

CCR California Code of Regulations 

cfs  cubic feet per second 

CHW Hazen-Williams coefficient 

CIP Capital Improvement Plan 

CT  contact time 

DAF dissolved air floatation 

DE  Dunn Environmental, Inc. 

District Rancho Murieta Community Services District 

DO  dissolved oxygen 

DWP Drinking Water Program 

DWR California Department of Water Resources 
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EDU equivalent dwelling unit 

ELAP Environmental Laboratory Accreditation Program 

fps  feet per second 

FSA financing and services agreement 

ft  feet   

gal  gallons 

gpcd gallons per capita per day 

GPDA gallons per day per account 

GPM gallons per minute 

HP  horsepower 

I/I  infiltration and inflow 

IFC International Fire Code 

in  inches 

IWMP integrated water master plan 

LF  linear feet 

MCL maximum contaminant level 

MDD maximum day demand 

MG  million gallons   

MGD million gallons per day 

MMD maximum month demand 

MPN most probable number 

MWM Maddaus Water Management, Inc. 

NCPS North Course Pump Station 

NPDWR National Primary Drinking Water Regulations 

NPV net present value 

NRW non-revenue water 

NSDWR National Secondary Drinking Water Regulations 

NTU nephelometric turbidity unit 

O&M  operation and maintenance 

PHD peak hour demand 
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PIP  plastic irrigation pipe 

pph persons per household 

psi  pounds per square inch 

PVC polyvinyl chloride 

RII  rainfall induced infiltration 

RMCC Rancho Murieta Country Club 

RWQCB Regional Water Quality Control Board 

SCADA supervisory control and data acquisition 

sf  square feet 

SVM shared vision model 

SWTR surface water treatment rules 

TDH total dynamic head 

UWMP Urban Water Management Plan 

USGS United States Geological Survey 

VFD variable frequency drive 

WSCP water shortage contingency plan 

WTP water treatment plant 

WWRP wastewater reclamation plant 
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CHAPTER 2. Existing Facilities 

2-1.  Overview 

This chapter describes the study area, history, and present conditions of the District’s water 

systems, both domestic and reclaimed, which serves as a baseline for planning and analysis. This 

chapter outlines the domestic water system and the reclaimed water system, including: 

1. Study Area 

2. System History 

3. Raw water sources 

4. Water rights 

5. Water treatment facilities 

6. Treated water storage facilities 

7. Treated water distribution facilities  

8. Wastewater reclamation facilities 

9. Reclaimed water transmission and distribution facilities  

These parameters are incorporated into design criteria, modeling, and analysis of existing and 

buildout conditions, described more in following chapters. 

2-2.  Study Area 

Figure 2-1 shows the general location of Rancho Murieta. It is located on the eastern 

boundary of Sacramento County, with Amador County to the east. It is approximately 23 miles 

southeast of the City of Sacramento along Highway 16.  

The study area is comprised of rolling terrain. Ground elevations in the District range from 

about 140 feet in the southwestern portion to 350 feet along the east side of Calero Reservoir.  
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The climate is classified as Mediterranean-Hot Summer. Rainfall averages 21 inches 

annually. In July, the average daily temperature ranges from a high of about 97 degrees 

Fahrenheit to a low of about 61 degrees. In January, the average daily temperature ranges from a 

high of about 58 degrees to a low of about 40 degrees.  

The current population in the study area is about 6,900 residents. At buildout, the population 

is projected to be about 10,500 residents. Figure 2-2 shows the study area for this IWMP, as 

defined by the District boundary. The study area includes all lands within the District boundary.   

The study area is comprised of rolling terrain. Ground elevations in the District range from 

about 140 feet in the southwestern portion to 350 feet along the east side of Calero Reservoir.  

The climate is classified as Mediterranean-Hot Summer. Rainfall averages 21 inches 

annually. In July, the average daily temperature ranges from a high of about 97 degrees 

Fahrenheit to a low of about 61 degrees. In January, the average daily temperature ranges from a 

high of about 58 degrees to a low of about 40 degrees.  

The current population in the study area is about 6,900 residents. At buildout, the population 

is projected to be about 10,500 residents. 

  




