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Executive Summary 
This Executive Summary provides an overview of the feasibility study and highlights the key findings 
and conclusions that are further detailed in this report.  The Northern San Joaquin Valley Water 
Reclamation Project includes assessment of the recycled water markets, review of regulatory 
requirements, development and evaluation of alternatives for regional water recycling and wastewater 
treatment, selection of a recommended alternative(s), and development of an implementation plan.   
 
The drivers for a recycled water project can be linked to benefits related to 
wastewater treatment and disposal, water supply and quality, and environmental 
protection and enhancement. 
 
These key drivers were used to develop goals and objectives for the Project through workshops with the 
City of Modesto and the Project team.  The goals and objectives were: 
 

 To meet the City’s wastewater treatment and disposal needs. (Water Quality) 
 To reduce the impact of wastewater discharge on the San Joaquin River while considering 

environmental benefits.  
 To help meet the City’s water supply needs. 
 To meet, where feasible, the Northern San Joaquin Valley regional water supply and wastewater 

treatment and disposal needs.  
 Identify, and rank projects based on criteria, including political feasibility, environmental 

feasibility, and cost effectiveness. 
 Identify a recommended alternative or alternatives for further evaluation. 

 
Future growth in the Northern San Joaquin Region will increase water use and 
require wastewater treatment and disposal upgrades. 
 
In 2002, the City of Modesto’s average total daily production of drinking water was approximately 73.3 
million gallons per day (mgd) for the entire service area, with an annual production total of 82,100 acre-
feet (AF) (West Yost & Associates, March 2003).  Water production to meet future projected demands is 
expected to increase to approximately 122,200 AFY at the current general plan build-out level (West Yost 
& Associates, March 2003). 
 
Groundwater and surface water are the major sources of drinking water supply for the City of Modesto.  
The sustainable yield of the groundwater basin is estimated to be approximately 50,000 AFY.  The 
surface water supply for the City’s water system is provided by the Modesto Irrigation District (MID) 
from the Tuolumne River.  The MID Water Treatment Plant provides an average daily flow capacity of 
30 mgd.   A 30-mgd expansion of the MID surface water treatment plant is in the process of being 
implemented to help meet future needs.   
 
Table ES-1 summarizes wastewater flows to the City of Modesto WWTP’s.  Disposal of treated 
wastewater is achieved through evaporation, percolation ponds, ranch irrigation, and discharge to the San 
Joaquin River (seasonal). 
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Table ES-1: Modesto Primary and Secondary Wastewater Treatment Plant Flows-Yrs 2000-2002 

Process Component Average Flow 
(mgd)a 

Season 

Primary Influent 24.5 Year Round 
Segregated Cannery Waste to Ranch 16.4 July-Sept 
Secondary WW Irrigation to Ranch 13.0 Year Round; varies with weather, 

soil conditions. 
Secondary WW Discharge to San Joaquin River 25.5 Nov (or Dec)-May; varies with 

available water quality, and river 
flows.  NPDES permitted discharge 
Oct 1-May 31. 

Footnotes: 
a. Reported monthly average flow is based on data provided by City of Modesto for period from January 2000 to December 2002. 

 
Under current conditions, during a dry year, Modesto is expected to have a disposal capacity shortfall of 
approximately 500 million gallons.  The City is in the process of implementing a Dissolved Air Floatation 
(DAF) project which will reduce total suspended solids (TSS) concentrations of the wastewater effluent 
allowing for increased disposal capacity to the San Joaquin River in the fall.  This is expected to meet 
current capacity needs but does not provide for future projected increases in wastewater flow. 
 
In addition to treatment and disposal capacity upgrades, more advanced wastewater treatment may be 
required in the future.  Discharge requirements continue to become more stringent as the State continues 
to investigate and regulate more contaminants.  Discharge requirements are expected to become more 
stringent due to 1) tightening of Water Quality Control Plan (Basin Plan) water quality objectives by the 
RWQCB (eg, for salinity), 2) the implementation of the California Toxics Rule (CTR) through the State’s 
Implementation Plan (SIP), and 3) total maximum daily load (TMDL) requirements for surface waters.   
 
The City of Modesto conducted two stakeholder workshops to identify interested 
parties and collect information and comments on the Project. 
 
A number of the cities surrounding Modesto (see Figure ES-1) provide municipal wastewater services in 
their service areas.  These cities, plus local irrigation districts in the region, and other agencies such as 
Stanislaus County government, were identified as potential stakeholders for the project and were invited 
to two stakeholder workshops. 
 
The first workshop was an informative workshop to introduce the Project, collect information, obtain 
feedback, and identify stakeholders interested in participation.  A second workshop was held to present 
and discuss preliminary wastewater regionalization and recycling concepts with stakeholders and to 
collect comments on the conceptual alternatives. 
 
The use of recycled water for urban use (in the Modesto service area) and water 
sale opportunities are the markets thought to be the most feasible. 
 
An assessment of urban, agricultural, water sale, environmental, and groundwater recharge opportunities 
led to the selection of urban use and water sale opportunities as the most promising recycled water 
markets.  The potential urban market includes landscape irrigation, industrial reuse, and other non-potable 
uses.  The potential market users include parks, golf courses, schools, the top 50 industrial water users, 
and dual plumbing of new developments.   
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Figure ES-1: City of Modesto and Other Cities 
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There are a number of agencies that are interested in the region’s potential recycled water supply for 
agricultural use.  The use of recycled water for local agricultural irrigation (in either MID or Turlock 
Irrigation District (TID) service areas) is limited due to a number of issues, the primary issue being the 
availability, reliability and low cost of raw surface water and/or groundwater currently available to water 
users in both MID and TID service areas.  
 
Beyond irrigation, the San Joaquin River National Wildlife Refuge (SJRNWR) is a potentially significant 
opportunity for wetlands enhancement.  Groundwater recharge projects do not appear feasible at this time 
due to treatment requirements and associated project costs. 
 
Based on the intended use of the recycled water, meeting Title 22 Disinfected Tertiary Recycled Water 
regulation would be required for agricultural use or urban use.  Title 22 Disinfected Tertiary Recycled 
Water is filtered and disinfected.  The precise requirements for SJRNWR are unknown at this time, but 
cost estimates for the implementation of recycled water development were prepared based upon the 
expected requirements.   
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Urban use and Water Sale Alternatives appear to be the most feasible 
opportunities. 
 
This feasibility study included development and assessment of four conceptual-level recycled water 
alternatives.  These alternatives are representative of types of projects that could be implemented and are 
not intended to meet all the goals and future needs.  This set of alternatives of four alternative make up a 
toolbox of options that could be combined to form an overall recycled water project that meets future 
needs and goals.  Table ES-2 summarizes the estimated costs of the alternatives.  It should be noted that 
federal and state funding is available and has not been considered in reducing the net project costs shown 
in the table. 

Table ES-2: Summary of Estimated Costs  

Project Alternative Total 
Construction 

Cost 

Total Capital 
Cost 

Total 
Annualized 

Cost 

Annual 
Yield (AFY) 

Unit Cost (per 
AFY) 

Modesto Only/No RW 
Project Alternativea 

     

Existing Flow, 25.5 MGD $4,500,000 $5,850,000 $925,000  $500b 

2025 Flow w/o RO $75,900,000 $98,670,000 $8,600,000  $240b 

2025 Flow w/ RO $286,163,000 $372,012,000 $39,402,000  $1,090b 

Recycled Water Plant at 
the Primary Treatment 
Plant Alternative 

     

2 MGD $12,137,000 $15,801,000 $1,769,000 1,140 $1,550 
4 MGD $22,550,000 $29,343,000 $3,310,000 2,100 $1,580 
6 MGD $32,147,000 $41,827,000 $4,764,000 3,180 $1,500 
8 MGD $42,134,000 $54,814,000 $6,256,000 4,250 $1,470 
10 MGD $51,834,000 $67,433,000 $7,722,000 5,360 $1,440 

Ripon and Salida Satellite 
Treatment Plant 
Alternative, 2 MGD 

$18,464,000 $24,018,000 $2,354,000 1,060 $2,220 

Water Sale Alternative, 37 
MGD 

$103,493,000 $134,589,000 $14,469,000 20,000 $720 

Beard Satellite Treatment 
Plant Alternative 

     

5 MGD $48,099,000 $62,529,000 $6,604,000 1,380 $4,790 
10 MGD w/o RO $47,730,000 $62,080,000 $6,049,000 2,760 $2,190 
10 MGD w/ RO $104,220,000 $135,517,000 $13,994,000 2,760 $5,070 

Notes: 
1. Annualized costs are based on a 30-year recovery period at 6% interest. 
2. A construction contingency of 50% and engineering, legal, administrative, and environmental contingency of 30% were applied to the 

construction cost estimates.  These high cost multipliers were appropriate due to the preliminary nature of this feasibility study.  
Environmental constraints, retrofit needs, geotechnical considerations, and other factors have not been evaluated or taken into 
consideration. 

3. Additional work is necessary to refine project elements and costs. 
Footnotes: 

a. The estimated unit cost of the No RW Alternative should not be directly compared to the recycled water alternatives as other benefits 
need to be considered.  The unit costs are used as a basis for the avoided cost of disposal benefit associated with each recycled water 
alternative. 

b. Existing flow unit disposal capacity cost was calculated assuming an increase capacity of 1,800 AFY.  The 2025 unit disposal capacity 
cost was calculated assuming an increase of 30.5 mgd (34,200 AFY) plus the 1,800 AFY associated with the DAF facilities. 

 
The benefits of each alternative were then assessed and compared to estimated alternative costs to assess 
the feasibility of the project alternatives and to develop conclusions.  Figure ES-2 shows a comparison of 
the annual costs and estimated benefits of each of the alternatives.  Given the conceptual nature of this 
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evaluation, only preliminary conclusions could be drawn regarding a recommended recycled water 
alternative. 

Figure ES-2: Estimated Annual Costs and Associated Benefits 

 
Notes: 

1. The benefit range is associated with the varying levels of treatment required for future wastewater disposal.  
2. Unit benefit values are summarized in Section 5.8. 
3. Potential benefits are related to water supply, wastewater disposal, avoided cost of water supply capacity, avoided cost of wastewater 

disposal capacity, supply reliability, environmental enhancement, and regionalization.  Other factors such as ease of implementation, 
public acceptance, and political feasibility should also be considered. 

 
Benefit values of the urban and water sale alternatives may exceed project costs providing a net benefit.  
The Ripon/Salida Satellite Treatment Plant Alternative and Beard Satellite Plant Alternative do not 
appear to be practical at this preliminary level of analysis.  However, due to the very conceptual nature of 
this feasibility study, it is recommended that these alternatives not be eliminated from future 
consideration.  The following paragraphs provide additional discussion of the alternatives.  
 
The water sale alternative is the most cost effective recycled water project.  The project would result in 
beneficial use of recycled water which is a reliable supply.  Environmental benefits will be realized as 
diversions of San Joaquin River water are reduced.  Wastewater disposal capacity would be increased 
with the use of recycled water.  This project would require an agreement with an irrigation district for use 
of the water.  From an implementation perspective, this project is expected to require significant work and 
negotiation with an irrigation district.  In conjunction with this project, recycled water may also be used in 
the SJRNWR which would use the supply for wetlands enhancement.  
 
A recycled water project at the primary treatment plant would primarily serve urban customers.  This 
would have water supply and wastewater benefits.  The quantity of recycled water produced would be 
significantly less than the envisioned water sale alternative.  However, this project would be a good 
project to demonstrate the beneficial use of recycled water and build support for a more extensive 
recycled water project beyond the City boundary.    
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The Ripon and Salida Satellite Treatment Plant Alternative is a representative example of the type of 
project that could be implemented by a group of stakeholders.  The concept would provide recycled water 
to the City of Modesto Comprehensive Planning Districts (CPDs) and is therefore contingent on these 
future developments.  Markets for other groups of stakeholders have not been identified.  This alternative 
would result in water use and wastewater disposal benefits.  Unit costs for this alternative are relatively 
high as primary, secondary, and disposal upgrades would be required, in addition to tertiary and 
disinfection processes. 
 
The Beard Satellite Treatment Plant Alternative has the highest unit cost of the recycled water alternative 
as currently defined.  The high cost is related to the assumed need for reverse osmosis (RO) treatment to 
meet industrial water quality requirements for low salinity water.  As discussed in Section 5.7, the Beard 
Satellite Treatment Plant Alternative is envisioned to be a joint project with a cogeneration facility.  The 
cogeneration facility is only a conceptual idea that has yet to formally be investigated.  Although this 
alternative has a high unit cost, it is recommended that the City evaluate the alternative if the City moves 
forward with a cogeneration investigation. 
 
Considering the number of unknowns and issues that need to be investigated for each of the alternatives, 
the Project Team and City of Modesto staff have identified a recommended strategy for continuing work 
on the Project.   
 
The recommended strategy (a four-phased approach) for a recycled water project 
is to pursue the most promising alternatives that were developed. 
 
A four-phased approach was developed to pursue recycled water opportunities ranging from urban uses in 
Modesto to regional water recycling over broad geographies with the hope that the optimal projects will 
result.  The four phased approach includes: 
 

• Phase 1 - Urban Recycled Water served by the City of Modesto Primary Treatment Plant 
(Near-term) 

• Phase 2 - Regionalization Treatment and Recycling Alternatives (Near-term to Mid-term) 
o Patterson conveyance system to the existing Secondary Treatment Facility 
o Construction of the Ripon, Salida, and Riverbank Satellite Treatment Plant 

• Phase 3- Water Sale Alternative with an Irrigation District and/or SJRNWR (Mid-term) 
• Phase 4 - Regional Recycled Water Facility Serving other Agencies/Districts (Long-term) 

o Westlands Water District 
o South San Joaquin Valley 

 
The timeframes for implementation include a near-term (next 5 years), mid-term (5 to 8 years), and long-
term (8+ years) strategy for the development of recycled water for the City of Modesto and its interested 
stakeholders.  Figures ES-3 to ES-5 are schematic diagrams of Phases 1 through 3.  Figure ES-3 shows 
the proposed Phase 1 project with recycled water facilities at the existing primary treatment plant and 
service to the urban service area. 
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Figure ES-3: Schematic of the Recycled Water Served by the Modesto Primary Treatment Plant 

 
 
Figure ES-4 shows the proposed Phase 2 project with a Satellite Treatment Plant that would serve 
recycled water to urban customers in the City of Modesto service area.  It is envisioned that recycled 
water would serve new developments also known as Comprehensive Planning Districts (CPDs). 
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Figure ES-4: Schematic of the Ripon and Salida Satellite Treatment Option 

 
 
Figure ES-5 shows the proposed water sale alternative to an irrigation district.  This project would entail 
construction of recycled water facilities at the existing secondary treatment plant and sale of recycled 
water to an irrigation districts.  Conceptually, it is thought that recycled water would offset river 
diversions that are expected to be an environmental benefit to the Sacramento/San Joaquin Delta.   
 
The Phase 4 project is similar to Phase 3 and would expand recycled water use through additional 
recycled water sale to other irrigation districts. 
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Figure ES-5: Schematic of Water Sale 

 
 
The estimated unit cost of the Phase 1-3 Projects combined is $930 per AF. 
 
The concept level estimated costs of the Phase 1-3 projects are presented in Table ES-3.  The cost of the 
Phase 4 project has not been developed as details and costs of the alternative cannot be precisely 
estimated at this time and will vary significantly, depending on the interests of the future stakeholders.  
Estimated costs are in Summer 2003 dollars.  
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Table ES-3: Estimated Cost Summary of Phase 1, 2, and 3 Project Approaches  

Estimated Cost Project Element 
Phase 1a Phase 2b Phase 3c Total 

Raw Construction Costs $34,556,000 $12,309,000 $68,995,000  $115,860,000 
Construction Contingency (50%) $17,278,000 $6,155,000 $34,498,000  $57,931,000 

Total Construction Cost $51,834,000 $18,464,000 $103,493,000  $173,791,000 
Right of Way $49,000 $15,000 $48,000  $112,000 
Engr, Legal, Admin, and Environ. (30%) $15,550,000 $5,539,000 $31,048,000  $52,137,000 

Total Capital Cost $67,433,000 $24,018,000 $134,589,000  $226,040,000 
Annualized Capital $4,899,000 $1,745,000 $9,778,000  $16,422,000 
Combined Annual O&M $2,823,000 $609,000 $4,691,000  $8,123,000 

Total Annualized Cost $7,722,000 $2,354,000 $14,469,000  $24,545,000 
     

Annual Yield (AFY) 5,360 1,060 20,000 26,420 
Unit Cost $1,440 $2,220 $720  $930 
Notes: 

1. Annualized costs are based on a 30-year recovery period at 6% interest. 
Footnotes: 

a. Estimated cost for the 10 MGD Urban Use Alternative at the Primary Treatment Plant. 
b. Estimated cost for the Ripon and Salida Satellite Treatment Plant Alternative.  Does not include costs associated with Escalon joining 

the project.  
c. Estimated cost for the Water Sale Alternative to a near by irrigation district. 

 
In addition to local funding, Federal and State funding is available for recycled 
water projects. 
 
Projects can be funded on the local level through municipal debt (bonds or certificates of participation) 
that can be repaid through utility rates (increases in water or sewer rates), impact fees, or special 
assessments.  The regional and/or water sale aspects of the water recycling projects would also provide an 
opportunity for a joint project.  This may result in a cost sharing opportunity for the City, with one or 
more stakeholders, or with a water importer. 
 
Funding for projects may also be available from Federal and/or State agencies.  State and Federal grants 
and loans from the State Water Resources Control Board (SWRCB), California Department of Water 
Resources (DWR), and the U.S. Bureau of Reclamation (USBR) may apply to these project phases.  
Grant funding would reduce the amount of local funding needed for the project, reducing its unit cost, and 
improving the project’s financial feasibility. 
 
The recommended implementation approach is to complete a facilities planning 
phase followed by design and construction, as feasibility dictates. 
 
Additional planning-level work is needed to further refine the alternatives recommended as part of the 
phased approach.  The next steps should include stakeholder coordination, funding strategy development, 
detailed market analysis, public outreach planning, additional engineering evaluation, and environmental 
compliance.   
 
Figure ES-6 shows the implementation schedule for the next phase of planning work.  Design and 
construction phases are not shown in the schedule but are expected to follow the completion of the 
Environmental Document and the Facility Plan Report. 
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Figure ES-6: Implementation Schedule for Facility Planning and Project Refinement 

 
 



 



City of Modesto  June 2005 
Northern San Joaquin Valley Water Reclamation Project Page 1-1 
 

 

1 Introduction 
Recycled water projects have continued to be implemented throughout California to augment water 
supply as the cost of additional freshwater supplies continues to increase.  High quality water is a valuable 
resource that continues to be in short supply throughout California.  A number of agencies throughout the 
state are in short supply and are evaluating alternatives to meet future demand. 
 
Additionally, the continued increase in the regulatory requirements associated with wastewater treatment 
and disposal in the northern San Joaquin Valley has resulted in many cities and agencies reevaluating 
their wastewater treatment and disposal options.  The concept of increased regionalization of wastewater 
treatment and disposal is appropriate to determine the most cost-effective strategy for meeting future 
regulatory requirements. 
 
The City of Modesto retained Raines, Melton, & Carella, Inc. (RMC), in association with Black & Veatch 
(B&V), to evaluate the feasibility of the Northern San Joaquin Valley Water Reclamation Project 
(Project).  The purpose of the feasibility study was to identify a cost effective water recycling project that 
would meet the needs of both the City and the region. 
 
The City of Modesto applied for and secured grant funding for the Project from the State Water 
Resources Control Board (SWRCB) through the Water Recycling Facilities Planning Grant Program.  
The grant provides a 50% cost share with the City up to $75,000.  This Feasibility Study Report includes 
an assessment of the recycled water market, review of regulatory requirements, development and 
evaluation of alternatives for water recycling and regionalization of wastewater treatment, selection of a 
recommended alternative(s), and an assessment of the feasibility of implementation of a regionalized 
wastewater treatment and/or a recycled water project.   
 
Half of the $75,000 grant ($37,500) would be dispersed to the City upon substantial completion of the 
Draft Feasibility Study Report.  The City would be eligible for the other half of the grant upon completion 
of related environmental documents and obtaining market assurances, which are not part of this Study.   
 
The City of Modesto is located in Stanislaus County in the heart of the Central Valley and is home to 
approximately 190,000 people.  Located near Highway 99, the City is surrounded by various agricultural 
irrigation districts and supports cannery and other agricultural processing activities.  The City is also 
surrounded by a number of smaller cities and communities as shown in Figure 1-1. 
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Figure 1-1: City of Modesto and Other Cities 
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A number of the cities surrounding Modesto provide municipal services in their service areas.  These 
cities plus local irrigation districts in the region and other agencies such as Stanislaus County government 
were identified as potential stakeholders for the project.  Table 1-1 lists the potential stakeholders for the 
project, specifically cities and communities.  
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Table 1-1: Potential Stakeholders (Cities, Irrigation Districts, and Other Agencies) 

Cities Irrigation Districts and Other Stakeholders 
City of Modesto Stanislaus County 
City of Manteca San Joaquin River National Wildlife Refuge 
City of Ripon Modesto Irrigation District 
City of Salida Turlock Irrigation District 
City of Escalon West Stanislaus Irrigation District 
City of Riverbank Eastside Irrigation District 
City of Oakdale Westlands Irrigation District 
City of Waterford  
City of Hughson  
City of Ceres  
City of Keyes  
City of Denair  
City of Turlock  
City of Patterson  
City of Hilmar  
City of Delhi  
City of Grayson  
 
The City of Modesto conducted two stakeholder workshops to collect information and comments on the 
Project.  The first workshop was an informative workshop to introduce the Project, collect information, 
obtain feedback, and identify stakeholders interested in participation.  A second workshop was held to 
present and discuss preliminary concepts with stakeholders and to collect comments on the conceptual 
alternatives. 
 

1.1 Project Goals and Objectives 
Drivers for recycled water projects can be linked to benefits related to wastewater treatment and disposal, 
water supply and quality, and environmental protection and benefit.  These key drivers were used to 
develop goals and objectives for the Project through workshops with the City of Modesto and the Project 
team.  The goals and objectives were: 
 

 To meet the City’s wastewater treatment and disposal needs. (Water Quality) 
 To reduce the impact of wastewater discharge to the San Joaquin River while considering 

environmental benefits.  
 To help meet the City’s water supply needs. 
 To meet, where feasible, the Northern San Joaquin Valley regional water supply and wastewater 

treatment and disposal needs.  
 Identify, and rank projects based on criteria, including political feasibility, environmental 

feasibility, and cost effectiveness. 
 Identify a recommended alternative or alternatives for further evaluation. 

 

1.2 Feasibility Study Organization 
This feasibility study report consists of two volumes.  Volume I of the Feasibility Study contains the 
Feasibility Study Report.  It is organized into the sections below.  A list of references utilized for the 
compilation of this Feasibility Study is provided at the end of Volume I. 
 
 Section 1 – Introduction (this section) 
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 Section 2 – Study Area Characteristics.  This section identifies the current conditions in the 
Northern San Joaquin Valley region including hydrologic features, water usage, water quality, land 
use, future projections and the water supply picture.  Section 2 also reviews the existing wastewater 
treatment facilities (WWTF’s) in the region, including effluent flows, water quality, seasonal issues 
and discharge requirements. 

 Section 3 – Market Assessment.  This section identifies potential users of recycled water, including 
urban, agricultural, water sale, environmental, and groundwater recharge uses.  Water quantity and 
quality requirements, design requirements, unique issues, and implementation hurdles are identified 
for each type of use.   

 Section 4 – Alternative Development and Assessment.  This section identifies the conceptual 
alternatives that were developed and assesses the feasibility of each alternative.  Conceptual level cost 
estimates were developed and benefits were identified for each alternative. 

 Section 5 – Recommended Strategy.  This section identifies a recommended four phased strategy 
for near-term and long-term recycled water use in the region.  At this stage in the evaluation, it was 
determined that the recommended strategy should include continued pursuit of several alternatives.  
Costs for the overall project are identified, as well as the impacts and legal and/or institutional issues 
associated with the proposed project. 

 Section 6 – Next Steps.  This section identifies the recommended next steps for the project including 
an implementation strategy and schedule.    

 
Volume II of the Feasibility Study contains five appendices.  The appendices are as follows: 
 
 Appendix A – Goals and Objectives Workshop Technical Memorandum (TM).  This TM details 

the preliminary data and information that was collected for the goals and objectives workshop.  The 
TM also summarizes the goals that were developed by the project team and the City of Modesto.  
Meeting minutes from the first stakeholder workshop are also included. 

 Appendix B – Market Assessment TM.  This TM identifies the markets that were investigated 
during the initial phases of work.  Urban, agricultural, water sale, environmental, and groundwater 
recharge opportunities were investigated.  The TM provided the basis for refinement during the 
alternative development phase of the Feasibility Study. 

 Appendix C – Regulatory Assessment TM.  This document provides an analysis of the regulatory 
setting in the region related to wastewater treatment and disposal requirements.  Title 22 treatment 
requirements for recycled water use are also summarized.   

 Appendix D – Water and Wastewater Needs TM.  This document focuses on the City of 
Modesto’s existing and future wastewater and water needs.  The document primarily summarizes data 
from other reports and sources. 

 Appendix E – Identify and Develop Alternatives TM.  This TM identifies the conceptual 
alternatives that were developed for the Project.  Cost estimates were developed and detailed for each 
of the conceptual alternatives.  The TM details the facility and cost assumptions used for each 
alternative.  
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2 Study Area Characteristics 
This section identifies the setting of the Northern San Joaquin Valley Water Reclamation Project 
including hydrology, land use, and water sources.  This section also describes the wastewater treatment 
facilities in the region that are potential sources of recycled water.     
 
This section is organized as follows: 
 

 Basin Setting 
 Water Needs 
 Wastewater Needs 

 

2.1 Basin Setting 
The Northern San Joaquin Valley region (generally Stanislaus County) is located in the heart of the 
agriculturally rich central valley with the Sierra Nevada mountain range to the east and the Diablo 
mountain range to the west.  Agriculture is the primary basis of the economic prosperity in the region.  
Stanislaus County is home to a population of approximately 450,000 (2000 Census data).  Over the next 
20 years the population in the County is expected to double.   
 

2.1.1 Climate 

The major features of the area’s climate are hot, dry summers and cool, wet winters.  Most of the 
precipitation occurs from November to March with little to no precipitation occurring during the summer 
months from June to September.  The average annual rainfall is 12 inches.  The lowest rainfall year of 
record was in 1913, registering 4.30 inches, while the highest recorded rainfall was 26.01 inches in 1983.  
Summer temperatures commonly are above 85 degrees F and may exceed 100 degrees F, but rarely in 
excess of 105 degrees F.  Winter temperatures commonly fall below 32 degrees F, but they are rarely 
lower than 25 degrees F (B&V, 2000). 
 

2.1.2 Hydrology 

The major surface waters in the region include the San Joaquin River, Stanislaus River, Tuolumne River, 
Dry Creek, and Merced River.  The Tuolumne River is a major water source for the region as it provides 
supply for agricultural, municipal, and industrial uses.  The Tuolumne River originates to the east in the 
Sierra Nevada mountain range and flows into Don Pedro Reservoir.  Spring snow melt for the 1,880 
square mile Tuolumne River watershed provides runoff into Don Pedro Reservoir for use during the 
irrigation season (B&V, 2000). 
 
The Tuolumne River supply was developed near the turn of the 20th century by the Modesto Irrigation 
District (MID) and Turlock Irrigation District (TID).  These two private irrigation districts constructed the 
La Grande Dam, Modesto Reservoir, and Don Pedro Reservoir to store water and facilitate beneficial use.  
The Districts have also constructed conveyance canals, control structures, pipelines, and pump stations 
throughout their service area to deliver water to agricultural lands.  MID also delivers water to the City of 
Modesto for municipal and industrial uses. 
 
The San Joaquin River is tributary to the Sacramento/San Joaquin Delta and is the major drainage 
pathway for the San Joaquin Valley.  Tributary flows to the San Joaquin River originate in the Sierra 
Nevada mountain range.  Major tributary rivers include the Stanislaus River, Tuolumne River, Merced 
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River, Chowchilla River, and Fresno River.  These surface waters are used beneficially for agriculture, 
municipal, and industrial use. 
 
The San Joaquin River watershed does have water quality issues associated with agricultural drainage and 
runoff.  Salinity, selenium, boron, organophosphate pesticides and toxicity are concerns in the watershed 
(DWR, August 2003) 
 

2.1.3 Groundwater Basin 

The Northern San Joaquin Valley region sits atop a portion of the San Joaquin Valley groundwater basin.  
The City of Modesto and other local stakeholders are generally located above the Modesto, 
Tuolumne/Stanislaus, Turlock, and northern portion of the Delta-Mendota subbasins.  Groundwater in the 
region is also pumped by other Cities, purveyors, or private parties.   
 
Groundwater from the Tuolumne/Stanislaus and Turlock groundwater basins are pumped by the City of 
Modesto for municipal and industrial use.  The sustainable municipal yield of the groundwater basin is 
estimated to be approximately 50,000 AFY and is pumped from approximately 118 wells (B&V, 2000).  
Recently, several groundwater wells have had to be abandoned due to high uranium concentrations, 
therefore reducing the peak pumping capacity of the groundwater supply.  Wells have also been 
abandoned due to high nitrate concentrations. 
 

2.1.4 Land Use 

The primary land uses in the Northern San Joaquin Valley region are agricultural, native vegetation, 
native riparian, and urban land uses such as residential, commercial, and industrial.  Irrigated agricultural 
land is located throughout the region and is supported by various irrigation Districts.  MID and TID 
collectively supports over 200,000 acres of irrigated agricultural land in the region.  Crops grown in the 
region include almonds, alfalfa, peaches, nectarines, corn, grapes, and other fruits and vegetables. 
 
The Cities of Modesto, Turlock, and Manteca are the major urban area in the region with populations 
greater than 50,000.  The region also is host to a number of smaller cities located throughout the valley.  
Urban areas in the region continue to expand as the cities in the region grow.  Agricultural land has been 
and is expected to continue to be converted to urban uses to allow growth.  Figure 2-1 shows the land use 
and the City’s primary and secondary wastewater treatment plants. 
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Figure 2-1: Northern San Joaquin Valley Land Use and City of Modesto Wastewater Treatment 
Plants 

 
 

2.2 Wastewater Needs 
The City of Modesto Wastewater Treatment Facilities are located on two sites, separated by 
approximately 7 miles.  The Sutter Avenue primary plant (headworks, primary clarification, and solids 
handling) is adjacent to the Tuolumne River, within a residential area.  The Jennings Street secondary 
plant (oxidation ponds, storage, and ranchlands) is within an agricultural region adjacent to the San 
Joaquin River.  Figure 2-1 shows the location of the two Wastewater Treatment Plants (WWTP’s) in 
relation to urban and agricultural centers. 
 
This section summarizes the wastewater treatment and disposal setting in the region but primarily focuses 
on the City of Modesto.  For additional information and details on the wastewater treatment issues, 
facilities, and flows refer to Appendix D Water and Wastewater Needs TM. 
 

2.2.1 City of Modesto Existing Facilities 

Figure 2-2 presents a treatment schematic of the existing City of Modesto WWTP.  Domestic wastewater 
is treated at the primary treatment plant.  After primary treatment, effluent from the primary plant is 
pumped approximately 7 miles to the secondary plant through twin 60-inch outfall pipelines.  There the 
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primary effluent is treated further and either applied to the ranchland or discharged to the river within 
restricted months.  Wastewater from the seasonal canneries is segregated from domestic wastewater 
flows, and is applied directly to the City-owned ranchlands. 
 

Figure 2-2: City of Modesto WWTP Treatment Schematic 
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2.2.2 Current and Future Wastewater Flows 

Wastewater flows as reported by the City of Modesto WWTP personnel from 2000 to 2002 are presented 
in Table 2-1.  Discharges to the secondary plant ranch and San Joaquin River are seasonal. 
 

Table 2-1: Modesto Primary and Secondary Wastewater Treatment Plant Flows-Yrs 2000-2002 

Process Component Average 
Flow (mgd)a 

Season 

Primary Influent 24.5 Year Round 
Segregated Cannery Waste to Ranch 16.4 July-Sept 
Secondary WW Irrigation to Ranch 13.0 Year Round; varies with weather, 

soil conditions. 
Secondary WW Discharge to San Joaquin River 25.5 Nov (or Dec)-May; varies with 

available water quality, and river 
flows.  NPDES permitted 
discharge Oct 1-May 31. 

Footnotes: 
a. Reported monthly average flow is based on data provided by City of Modesto for period from January 2000 to December 2002. 

 
The 1995 Wastewater Master Plan provided flow projections through the year 2015, reproduced herein as 
Table 2-2. 
 

Table 2-2: Year 2015 Projected Wastewater Flows (mgd) 

Flow Component Regular Season Canning Season Normal 
Infiltration/Inflow 

(I/I) 

Normal and 
Intentional I/I 

Avg. Daily Dry 54.62 54.62 - - 
Large Industrial Users 3.81 24.82 - - 
Total 58.43 79.44 - - 
Peak Dry Weather 72.36 93.37 - - 
Peak Wet Weather, 
1-Year Storm 

- - 81.19 103.69 

Peak Wet Weather,  
5-Year Storm 

- - 96.26 108.76 

Domestic wastewater flows have increased only slightly (11% from 22.0 to 24.5 mgd) from 1994 to 2004 
and cannery segregation flows have actually declined (33% from 24.8 mgd to 16.4 mgd) over the same 
period.  A 2003 study of the City’s water demands determined a similar trend over the last three years 
(1999, 2000, and 2001) metered (non-residential consumption has decreased about 19%, while unmetered 
(residential) consumption has increased by about 18%.  This is likely due to the shutdown or slowdown in 
production by the area’s industrial and food processing facilities, which is evidenced by a decrease in 
water use by the City’s highest water users, together with an increase in residential development. 
 
Despite an increase in applications for industrial water and sewer service, future wastewater flows are 
unlikely to reach the elevated levels shown in Table 2-2 for the year 2015.  A wastewater master plan 
update is currently being prepared and will provide revised wastewater flow projections. 

2.2.3 Disposal Capacity 

Wastewater disposal is a primary driver for recycled water projects because reclamation is an effective 
disposal method.  Currently, disposal of the City of Modesto’s secondary effluent is achieved through 
land reclamation, San Joaquin River discharge, pond system evaporation, and pond system percolation.  
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The City’s disposal operations are regulated under the National Pollutant Discharge Elimination System 
(NPDES) and Water Discharge Requirement (WDR) permit systems.   
 
Discharge of secondary effluent to the San Joaquin River between October 1 and May 31 is limited by 
dilution requirement of 20 part river water to one part secondary effluent in the City’s NPDES permit.  
Discharge of secondary effluent and cannery waste to the ranch is limited by organic loading limitations 
of the NPDES permit, allowable pasture irrigation rates (5 acre-feet per year per acre), and available 
acreage.  Other weather and soil-related factors that affect disposal capacity include evaporation rates and 
percolation.  The City of Modesto Water Quality Control Plant Master Plan Update (March 2002) 
prepared a summary of annual disposal capacities in a dry year (2000/2001), reproduced as Table 2-3.  
The final row of the table accounts for the volume of additional secondary effluent that could have been 
disposed of to the San Joaquin River in 2000/2001 if suspended solids were decreased below the NPDES 
permitted 45 mg/l (through an additional treatment process). High suspended solids limited disposal to the 
river. 
 

Table 2-3: Summary of Annual Disposal Capacities in Dry Year Conditions 

Component Quantity (billion gallons) 
River Discharge Oct-Nov 0 
River Discharge Dec-May 3.0 
Cannery Wastes to Ranch 1.0 
Secondary Effluent to Ranch 3.1 
Evaporation from Ponds 1.5 
Percolation from Ponds 1.1 

Total Disposal Capacity 9.7 
  
Flow to be Disposed of 10.2 
Additional Capacity Needed 0.5 
  
Additional River Discharge Capacity Available with Suspended Solids 
Removed in October and November 

0.6 

 
During a dry year, Modesto is expected to have a disposal capacity shortfall of approximately 500 million 
gallons (Cortinovis, 2001).  The City is in the process of implementing a Dissolved Air Floatation project 
to increase disposal capacity to the San Joaquin River with operation expected in 2005.  This is expected 
to meet current capacity needs but does not provide for future wastewater flow increases in a dry year. 
 

2.2.4 Potential Stakeholders Facilities and Flows 

A number of the stakeholders identified in Section 1 own and operate WWTP’s.  Figure 1-1 shows the 
location of stakeholders that operate wastewater treatment facilities.  A stakeholder workshop was held to 
initiate discussions with potential partners on the regional project concept.  Interested parties were 
identified and used as a basis to develop regional concepts which are discussed further in Section 4.  
Information about existing facilities was gathered from stakeholder questionnaires as well as in NPDES 
and WDR permits.  Table 2-4 summarizes the wastewater treatment plant design flows and existing 
wastewater flows.   
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Table 2-4: Stakeholder Facility Design Flow and Existing Wastewater Flows 

City Design Flow Actual Flow 
Turlock (including Ceres) 20 mgd ADWF 10.3 mgd ADWF 
Manteca/ Lathrop 6.95 mgd 5.3 mgd 
Patterson (includes Grayson) 1.3 mgd ADWF 0.85 mgd ADWF 
Oakdale 2.4 mgd 1.3 to 3.1 mgd flow 
Riverbank 7.9 mgd ADWF 1.3 mgd WW and 4.0 mgd cannery 

waste (July-Oct) 
Waterford 0.45 mgd (as of 1994) 0.582 mgd 
Hughson 0.8 mgd ADWF, 

2.33 mgd PWWF 
0.5 ADWF, 
1.2 PWWF 

Delhi 0.4 mgd (as of 1996), 0.8 mgd 
expected 1998 

0.37 

Ripon 2.34 mgd 1.1 mgd 
Salida 1.2 mgd 1.2 mgd 
Escalona - - 
Westley - - 
Grayson - - 
Notes: 

1. ADWF – Average Dry Weather Flow 
2. PWWF – Peak Wet Weather Flow 

Footnote: 
a. Escalon flow data obtained through Stakeholder Questionnaire administered September 9, 2003 was limited to “We have 

approximately 3.4 mgd from 2 food processors June to November.” 
 
Additional details on treatment and disposal issues for the stakeholders are available in Appendix D.  
Figure 2-3 shows the stakeholders that are interested in a potential partnership with the City of Modesto.  
It should be noted that several stakeholders (i.e. Oakdale) are thought to be interested but have yet to 
actively participate in discussions about the project. 
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Figure 2-3: Geographic Location of Potential Regional Partners 
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2.2.5 Current Sewer Rates and Connection Fees 

Recycled water projects typically provide wastewater treatment and disposal benefits.  These benefits 
allow a portion of the recycled water project to be funded though sewer rates and connection fees.  Table 
2-5 summarizes the sewer rates and connection fees for several cities in the region.  It should be noted 
that cities typically try to maintain sewer rates and fees that are comparable to surrounding cities.  
Significantly higher rates can have economic impacts on associated businesses and developments.  
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Table 2-5: Sewer Charges in Northern San Joaquin Valley Region  

City/Agency Total Monthly Charge Typical Residential 
Connection Fee 

Ceres $10.80 $1,353 
Hughson $16.25 $0 
Lathrop $14.74 $3,037 
Manteca $9.22 $3,882 
Modesto $11.29 $2,819 
Oakdale $10.25 NA 
Patterson $13.13 $2,800 
Turlock $21.25 $791 
California State Average $20.17 $2,486 
Note: 

1. These are residential rates per month.  
2. 9,000 gallons per month per household was assumed for rate structures based on volume. 

2.3 Water Supply and Needs 
This section summarizes the City of Modesto service area water supply and use.  Water supply and use 
information is based on the 2000 Urban Water Management Plan by Black and Veatch and the City of 
Modesto Water System Hydraulic Model Update Final Water Demand Evaluation by West Yost and 
Associates.  For additional details on the water supply and use setting, refer to Appendix D Water and 
Wastewater Needs TM or the two reports above. 
 
The City of Modesto’s water service study area is defined by the City’s Urban Area General Plan and 
Empire, Salida, a portion of South Modesto/Ceres, Del Rio, Grayson, Waterford, Hickman, and portions 
of Turlock.  The total build-out of the study area is approximately 42,700 acres.  MID, which supplies 
surface water for domestic use, owns two reservoirs: Don Pedro Reservoir (co-owned by TID) and 
Modesto Reservoir, with a maximum storage of 2,030,000 and 28,000 acre-feet (AF) respectively. 
 
Groundwater and surface water are the major source for the City of Modesto.  The City owns and 
operates over 100 groundwater wells that provide average daily supply of approximately 40 mgd.  The 
surface water supply for the City’s water system is provided by MID from the Tuolumne River.  The MID 
Water Treatment Plant provides an average daily flow capacity of 30 mgd.   In 2002, the City of 
Modesto’s average total daily production was approximately 73.3 mgd (entire service area) with an 
annual production total of 82,100 AF (West Yost & Associates, March 2003).  Table 2-6 shows the City 
of Modesto water production for 2002 by service area. 
 
Surface water supplies from MID are expected to provide at least a proportion of the supply for future 
water demand increases.  MID has significant water rights and should be able to meet all of the projected 
growth over the next 20 years.  A 30 mgd expansion of the MID surface water treatment plant is in the 
process of being implemented to help meet future needs.  Following expansion, the City’s total 
production capacity will be 112,102 AFY.  Water use is expected to increase to approximately 122,200 
AFY at the current general plan build-out level (West Yost & Associates, March 2003). 
 
Other potential future water supplies include a TID surface water treatment plant, increased water 
conservation including meters, and recycled water to offset potable water demand such as landscape 
irrigation (City of Modesto, December 2003). 
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Table 2-6: City of Modesto Water System 2002 Annual Water Production by Service Area 

Service Area 2002 Total 
Production, gallons 

2002 Total Water 
Production, acre-feet 

2002 Average Day 
Water Production, mgd 

City of Modesto (including 
South Modesto and Empire): 

   

MID Surface Water Supply 11,018,644,328 33,817 30.2 
Groundwater 13,463,556,165 41,221 36.9 

Total City of Modesto 
(including South Modesto and 

Empire) 

24,482,200,493 75,038 67.1 

Salidaa 960,567,000 2,948 2.6 
Ceresb 21,573,000 66 0.1 

Subtotal Contiguous Portion 
of Water System 

25,464,340,493 77,153 69.8 

Del Rio 222,291,146 682 0.6 
Grayson 157,209,434 482 0.4 
Waterford 659,790,000 2,025 1.8 
Hickman 71,264,000 219 0.2 
Turlock 186,222,900 541 0.5 

Modesto Water System Total 26,751,117,973 82,102 73.3 
Footnotes: 

a. Water production shown for Salida does not include the transfer from City of Modesto.  Water transferred to Salida from City of 
Modesto (1,051,246,680 gallons (about 2.9 mgd) in 2001 is included in City of Modesto production total. 

b. Production shown reflects only groundwater production from Well 213 which serves a small isolated area in Ceres.  Remaining 
groundwater production in South Modesto/Ceres is included in the City of Modesto groundwater production. 

 

2.3.1 Current Water Rates and Connection Fees 

As part of our evaluation of how recycled water will be integrated into future water supply strategies, it is 
helpful to compare and contrast the current cost of potable water service for neighboring communities.  
Select total monthly charges and typical residential connection fees for potable water service, provided in 
the Black & Veatch California Water Charge Survey 2001, are included in Table 2-7. 
 

Table 2-7: Water Service Charges in Northern San Joaquin Valley Region  

City/Agency Total Monthly Charge Typical Residential 
Connection Fee 

Delhi $12.00 $2,000 
Manteca $15.65 $2,222 
Modesto $20.60 $2,100 
Patterson $15.28 $2,282 
Turlock $12.60 $4,420 
California State Average $28.67 $2,910 
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New developments provide a more cost effective opportunity to implement dual plumbed systems to 
allow for recycled water use.  Figure 3-2 shows the location of the CPDs.  The location of each CPD is a 
major factor that could limit the feasibility of serving recycled water to some developments.  The 
feasibility of delivering recycled water to the CPDs will depend on the location of the recycled water 
facilities and infrastructure costs to deliver water to each of the CPDs. 
 
Several CPDs are located near the City’s primary WWTP and would lend themselves to receiving 
recycled water from the plant.  However, with the exception of the Fairview CPD, the CPDs in the 
southwestern portion of the City are not expected to be developed within the next 10 to 15 years.  The 
next areas to be developed are those CPDs in to the North and Northeast.  These areas are a long way 
from the City’s Primary WWTP and would require sewer collection systems.  Because of their distance 
from the plant and the potential for avoided costs, satellite treatment plants should be considered for these 
areas. 

Figure 3-2: Potential Comprehensive Planning Districts 

 
Source: City of Modesto, “Urban Area General Plan,” March 4, 2003. 
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3.1.1 Urban Market Findings and Conclusions 

Alternative urban water recycling projects in the City of Modesto area would be served through recycled 
water treatment at the existing primary treatment facility or via a new satellite treatment facility located 
near the potential recycled water use sites.  Potential urban recycled water projects are described and 
evaluated in Section 5.  After a preferred alternative has been identified, more detailed evaluations will 
refine quality and quantity requirements. 
 
An urban recycled water project would require significant public outreach efforts to garner support for the 
project.  Public perception, water quality issues, regulatory issues, reliability issues, and stakeholder input 
could be addressed as part of the outreach efforts.  Implementation of an urban recycled water project is 
more institutionally feasible than an agricultural project as the City of Modesto is the major stakeholder 
and would provide service within their water service area.   
 

3.2 Agricultural Market 
As previously described in Section 1, the Northern San Joaquin Valley Region is an agriculturally rich 
area that grows a variety of fruit, nuts, vegetables, and other crops.  Local agricultural irrigation is a 
significant opportunity to use recycled water beneficially.  However, agricultural lands in the region west 
of the San Joaquin River are served by either MID or TID, both of which have rights to high quality, 
highly reliable, and inexpensive ($4.86 per AF (April 2004)) Tuolumne River water.  Figure 3-3 shows 
the potential MID (portion of MID service area), West of the San Joaquin River, and South of Tuolumne 
River (portion of TID) agricultural market areas that were evaluated.  
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Figure 3-3: Potential Agricultural Market Areas 

 
 
A consumptive use methodology was used to develop annual, monthly, and peak water use factors.  
Potential recycled water demands in the MID and TID service areas far exceed the existing recycled water 
flow.  The demand for each potential market area is summarized in Table 3-2.  The estimated annual 
irrigation water demand ranges from about 3.52 to 3.67 acre-feet per acre.  Total estimated annual 
demand for the combined area is 389,365 acre-feet. 
 

Table 3-2: Summary of Estimated Annual Irrigation Water Demand 

Annual Gross Water Appl. Requirement Market Area Irrigated 
Acreage Total AF AF/Acre 

MID (Portion) 37,748 138,362 3.67 
TID (Portion) 71,351 251,003 3.52 

Total 109,099 389,365 3.57 
 
Delivery of recycled water to local agriculture would likely necessitate the use of MID and/or TID 
irrigation facilities, depending on the location of the areas of identified recycled water use.  Contractual 
agreements would be needed to arrange for water conveyance and water service.  The parties involved in 
these agreements would likely be the City of Modesto, the various water agencies/districts and the 
RWQCB.   
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3.2.1 Agricultural Market Findings and Conclusions 

Discussions were conducted with MID and TID.  Based on those discussions, although representatives 
from both agencies were not generally adverse to limited agricultural recycled water use, they believe 
there is no immediate opportunity for recycled water use in the MID or TID area for agricultural 
irrigation.  Irrigation water is highly available, reliable, and has a low cost.  Another consideration is the 
potential refusal of packing company’s to accept agricultural products having been irrigated with recycled 
water. 
 
The feasibility of exporting recycled water for agricultural irrigation (outside of the immediate vicinity) is 
contingent on favorable economics.  Implementation would include development of agency agreements 
and coordination with various stakeholders.  Public/grower outreach would likely be needed to gain 
support for the project, while water quality, cost allocation, and water rights would be major issues for the 
project.  Opportunities for recycled water export were investigated and are covered in further detail in 
Section 3.3 Water Sale. 
 

3.3 Water Sale 
The water market in California is becoming more active as a number of water agencies and districts are 
investigating alternatives to increase water supplies for communities and for irrigation.  Water supply 
alternatives that are being evaluated include various treatment approaches (seawater desalination), and 
construction of new water storage and conveyance systems.  The high costs and environmental issues 
associated with these options create significant interest in securing other more cost effective and available 
water supplies.  Water sale represents an opportunity as a potential cost effective option.  
 
For the purposes of identifying water sale opportunities, various irrigation districts were contacted to 
investigate the potential interest in recycled water.  Five Central Valley Project (CVP) contractors located 
to the west of the San Joaquin River plus Westlands Water District (WWD) and Eastside Irrigation 
District (EID) were contacted.  Based on the initial correspondence, several districts expressed potential 
interest in the recycled water supply.  These districts would use recycled water for agricultural irrigation. 
 

3.3.1 West Stanislaus Irrigation District (WSID) 

WSID is located in the northwest region of Stanislaus County and is a contractor with the US Bureau of 
Reclamation (USBR) for Central Valley Project water.  Based on correspondence with Ron Roos of 
WSID, in addition to its CVP contract supply, WSID also has rights to San Joaquin River water.  WSID 
does not have an identified water deficiency, but is potentially interested in recycled water because of its 
reliability and quality.  It is thought that recycled water may have lower salinity concentrations than San 
Joaquin River water during the summer months. 
 

3.3.2 Eastside Irrigation District (EID) 

EID is located to the east of the TID service area between the Tuolumne and Merced River.  EID has no 
surface water rights and relies on groundwater for its entire supply.  The district was formed in 1985 with 
the foresight that groundwater pumping was above a sustainable rate.  EID’s water need is estimated to be 
between 70,000 to 80,000 AFY.  Conveyance of recycled water to the EID service area is not considered 
a practical alternative from the City of Modesto facilities.  However, a water sale type alternative that 
frees up surface water in the Tuolumne or Merced River could be a viable option. 
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Table 3-6: Summary of Remote Effluent Water Quality 

Electrical Conductivity (umhos/cm @25°C) Month/Year 
Low High Average 

January-00 1,117 1,221 1,159 
February-00 991 1,231 1,071 
March-00 925 1,052 964 

November-00 1,050 1,216 1,175 
December-00 997 1,180 1,126 

January-01 938 1,121 1,060 
February-01 988 1,008 998 

May-01 930 1,064 1,037 
December-01 1,055 1,200 1,162 

January-02 1,031 1,150 1,091 
February-02 999 1,080 1,021 
March-02 941 1,013 997 
April-02 985 1,020 1,001 

November-02 1,126 1,161 1,143 
December-02 1,045 1,171 1,076 

 
Table 3-7 summarizes other water quality constituent of concerns that are currently monitored by the 
City.  
 

Table 3-7: Summary of Secondary Effluent Water Quality Constituents of Concern 

Water Quality Parameter Units Average 
Secondary Effluent   

TDS mg/l 732 
Boron mg/l 0.31 

Ammonia (as N) mg/l 3.4 
Total Nitrate mg/l 5.7 
Phosphorus mg/l 1.9 

PH - 7.2 
Note: 

1. Averages for this table were based on data from 2000 to 2002 for the November to May period. 
2. For additional data, refer to Appendix D - Table 2.4. 

 
Based on the treated effluent salinity data, the water quality of the potential recycled water supply is 
within an acceptable range for agricultural and landscape irrigation.  However, there are some specific 
areas of potential water quality impacts for sensitive crops or landscaping.  Of particular importance will 
be some of the more salt sensitive ornamental plants and agricultural crops.   
 
Should higher water quality be needed, there are options for water quality enhancement.  The potential 
recycled water supply could be enhanced by treating a portion of the flow with a reverse osmosis process 
or by blending with higher quality water.  At these salinity levels, it's likely that other water quality 
constituents of concern would be at concentrations that create potential water quality induced problems 
for sensitive agricultural crops and landscape plants.  Additional water quality data are needed to fully 
assess the suitability of the recycled water for irrigation and to develop management strategies. 
 
Water quality is also a concern for industrial use related to consistency and scaling issues.  Cooling water 
and boiler processes require relatively high quality water.  Recycled water for cooling water processes is 
thought to be one of the primary opportunities for a water recycling project in the urban setting.   
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3.6.1 Water Quality Monitoring 

Future planning and analysis of recycled water irrigation opportunities requires careful consideration of 
recycled water quality characteristics.  The City should implement a recycled water quality monitoring 
program to include the following constituents.  Sampling frequency should be twice per month, with this 
initial approach modified as data is collected and reviewed. 
 
• pH 
• Total Dissolved Solids (TDS) 
• Electrical Conductivity (ECw) 
• Calcium 
• Magnesium 
• Sodium 
• Carbonate 
• Bicarbonate 
• Sodium Adsorption Ratio (SAR) 
• Adjusted Sodium Adsorption Ratio (adjSAR) 
• Adjusted RNa 
• Chloride 
• Boron 
• Total Nitrogen 
• Nitrate-Nitrogen 
• Ammonium-Nitrogen 
• Phosphorus 
• Potassium 
 
It should be noted that the City does monitor some of these constituents as required by the NPDES and 
WDR permit.  For additional data, refer to Appendix D – Table 2.4. 
 

3.7 Market Assessment Findings and Conclusions 
Based on the assessment to date, the use of recycled water for urban irrigation and industrial cooling 
water and water sale are potential markets which conceptual recycled water projects should be evaluated.  
There are a number of agencies that are interested in the regions potential recycled water supply.  The use 
of recycled water for local agricultural irrigation (in either MID or TID service areas) is limited due to a 
number of issues, the primary of which is the availability, reliability and low cost of irrigation water 
available to water users in both MID and TID. The SJRNWR is a potential opportunity for wetlands 
enhancement.  Groundwater recharge projects do not appear feasible at this time due to treatment 
requirements and associated project costs. 
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