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1.0 INTRODUCTION 

1.1 Overview 

This Technical Memorandum (TM) consists of a discussion of existing and planned supplemental 
recharge within the Chino Basin (Basin), as well as a menu of potential alternatives that could be 
implemented to increase recharge within the Basin.  This TM is intended to be supplemental to the 
2010 Chino Basin Recharge Master Plan (RMP) Update prepared by Wildermuth Environmental, 
Inc. (WEI). 

The following paragraphs of this section discuss the purpose and background of the RMP, which 
builds upon previous information provided in reports including the Recharge Master Plan Phase II 
Report prepared by Black & Veatch (B&V) in 2001.  In addition, the term “supplemental water” is 
defined and the organization of the report, acronyms used, and references cited are provided.   

1.2 Purpose 

The Chino Basin Watermaster (Watermaster) has traditionally met its replenishment obligations 
through purchase of imported water from the Metropolitan Water District of Southern California 
(MWD) and by purchasing water from the storage accounts or unused production rights of the Basin 
appropriators.  Historically, MWD has been able to supply all of the replenishment needs of its 
service area with replenishment water available on average seven out of ten years.  Since it is 
considered surplus water by definition, replenishment water costs substantially less than other water 
served to municipal water users. 

The amount of water available in the State Water Project (SWP) has become severely limited due to 
recent drought conditions and restrictions on the Bay Delta resulting from court rulings regarding 
endangered species.  In 2008, MWD issued a revised replenishment water service forecast projecting 
that replenishment water would be available three out of ten years.  As a result of the drought 
conditions, MWD has depleted storage in its various storage programs and it is likely that any 
surplus water available in the future will be used to refill MWD’s storage accounts first prior to use 
as replenishment supplies. As a result, major groundwater basins in the MWD service area may 
become overdrafted in the next ten to twenty years unless replacement replenishment supplies are 
found, groundwater production is reduced, or a combination of both.  The RMP update will include 
provisions to provide replenishment capabilities to the Watermaster to ensure that the Basin is 
operated in a sustainable manner. 
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1.3 Background  

The Chino Basin consists of about 235 square miles of the upper Santa Ana River watershed.  Figure 
1-1 shows the Basin boundaries with the Cucamonga Basin and the San Gabriel Mountains to the 
north; the Rialto-Colton Basin to the northeast; the chain of Jurupa, Pedley, and La Sierra Hills to 
the southeast; the Temescal Basin to the south; Chino Hills and Puente Hills to the southwest; and 
San Jose Hills and the Pomona and Claremont Basins to the northwest.  In addition, the Basin lies 
within the Counties of San Bernardino and Riverside and includes some or all of the Cities of Chino, 
Chino Hills, Fontana, Montclair, Norco, Ontario, Pomona, Rancho Cucamonga, Upland, and several 
other communities. 

One of the largest groundwater basins in Southern California, the Basin contains about 5,000,000 
acre-feet (acre-ft) of water and has an unused storage capacity of about 1,000,000 acre-ft.  Cities and 
other water supply entities produce groundwater for all or part of their municipal and industrial 
supplies.  Agricultural users also produce groundwater from the Basin, but irrigated agriculture has 
declined substantially in recent years and is projected to continue to decline [CBWM, 1999]. 

The Basin is legally defined in the Judgment of the case of Chino Basin Municipal Water District vs. 
the City of Chino et al. (Judgment) (Superior Court of California for San Bernardino Case No. RCV 
51010), issued in 1978 [SCSC, 1978].  Since that time, the Basin has been operated as described in 
the Judgment under the direction of the court-appointed Watermaster. 

The Optimum Basin Management Program (OBMP) is being implemented pursuant to the Judgment 
and a 1998 ruling of the court in its exercise of continuing jurisdiction.  The Court officially 
accepted the scope of work to develop the OBMP on November 5, 1998, and the OBMP Phase 1 
Report was completed August 19, 1999 [CBWM, 1999].  The purpose of the OBMP is to ensure a 
continuing water supply for the long-term beneficial use of all Watermaster parties.  The mission 
statement for the OBMP is as follows: 

The purpose of the Optimum Basin Management Program is to develop a groundwater management 
program that enhances the safe yield and the water quality of the basin, enabling all groundwater 
users to produce water from the Basin in a cost-effective manner. 

The OBMP consists of two phases.  Phase I defines the state of the Chino Groundwater Basin, 
establishes goals concerning major issues identified by stakeholders, and affirms a management plan 
for the achievement of said goals.  Phase II is the development of the specific implementation plan 
that will effectively allow for the physical construction, operation, management, and monitoring of 
OBMP facilities.  This phase consists of a series of Memoranda of Agreements, Technical 
Memoranda, Facility Reports, Policy Documents, and development of water supply plans, recharge 
master plans, Joint Powers Authority agreements, safe yield, and other related documents that will 
be completed during implementation of the OBMP over the 20 to 30 year planning period.  When 
completed, these documents will provide detailed plans for the implementation of the Program 
Elements and the achievement of the OBMP Goals listed in Table 1-1.  Collectively these documents 
will facilitate successful implementation of Phase II.  It is intended that the OBMP be flexible 
enough that changes in future demands and situations can accommodated. 





Chino Basin Recharge Master Plan Update 
Supplemental Water Recharge Concept and Project Development 

DRAFT 
 

- 4 - 

Table 1-1 provides a summary of OBMP goals and lists activities necessary to meet the goals.  A 
more thorough description of goals and action items is provided in Table 3-8 of the OBMP Phase I 
Report [CBWM, 1999]. 

Table 1-1 
Goals of the OBMP 

Goal Activities Necessary to Meet Goals 
 Enhance Recharge of Storm Water Runoff 
 Increase Recharge of Recycled Water 
 Develop New Sources of Supplemental Water 
 Promote Direct Use of Recycled Water 
 Promote Treatment and Use of Contaminated Groundwater 
 Reduce Groundwater Outflow 

Enhance Basin Water 
Supplies 

 Re-determine Safe Yield 
 Treat Contaminated Groundwater To Meet Beneficial Uses 
 Monitor and Manage the Basin To Reduce Contaminants 

and To Improve Water Quality 
 Manage Salt Accumulation Through Dilution or Blending 

and the Export of Salt 

Protect and Enhance 
Water Quality 

 Address Problems Posed by Specific Contaminants 
 Develop Policies and Procedures That Encourage Stable, 

Creative, and Fair Water Resources Management in the 
Basin 

 Optimize Use of Local Groundwater Storage 
 Develop and/or Encourage Production Patterns, Well 

Fields, Treatment and Water Transmission Facilities, and 
Alternative Water Supply Sources To Ensure Maximum and 
Equitable Availability of Groundwater and To Minimize Land 
Subsidence 

Enhance Management 
of the Basin 

 Develop Conjunctive-Use Programs with Others To 
Optimize Use of the Chino Basin for In-Basin Producers 
and the People of California 

 Identify an Equitable Approach To Spread the Cost of 
OBMP Implementation Equitably Finance the 

OBMP  Identify Ways To Recover Value from Utilizing Basin Assets 
 

The goals and activities shown above will be developed and implemented through nine OBMP 
Program Elements: 

(1) Comprehensive Monitoring Program 
(2) Comprehensive Recharge Program 
(3) Water Supply Plan for the Impaired Areas of the Basin 
(4) Comprehensive Groundwater Management Plan for Management Zone 1 
(5) Regional Supplemental Water Program 
(6) Cooperative Programs To Improve Basin Management 
(7) Salt Management Program 
(8) Groundwater Storage Management Program 
(9) Conjunctive-use Programs 
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The RMP update is a component of Program Element 2:  Develop and Implement a Comprehensive 
Recharge Program.   

1.4 Definition of Supplemental Water and Recharge 

Water used for groundwater recharge within the Basin comes from storm water, imported water, or 
recycled water.  Storm water is considered a primary source for recharge and opportunities to 
maximize the use of storm water are addressed in the RMP update.  Imported and recycled water 
together are considered supplemental water since they are used to supplement recharge operations 
when storm water availability is low or unavailable.  This TM summarizes existing and planned 
supplemental recharge facilities and presents a menu of alternatives to increase supplemental 
recharge in the Basin. 

1.5 Abbreviations And Acronyms 

The following abbreviations/acronyms are used in this report: 

acre-ft   acre-feet  
ADC   Azusa Devil Canyon 
AFY   acre-feet per year 
amsl   above mean sea level 
ASR   aquifer storage and recovery 

Bay Delta  Sacramento-San Joaquin Delta  
B&V   Black & Veatch 
Basin   Chino Basin 

ft/day   feet per day  
FY   fiscal year 
CBWCD  Chino Basin Water Conservation District 
CBWM  Chino Basin Watermaster 
CCWRF  Carbon Canyon Wastewater Reclamation Facility 
CDA   Chino Desalter Authority 
CDPH   California Department of Public Health 
CEQA   California Environmental Quality Act 
cfs   cubic feet per second 
Chino   City of Chino 
Chino Hills  City of Chino Hills 
CRA   Colorado River Aqueduct 
CVWD  Cucamonga Valley Water District 
CURO   Cumulative Unmet Replenishment Obligation 

DWR   California Department of Water Resources 

EIR   Environmental Impact Report 

FWC   Fontana Water Company 

gpm   gallons per minute 
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HP   horsepower 

I&C   instrumentation and controls 
IEUA   Inland Empire Utilities Agency 

JCSD   Jurupa Community Services District 
Judgment  Chino Basin Municipal Water District vs. the City of Chino et al. (1978) 

LACSD  Los Angeles County Sanitation District 
LMWTP  Lloyd Michael Water Treatment Plant 
LS   lump sum 

mgd   million gallons per day 
Metropolitan  Metropolitan Water District of Southern California 
MVWD  Monte Vista Water District 
MZ   Management Zone 

Ontario  City of Ontario 
O&M   operation and maintenance 
OBMP   Optimum Basin Management Program 

Pomona  City of Pomona 
psi   pounds per square inch 

RC   Riverside-Corona 
Riverside  City of Riverside 
RIX   rapid infiltration/exfiltration 
RMP   Recharge Master Plan 
RNWTP  Royer Nesbit Water Treatment Plant 
RPs   Recycled Water Plants 
RO   reverse osmosis 
ROW   right of way 
RWC   recycled water contribution 
RWQCB  Regional Water Quality Control Board 

SAWPA  Santa Ana Watershed Project Authority 
SBCFCD  San Bernardino County Flood Control District 
SCE   Southern California Edison 
SGVMWD  San Gabriel Valley Municipal Water District 
SWP   State Water Project 

TDH   total dynamic head 
TDS   total dissolved solids 

Upland   City of Upland 

Watermaster  Chino Basin Watermaster 
WEI   Wildermuth Environmental, Inc. 
WFA   Water Facilities Authority 
WRCRWA  Western Riverside County Regional Wastewater Authority 
WTP   water treatment plant 
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WMWD  Western Municipal Water District 
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2.0 SUPPLEMENTAL RECHARGE FACILITIES 

2.1 Overview 

This section provides an overview of the existing supplemental water recharge facilities in use today 
as a baseline to develop potential new supplemental water recharge concepts described in Section 
3.0.  Both existing and planned regional and local supplemental recharge facilities are also 
described.   

2.2 Regional Supplemental Recharge Facilities 

Existing regional supplemental recharge facilities include both imported and recycled water sources 
and consist of components such as pipelines, treatment plants, service connection turnouts, drainage 
channel systems, and recharge basins.  

This section describes a summary of imported water sources available to the Basin, including a brief 
discussion on imported water availability and key water quality concerns, as well as a description of 
imported water facilities that are related to supplemental water recharge.  This includes pipelines to 
convey imported water to the Basin, pertinent service connections, and drainage channels which 
allow delivery of supplemental recharge water to the existing basins.   

The Inland Empire Utility Agency’s (IEUA) regional recycled water system is also discussed 
including regional treatment plants, recycled water distribution system, and basins which currently 
receive recycled water for recharge.  

2.2.1 Imported Water Facilities (Sources) 
Imported water for direct recharge is currently coordinated with MWD’s Member Agency, IEUA.  
Metropolitan provides imported water to Southern California through the Department of Water 
Resources (DWR) State Water Project (SWP) and the Colorado River Aqueduct (CRA).   

State Water Project 
The 444-mile California Aqueduct conveys water from the Sacramento-San Joaquin Delta (Bay 
Delta) to Southern California.    The main stem of the Aqueduct flows through the Central Valley 
and then travels up and over the Tehachapi Mountains.  At the bottom of the mountains, the 
Aqueduct bifurcates into two branches:  West Branch (serving Los Angeles, Orange, and San Diego 
Counties) and East Branch (serving Riverside and San Bernardino Counties).  SWP water is 
delivered to the Basin through the Rialto Pipeline that flows east to west along the northern portion 
of the Basin.  Artificial recharge from the designated replenishment connections to the Rialto 
Pipeline for the Basin has occurred through the Watermaster since the Basin was adjudicated.   

Colorado River Aqueduct 
The CRA is a 242-mile aqueduct which diverts water from the Colorado River at Lake Havasu on 
the California-Arizona border west across the Mojave and Colorado Deserts to the east side of the 
Santa Ana Mountains.  The CRA terminates at Lake Mathews in western Riverside County, where 
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water is then distributed to MWD’s member agencies via the Upper Feeder. CRA water is essentially 
no longer used in the Basin due to high concentrations of TDS, which make it difficult for 
wastewater treatment plants to comply with discharge requirements in their National Pollutant 
Discharge Elimination System (NPDES) permits [CBWM, 2001]. 

Treated and untreated SWP water is used as both municipal supply and groundwater replenishment, 
respectively.  As described in paragraph 1.2, the current projected availability of surplus SWP water 
to the Watermaster is 30 percent (i.e., water is available three out of every ten years). The projected 
availability of CRA water is essentially the same as SWP water with unused capacity available only 
during winter months.  Table 2-1 summarizes the imported water sources currently available to the 
Chino Basin. 

Table 2-1 
Summary of Imported Water Sources 

Source Purveyor Key Water Quality 
Concerns Availability 

State Water Project (SWP) 
Water MWD Moderate to high 

TOC(1) Low Availability (30%)(2) 

Colorado River Aqueduct 
(CRA) Water 

MWD High TDS Low Availability (30%) 

Notes:  
(1) TOC = Total Organic Carbon 
(2) Per 2008 MWD replenishment service water forecast. 

 

Through conversations with MWD, WEI developed a set of graphs to generally illustrate the 
estimated unused capacity in both the Upper Feeder and Rialto pipelines on a monthly basis through 
2035.  As shown on Figures 2-1 and 2-2, both pipelines generally have some unused capacity in the 
winter months (Nov.-Feb.).  The Upper Feeder has virtually zero unused capacity during the months 
of May to October, while 95 percent of the time, capacity in the Rialto Pipeline is unavailable during 
the late summer (Jul.-Oct.).  The availability of unused capacity in the winter months was factored 
into the evaluation of supplemental recharge concepts described in this TM. 
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Figure 2-1 
Unused Capacity per Month by Percentile in the Upper Feeder (2009-2035) 

 
 

Figure 2-2 
Unused Capacity per Month by Percentile in the Rialto Pipeline (2009-2035) 
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2.2.1.1 Pipelines and Interconnections 
SWP water is primarily conveyed to the Chino Basin through the MWD Rialto Pipeline (also called 
the Foothill Feeder) that flows east to west along the northern portion of the Basin.  CRA water is 
conveyed via the MWD Upper Feeder from Lake Mathews in Riverside County entering the Chino 
Basin in the Jurupa area and flowing to the west across the middle of the Basin.  

In addition to the Rialto and Upper Feeder pipelines, a secondary source of SWP water may include 
use of the following pipelines: San Gabriel Valley Municipal Water District’s (SGVMWD) Azusa-
Devil Canyon (ADC) Pipeline, Western Municipal Water District’s (WMWD) Riverside-Corona 
Feeder (RC Feeder), and the Etiwanda Cross Feeder Connection. 

Azusa Devil Canyon Pipeline 
The ADC pipeline is a 38 mile pipeline ranging in diameter from 30 to 54 inches capable of 
delivering up to 55 cubic feet per second (cfs) of SWP water to the SGVMWD service area.  The 
pipeline runs west from the Devil Canyon Metering Facility in the San Bernardino Mountains to the 
San Gabriel Canyon Spreading Grounds in Azusa. Since the pipeline alignment crosses through the 
northern edge of the Chino Basin, several projects identified within this RMP update include 
utilization of the ADC pipeline as a potential imported water supply.  

Available capacity in the ADC pipeline is dependent upon SGVMWD’s SWP allocation and service 
obligations to its customers, which include the cities of Azusa, Sierra Madre, Alhambra, and 
Monterey Park.  SGVMWD prefers to take its annual allocation of SWP water (11,500 acre-feet in 
2009) during the summer/fall months, approximately May to October.  A banking agreement with a 
Central Valley SWP contractor aids in reliability of service.  SGVMWD has a short-term contract 
with the City of Azusa to generate power via the hydroelectric power plant at the San Dimas turnout, 
typically during summer months. This agreement requires SGVMWD to provide power only after all 
water service needs are met.  In winter months, when flow is typically zero, SGVMWD maintains 
the pipeline full and under hydrostatic pressure.  During these months, capacity may be obtained 
with proper coordination, negotiation with the parties, and a potential wheeling fee.  However, 
several projects are currently competing for this capacity: a Three Valleys Municipal Water District 
turnout, an MWD interconnection to the Rialto Pipeline, and an emergency connection to 
Cucamonga Valley Water District.  

Riverside-Corona Feeder 
WMWD’s RC Feeder project has been implemented to serve as a primary backbone of WMWD’s 
water distribution system.   The planned RC Feeder will convey water from the San Bernardino 
Valley Municipal Water District’s (SBVMWD) Baseline Feeder Extension to the WMWD service 
area.  The RC Feeder alignment has been divided into three reaches: North, Central and South 
(future expansion).  The North and Central reaches total approximately 108,000 feet, mainly routed 
along pubic streets in the cities of San Bernardino, Colton, and Riverside and unincorporated areas 
of Riverside County.  The proximity of the RC Feeder to the JCSD service area could serve as a 
potential link to provide additional imported water to the Basin. 
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Etiwanda Cross Feeder Connection 
The Etiwanda pipeline, owned by MWD, is a 6.6 mile long pipeline with diameters ranging from 
120 to 144 inches and a design capacity of 1,000 cubic cfs.  The Etiwanda pipeline branches from 
the Rialto Pipeline near the intersection of Citrus Avenue and Summit Avenue in Rancho 
Cucamonga and conveys water southwest from Silverwood Lake to the Upper Feeder.  The pipeline 
terminates near the intersection of Etiwanda Avenue and Napa Street in the City of Fontana. 

Table 2-2 summarizes the key regional pipelines used to deliver imported water to the Basin. 

Table 2-2 
Summary of Key Chino Basin Imported Water Pipelines 

Pipeline Purveyor Water 
Source

Diameter 
(inch) 

Design 
Capacity 

(cfs) 

Hydraulic 
Grade Line 

(feet amsl)(1) 
Issues 

Rialto 
Pipeline MWD SWP 96 614 Varies 

1,854 to 1,650 

Low 
availability 

(30%) 

Azusa Devil 
Canyon 
Pipeline 

SGVMWD SWP 54 55 1,686 

Competing 
interests for 

available 
capacity 

Riverside 
Corona 
Feeder 

WMWD SWP Varies      
78 to 54 90 Varies 

1,149 to 1,416 

Not 
constructed 

yet 
Etiwanda 
Cross 
Connection 

MWD SWP 144 1000 Varies 
1,698 to 1,657 

Low 
availability 

(30%) 

Upper Feeder 
Pipeline MWD CRA 152 750 1,150 

Low 
availability 
(30%); high 

TDS 
Notes: 
(1) Above mean sea level. 

 

Imported water pipeline alignments are shown on Figure 2-3. 
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Seven MWD connections along the Rialto Pipeline provide SWP replenishment water deliveries to 
the Basin.  Table 2-3 lists these connections and provides information about operational capacity and 
basin and drainage system information.  Figure 2-4 shows the service connections/turnouts and the 
drainage areas for the Basin.  Although shown on the figure, turnouts along the Upper Feeder are not 
used for Basin replenishment operations. 

Table 2-3 
Summary of SWP Service Connections for Replenishment Water Use 

Service 
Connection 

/ Turnout 
MWD 

Pipeline 
Delivery 
Capacity 

(cfs) 
Operational 
Limits (cfs) 

Intercepting 
Drainage 
System 

Basins Served 

OC59 Rialto 
Pipeline 300 60-80 San Antonio 

Creek 

Brooks; College 
Heights;  

Montclair 1-4;  
Upland 

CB20 Rialto 
Pipeline 30 not tested 

West 
Cucamonga 

Creek 

Seventh Street; 
Eighth Street,  

Ely 1-3 

CB14 Rialto 
Pipeline 30 not tested 

San Sevaine 
and Etiwanda 

Creeks 

Etiwanda;  
Victoria 

CB15 Rialto 
Pipeline 30 15-20 Day Creek Lower Day 

CB13 Rialto 
Pipeline 30 13-23 

San Sevaine 
and Etiwanda 

Creeks 
San Sevaine 1-5 

CB11 Rialto 
Pipeline 40 6-9 Cucamonga and 

Deer Creeks Turner 1-4 

CB18 Etiwanda 
Pipeline 30 30 

San Sevaine 
and Etiwanda 

Creeks 

Hickory;  
Declez;  
Banana;  

RP3 Ponds; 
Jurupa 
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2.3 Local Supplemental Recharge Facilities 

This section presents an overview of the existing and planned local supplemental water recharge 
facilities in the Basin.  These facilities include both injection and aquifer storage and recovery (ASR) 
wells used by Basin appropriators to replenish groundwater storage. The purpose of this section is to 
quantify both existing and planned local supplemental water recharge facilities that will be used in 
conjunction with regional facilities (spreading basins) to satisfy replenishment projections. 

2.3.1 ASR Wells for Aquifer Recharge 
In addition to the use of spreading basins, injection and ASR wells are an effective strategy for 
artificial groundwater recharge. The purpose of an injection well is to provide a conduit for treated 
water to be injected into a confined aquifer system. Treated water is required for injection to reduce 
the potential for clogging of the well packing and casing.  

An injection well does not require a pump and motor and other electrical components that would be 
standard for a traditional extraction well.  Injection is typically achieved through residual pipeline 
pressure without the need for additional pumping. 

ASR wells are intended to operate as injection wells until the required amount of water is stored in 
the aquifer.  When groundwater is required, ASR wells can reverse operations and extract 
groundwater as a typical production well.  Similar to injection wells, ASR also requires the use of 
treated water.  In general, the recovered water quality would not be the same as the quality of the 
injected water because of mixing within the aquifer between native groundwater and recharged 
water.  Typically, the recovered water quality improves over successive cycles; however, the 
complex geochemical reactions involved with mixing sources with different water quality 
characteristics can potentially lead to issues such as clogging or blocking of the aquifer, thereby 
impacting the long term production capacity of the well.  For these reasons, testing of the 
groundwater and recharge water blending is recommended.   

New injection or ASR wells would utilize surplus SWP water, when available, treated prior to 
injection using nearby existing surface water treatment plants:  CVWD’s Lloyd Michael WTP, 
Royer-Nesbit WTP and/or the WFA Agua de Lejos WTP.  The Fontana Water Company also 
operates its Sandhill WTP which now receives SWP supplies from a new turnout along the Rialto 
Pipeline (CB-19) and could provide opportunities for recharge on the east side of the Basin in MZ3.  
As mentioned previously, the current projected availability of surplus water from Metropolitan has 
been substantially reduced due to drought and the uncertainty of pumping operations from the SWP 
due to the protection of the Delta Smelt and other environmental issues.  It is assumed that surplus 
water would be available to Watermaster every three out of ten years. 

2.3.2 Existing Local Recharge Facilities 
Currently within the Basin, most artificial recharge is achieved through the use of large regional 
spreading basins.  However, with the cost of land increasing and availability decreasing, smaller 
footprint facilities, such as injection or ASR wells, are viable alternatives.  Currently, all existing 
ASR wells are owned and operated by the Monte Vista Water District (MVWD), which utilizes ASR 
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to help manage groundwater production and storage in MZ1.  Table 2-8 summarizes the existing 
local recharge facilities owned by MVWD. 

Table 2-8 
Summary of Existing Local Recharge Facilities 

Owner Well 
No. 

Facility 
Type 

Mgmt. 
Zone 

Treated 
Water 

Source 
(SWP) 

Production 
Capacity 

(gpm) 

Assumed 
Injection 

Rate (low) 
(gpm)(1) 

Assumed 
Injection 

Rate (high) 
(gpm)(2) 

Assumed 
Injection 
Capacity 

(high) 
(AFY)(3) 

MVWD 4 ASR MZ1 WFA 830 415 830 669 
MVWD 30 ASR MZ1 WFA 2,000 1,000 2,000 1,613 
MVWD 32 ASR MZ1 WFA 2,000 1,000 2,000 1,613 
MVWD 33 ASR MZ1 WFA 2,000 1,000 2,000 1,613 

TOTAL 6,830 3,415 6,830 5,508 
    Notes: 

(1) Injection rate is assumed to be 50 percent of production rate.  WEI, 2010. 
(2) Injection specific capacity assumed to be 50 percent of pumping specific capacity; injection rate capped at production rate. WEI, 

2010. 
(3) Assumes injection occurs only six months per year (Nov.-Apr.). 

 

2.3.3 Planned Local Recharge Facilities 
A list of ASR wells currently under consideration within the next several years is provided in Table 
2-9, which includes 17 existing and planned wells from three Basin appropriators.  This latest list of 
ASR wells is based on communications with the appropriators in late 2009 and early 2010.  The 
wells listed in Table 2-8 are located generally within historical groundwater recharge areas in the 
Chino Basin, where unconfined groundwater conditions exist.  These ASR wells located strategically 
throughout the Basin would help to address overproduction in MZ2 and MZ3.  Fontana Water 
Company has also expressed an interest in developing future injection or ASR wells for local and 
regional benefit.  Specific details on well location and capacity were not available at the time this 
TM was prepared. 
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Table 2-9 
Summary of Planned Local Recharge Facilities 

Owner Well 
No. 

Facility 
Type 

Mgmt. 
Zone 

Treated 
Water 

Source 

Production 
Capacity 

(gpm) 

Assumed 
Injection 

Rate (low) 
(gpm)(1) 

Assumed 
Injection Rate 

(high) 
(gpm)(2) 

Assumed 
Injection 
Capacity 

(high) 
(AFY)(3) 

ONT 27 
Convert 

Existing to 
ASR 

MZ2 WFA/ 
LMWTP(4) 1,100 550 1,100 887 

ONT 51 New ASR MZ2 WFA/ 
LMWTP(4) 1,600 800 1,600 1,290 

ONT 106 New ASR MZ2 WFA/ 
LMWTP(4) 2,500 1,250 2,500 2,016 

ONT 109 New ASR MZ2 WFA/ 
LMWTP(4) 2,500 1,250 2,500 2,016 

ONT 119 New ASR MZ2 WFA/ 
LMWTP(4) 2,500 1,250 2,500 2,016 

ONT 138 New ASR MZ2 WFA/ 
LMWTP(4) 2,250 1,125 2,250 1,815 

CVWD ASR- 
4 New ASR MZ2 LMWTP 1,500 750 1,500 1,210 

CVWD CB-
38 

Convert 
Existing to 

ASR 
MZ2 LMWTP 2,550 1,275 2,550 2,057 

CVWD CB-
39 

Convert 
Existing to 

ASR 
MZ2 LMWTP 3,400 1,700 3,400 2,742 

CVWD CB-
46 

Convert 
Existing to 

ASR 
MZ2 LMWTP 2,500 1,250 2,500 2,016 

CVWD ASR- 
1 New ASR MZ2 LMWTP 2,000 1,000 2,000 1,613 

CVWD ASR-
2 New ASR MZ2 LMWTP 2,000 1,000 2,000 1,613 

CVWD ASR-
3 New ASR MZ2 LMWTP 2,000 1,000 2,000 1,613 

JCSD Oda 
Convert 

Existing to 
ASR 

MZ3 RC Feeder 2,000 1,000 2,000 1,613 

JCSD Galle-
ano 

Convert 
Existing to 

ASR 
MZ3 RC Feeder 2,000 1,000 2,000 1,613 

JCSD IDI-
3A 

Convert 
Existing to 

ASR 
MZ3 RC Feeder 2,000 1,000 2,000 1,613 

JCSD IDI-
5A 

Convert 
Existing to 

ASR 
MZ3 RC Feeder 2,000 1,000 2,000 1,613 

TOTAL 36,400 18,200 36,400 29,356 
    Notes: 

(1) Injection rate is assumed to be 50 percent of production rate.  WEI, 2010. 
(2) Injection specific capacity assumed to be 50 percent of pumping specific capacity; injection rate capped at production rate. WEI, 

2010. 
(3) Assumes injection occurs only six months per year (Nov.-Apr.). 
(4) In addition to existing WFA supplies, assumes potential future connection to CVWD to receive SWP water from LMWTP. 
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Assuming a combined low injection rate of 18,200 gpm from these planned wells (conservative 
approach), the total additional annual recharge would be approximately 14,700 AFY.  This is a 
significant amount of new potential recharge that would help mitigate future replenishment 
obligations.  The wells listed in Table 2-9 are shown on Figure 2-5. 

2.3.4 Methodology for ASR Injection Rates 
Injection rates for ASR wells are typically developed using some fraction of production rates for the 
well.  For example, planned injection rates for proposed ASR wells in the Chino Basin previously 
were assumed to be about 30 to 66 percent of production rates or 50 percent of production rates 
[WEI, 2009].  These types of guidelines (i.e., a fixed percentage) are appropriate and provide a 
factor of safety for the injection rate during initial testing of an ASR well.  However, they can be 
relaxed as subsequent injection rates are increased to a desired, long-term injection rate, which could 
be close to the production rate of a well.  While some appropriators may choose to restrict long-term 
injection rates to no more than 50 percent of production rates, this guideline may significantly 
underestimate the injection rate that can actually be achieved in an aquifer.  This is particularly the 
case where the allowable amount of water level rise in an unconfined aquifer is large, which is the 
case in much of the Chino Basin where groundwater depths routinely exceed 100 feet or more below 
ground surface.  Therefore, in an effort to reasonably maximize the recharge capacity of potential 
ASR facilities in the Chino Basin, this report presents a range of injection rates for each ASR well, 
ranging from 50 percent to 100 percent of the production rate shown in Table 2-9 [WEI, 2010]. 

The higher injection rates listed in Table 2-9, which are equal to production rates, account for a 
water level rise in each ASR well, assumed to reach no more than 100 feet below ground surface.  
Water levels for the ASR wells during injection have been estimated using injection rate, specific 
capacity, and static groundwater level data.  For initial planning purposes, specific capacity of an 
ASR well during injection into aquifers of the Basin is conservatively assumed to be equal to 50 
percent of the specific capacity of the same well (i.e., for existing wells), or similar, nearby wells 
under pumping conditions.  This is a rule-of-thumb, which reflects a larger difference between non-
operating and operating groundwater levels in a well during injection than during production, as a 
result of clogging of well screens and gravel pack and the potential for air entrainment during 
injection [Pyne, 2005].  In particular, the specific capacity of the ASR wells listed in Table 2-8 is 
assumed to be either the specific capacity of the well itself (i.e. for existing wells), or is assumed to 
be similar to one or more existing, nearby wells with similar construction to the planned well(s).   
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imported supplies is likely to help meet the replenishment obligation of the Basin, adding advanced 
treatment as a near-term concept would not be needed. However, should additional recycled water 
supplies become available in the long-term or a higher quality source is needed to meet Basin water 
quality objectives, the advanced treatment of recycled water should again be considered. For 
instance, should recharge of CRW from the Upper Feeder be conducted in the future, advanced 
treatment of recycled water could be considered to offset the salt loading in the Basin resulting from 
recharge of the higher-TDS CRW.  

3.5.2 Concept No. 10: Opportunistic Increased Recycled Water Recharge 
As discussed in Section 2, IEUA has received approval to increase its RWC averaging period from 
60 to 120 months. This increase provides flexibility for IEUA staff to recharge additional recycled 
water when supplies are plentiful or continue to recharge recycled water during periods when 
blending sources are not available, or in reduced supply. Depending on weather conditions and 
timing of direct use recycled water sales, additional recycled water supplies may be available for 
recharge.  

This concept is introduced as an alternative supply for the purposes of this RMP; however, it is 
likely that IEUA has already modified its operations plan to reflect the new averaging period. The 
facilities and mechanisms needed to enhance recycled water recharge are already in place.  

3.6 New Sources for Existing Surface Spreading Facilities (Regional 
Projects) 

3.6.1 Concept No. 11: Upper Feeder to Day Creek Channel 
This concept would be implemented through construction of a new turnout along the Upper Feeder 
pipeline to the Day Creek Channel.  The Upper Feeder is a major water conveyance artery owned 
and operated by MWD.  The Upper Feeder conveys water from Lake Mathews in Riverside County 
and enters the Chino Basin in the Jurupa area flowing west across the Basin. Water from the Upper 
Feeder would be diverted to the Day Creek Channel through a new turnout and flow by gravity south 
to Wineville and Riverside Basins north of Jurupa. 

3.6.2 Concept No. 12: Upper Feeder to San Antonio Channel 
Similar to the previous concept, this concept would be implemented through construction of a new 
turnout along the Upper Feeder pipeline to the San Antonio Channel.  Water from the Upper Feeder 
would be diverted to the San Antonio Channel through either an existing turnout (CB-9) or new 
turnout and metering structure and flow by gravity south to Montclair Basin No. 4 and Brooks Basin 
located in MZ1.   

3.6.3 Concept No. 13: ADC Pipeline to San Antonio Channel 
This concept would be implemented through construction of a new turnout along the Azusa-Devil 
Canyon (ADC) pipeline.  The San Gabriel Valley Municipal Water District (SGVMWD) owns and 
operates the ADC pipeline that conveys SWP water from Silverwood Lake to its retail agencies.  
Water from the ADC pipeline would be diverted to the San Antonio Channel through a turnout and 
metering structure and flow south to several Chino Basin recharge facilities.   
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A new pipeline would be constructed connecting the ADC pipeline on West 16th Street to the San 
Antonio Channel.  The pipeline would be approximately 800 feet long and 36 inches in diameter and 
would also include a metering, flow control and air gap facility at the connection to the San Antonio 
Channel.  The turnout vault would contain a flowmeter (to get an accurate measure of flow to the 
channel), a fixed orifice sleeve to reduce pressure head, and a check valve to prevent backflow.  The 
water would then enter an air gap structure to ensure stormwater from the channel would not enter 
into the turnout vault during high flow events and to maintain a constant discharge head from the 
turnout.  From this structure, a connection to the San Antonio Channel would be made and a flap 
gate would be installed to further prevent backflow and to protect the conveyance facility from 
debris.   

3.6.4 Concept No. 14: ADC Pipeline to San Sevaine Basin No. 1 
Similar to the concept involving the San Antonio Channel, this concept would be implemented 
through construction of a new turnout along the ADC pipeline or from MWD’s Etiwanda pipeline.  
Water from either source would be diverted to the San Sevaine Basin No. 1 through a turnout and 
metering structure. Should recycled water recharge of San Sevaine Basin No. 1 be conducted in the 
future, the concept provides an additional blending option. 

San Sevaine Basin No. 1 is located along the north side of Interstate-15 high up in MZ2.  The basin 
is part of the San Sevaine Channel System owned by the San Bernardino County Flood Control 
District (SBCFCD).  A new pipeline would be constructed connecting the selected supply pipeline 
near the intersection of Cherry Avenue and South Highland Avenue to the San Sevaine Recharge 
Basin No.1.  (At this location, the ADC and Etiwanda pipelines run parallel in close proximity to 
each other; therefore, connection to either pipeline would require approximately the same length of 
pipe.)  The pipeline would be approximately 6,000 feet long and 36 inches in diameter and would 
also include a metering, flow control, and air gap facility at the connection to the San Sevaine Basin.  
The turnout vault would contain a flowmeter (to get an accurate measure of flow to the channel), a 
fixed orifice sleeve to reduce pressure head, and a check valve to prevent backflow.  Energy 
dissipation head walls near the pipe discharge may be constructed instead of the fixed sleeve as a 
barrier from high velocity streams exiting the structure.   

3.7 New Surface Spreading Facilities (Regional Projects) 

3.7.1 Concept No. 15: VMC Pits at Foothills Via Upper Feeder 
Vulcan Materials Company (Vulcan) is a major producer of aggregates, primarily crushed stone, 
sand and gravel, used for construction and currently owns and operates quarries within the Inland 
Empire.  An opportunity exists to coordinate with Vulcan to convert one or more of the quarries to 
recharge basins.  Following development of an agreement with San Bernardino County, Vulcan 
would pay to mine the aggregates in exchange for developing the quarry into an engineered basin 
upon completion of their excavation activities. 

The concept would involve a new pipeline and potential booster station (if required) to convey water 
from the Upper Feeder pipeline to a selected quarry in the San Gabriel Mountains for recharge.  
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Depending on the location of the turnout and the quarry, the pipeline may be required to cross the 10 
Freeway and/or the 210 Freeway. 

3.7.2 Concept No. 16: VMC Pits at Foothills Via ADC Pipeline 
Similar to Concept No. 15, this project would also involve constructed a new pipeline and potential 
booster station to convey water from the ADC pipeline to a selected quarry in the San Gabriel 
Mountains for recharge.  Depending on the location of the turnout and the quarry, the pipeline may 
be required to cross the 210 Freeway. 

3.8 Concept No. 17: Ad-Hoc Appropriator In-Lieu Exchange (Local 
Projects) 

This concept builds from a water supply strategy currently employed within the Basin for 
management of replenishment obligations, contributions to local storage accounts and meeting DYY 
shift commitments. As replenishment supplies become available, mechanisms should be in place to 
promote use of imported water in-lieu of groundwater production. This concept assumes that any 
appropriator within the Basin that has access to imported water has the ability to use additional 
imported water, in-lieu of pumping groundwater, during periods of surplus supply and at a cost-
effective rate. 

3.9 Preliminary Screening 

The concepts were presented at an RMP workshop on August 27, 2009, following the monthly 
Board Meeting at the Watermaster offices.  The purpose of the presentation was to introduce the 
seventeen conceptual alternatives to the stakeholders and review the results of the preliminary 
screening evaluation to obtain consensus of the methodology and results.   

3.9.1 Methodology 
The purpose of the screening and evaluation process is to comparatively evaluate how each concept 
may contribute to increased recharge in the Basin.   The procedure helps to qualitatively examine the 
concepts to determine early on whether a specific concept would be both beneficial and cost-
effective to implement as part of the overall RMP process. The goal of the screening process was to 
reduce the list of potential recharge projects in order to focus on the few concepts that are most 
viable to move forward. 

3.9.2 Criteria and Weighting Factors 
For this preliminary screening exercise, the concepts were compared against a series of five criteria, 
each having an assigned weighting factor to illustrate relative importance.  The criteria and 
weighting factors were reviewed during the workshop and are summarized in Table 3-1. 
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Table 3-1 
Preliminary Screening Criteria and Weighting Factors 

Criteria Weighting Factor 

Cost (relative to other options and overproduction) 20% 

Cost (O&M) 20% 

Location (balance recharge and discharge) 25% 

Reliability (delivery) 25% 

DYY Integration (stacked “put”) 10% 

Total 100% 

 

The criteria were selected based upon an understanding of critical components of a feasible recharge 
alternative.  Weighting factors were assigned to each criterion to illustrate relative importance.  
During the screening evaluation, an alternative was assigned a rating of -1, 0, or 1 based upon how it 
is perceived to meet the goals of the RMP, as described below: 

 Alternatives receiving a rating of -1 have a disadvantage compared to others 

 Alternatives receiving a rating of 0 are neutral compared to others 

 Alternatives receiving a rating of 1 have an advantage compared to others 

The criteria are defined as follows: 

 Cost – an order of magnitude cost relative to other alternatives and overproduction in the 
Basin.  No actual cost estimates were prepared for this stage of screening.  Alternatives with 
lower estimated costs were given a higher rating. 

 Cost (O&M) – an order of magnitude cost for estimated O&M cost relative to other 
alternatives.  Alternatives with lower estimated O&M costs were given a higher rating. 

 Location – the location of the recharge relative to the MZs in the Basin.  Alternatives that 
recharge MZ1 or MZ3 to balance recharge and discharge were given a higher rating.  

 Reliability – the ability for delivery infrastructure (new or existing) to provide water for 
recharge.  Alternatives utilizing more reliable facilities were given a higher rating. 

 DYY Integration – some projects may also be utilized as “put” facilities for the DYY 
Program.  Facilities that would not require coordination with DYY were given a higher 
rating. 

3.9.3 Results and Analysis 
The results of the preliminary screening using the assigned waiting factors and ratings provided an 
indication as to which alternatives were the most viable for moving forward for the RMP.  The data 
was input into a spreadsheet model to calculate a raw score and assign a rank to each concept.   
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Table 3-2 shows the ratings and the associated ranking of each of the projects.  It should be noted 
that the numbering and order of projects in the table have been modified from the version used in the 
August 27, 2009, presentation to better reflect the organization of this TM.  In addition, the concept 
to construct satellite plants at specific recharge basins to increase recycled water recharge was 
eliminated from concepts included in the RMP.  It is, however, described in this TM as an option of 
concept No. 9. A new concept to construct a turnout from the Upper Feeder to the San Antonio 
Channel was added. 

Based on the preliminary screening, alternatives that involve a turnout from the ADC Pipeline, 
purchase of additional imported water “in-lieu” of pumping, and those involving ASR generally 
received the highest ranking due to their ability to best satisfy the criteria.   

Since projects involving the use of additional imported water “in-lieu” of groundwater pumping do 
not generally require construction of new facilities (the WTPs have surplus capacity to treat more 
SWP), those “in-lieu” concepts are not further developed in Section 4.0 of this TM.  They are, 
however, still valid options to include in the RMP “toolbox” to help reduce the overall replenishment 
obligation of the Basin. 
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Existing and Potential Recharge Capacity: 

 Existing, AFY(1) Master Plan 
Improvements, AFY New Total Yield, AFY

Stormwater 2,100(2) N/A N/A 
Imported Water 11,283(2) 10,000(3) 21,283 
Recycled Water N/A N/A N/A 
Notes: 
(1) AFY = Acre-feet per year 
(2) Per WEI Table 3.  Capacity shown for San Sevaine Basins 1-5. 
(3) Annual yield assumes three months of operation per year. 
 

Institutional Challenges: 
 Operation will be dependent on available capacity in the ADC or Etiwanda pipeline, 

which is typically during winter months.  

Capital Cost Estimate: 
Component Cost 

Construction Cost  
Pipeline installed $3,240,000 
Transmission pipeline turnout $750,000 
Flow Control and Airgap Structure $250,000 
Misc. Valves & metering $25,000 
General mechanical (1) $128,000 
General electrical (2) $427,000 
General site work (3) $213,000 
General requirements (4) $85,000 

Total Construction Cost $5,118,000 
Contingency (5) $1,280,000 
Engineering/Administration (6) $768,000 
Total Capital Cost $7,166,000 
Notes: 
(1) Based on 3% of total construction cost for all facilities. 
(2) Based on 10% of total construction cost for all facilities. 
(3) Based on 5% of total construction cost for all facilities. 
(4) Based on 2% of total construction cost for all components except land. 
(5) 25% added for contingency at this preliminary phase of project design. 
(6) Based on 15% of total project cost. 
*All other costs were developed based on assumptions as defined in the Task 3 Planning Criteria 
Memo dated March 19, 2009. 
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Annual Cost Estimate: 
Component Cost 

Annual O&M Cost  
Pipelines $5,000 

Total Annual O&M $5,000 
Annualized Capital Cost (1) $561,000 
Total Annual Cost $566,000 
Total Increased Recharge, AFY 10,000 
Total Unit Water Cost, ($/AFY) (2) (3) $57 
Notes: 
(1) Amortized cost assumes a 25 year project life and 6% interest, as defined in the Task 3 
Planning Criteria Memo dated March 19, 2009. 
(2) This unit cost includes facilities only and does not include the cost of the water supply. 
(3) This unit cost does not include improvements to the basin. 
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4.4.2 Concept No. 2 - Cucamonga Valley Water District (CVWD) Aquifer Storage and 
Recovery (ASR) Wells 

Overview: This concept would be implemented through construction of several ASR wells located 
within the CVWD service area. To accomplish basin recharge, imported SWP water deliveries via 
MWD’s Rialto Pipeline to CVWD’s Lloyd Michael Water Treatment Plant (LMWTP) would be 
increased when additional surface supplies are available or purchased. The additional treated water 
from the LMWTP would be wheeled through the CVWD service area, using existing infrastructure 
where available, to provide an injection supply to the ASR wells.  

This concept would require conversion of up to three existing extraction wells to ASR and 
construction of up to four new ASR wells.  The following table provides the proposed ASR well 
locations and assumed injection rates. The well locations are also shown in Figure 4-2.  

Well (1) Location Project Type 
Assumed 
Injection 

Rate, gpm(2) 

Assumed 
Injection 

Capacity, AFY(3) 

CB-38 Southeast corner of Acacia 
Street and Archibald Avenue 

ASR 
Conversion 750 605 

CB-39 
North of Woochase Court, west 

of East Avenue, east of 15 
freeway 

ASR 
Conversion 1,275 1,028 

CB-46 Utica Avenue, south of 7th Street ASR 
Conversion 1,700 1,371 

ASR 1 
West of Day Creek, south of 
Foothill Boulevard, east of 

Rochester Avenue 
New ASR Well 1,250 1,008 

ASR 2 
West of Day Creek, south of 
Foothill Boulevard, east of 

Rochester Avenue 
New ASR Well 1,000 807 

ASR 3 
(48) 

West Liberty Parkway and Miller 
Avenue New ASR Well 1,000 807 

ASR 4 
(47) 

East of Etiwanda between 
Highland Avenue and Carnesi 

Drive 
New ASR Well 1,000 807 

Notes: 
(1) Well locations determined via conversations between WEI and CVWD staff. 
(2) Assumed injection rate and capacity determined by WEI staff. 
(3) Assumes injection over a six month period. 

 

Owner: CVWD 

Management Zone: 2 
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Major Physical and Operational Features of the Project: 
Imported Water:  

 Construction of four new ASR wells and 200 feet of 16-inch pipe per well 

 Conversion of three extraction wells to ASR wells 

 Use of existing surplus capacity at the LMWTP 

Use of surplus capacity in the Rialto Pipeline 

Existing and Potential Recharge Capacity: 

 Existing, 
AFY(1) 

Master Plan 
Improvements, AFY 

Total New 
Yield, AFY(2) 

Stormwater N/A N/A N/A 
Imported Water 0 6,433 6,433 
Recycled Water N/A N/A N/A 
Notes: 
(1) AFY = Acre-feet per year 
(2) Annual yield assumes six months of operation per year. 

 

Institutional Challenges: 
 Operation is contingent on available capacity within the Rialto Pipeline. 

 Some of the ASR wells described in this concept were also included in the DYY 
Expansion Program and would require coordination when the facilities are in use for 
“put” cycles. 

 Assumes that the CVWD distribution system infrastructure is available with capacity to 
serve the surplus treated water to the ASR locations.    
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4.4.4 Concept No. 4 - Turnout to San Antonio Channel via Azusa Devil Canyon 
(ADC) Pipeline 

Overview: This concept would be implemented through construction of a new turnout along the 
ADC pipeline.  The San Gabriel Valley Municipal Water District (SGVMWD) owns and operates 
the ADC pipeline which conveys SWP water from Silverwood Lake to its retail agencies.  Water 
from the ADC pipeline would be diverted to the San Antonio Channel through a turnout and 
metering structure and flow south to several Chino Basin recharge facilities including College 
Heights, Upland, Montclair, and Brooks basins. The proposed facilities are shown on Figure 4-4. 

A new pipeline would be constructed connecting the ADC pipeline on West 16th Street to the San 
Antonio Channel.  The pipeline would be approximately 800 feet long and 36 inches in diameter and 
would also include a flow control and air gap structure at the connection to the channel.  The turnout 
vault would contain a flowmeter, a fixed orifice sleeve to reduce pressure head, and a check valve to 
prevent backflow.  The water would then enter an air gap structure to ensure stormwater from the 
channel would not enter into the turnout vault during high flow events and to maintain a constant 
discharge head from the turnout.  From this structure, a connection to the San Antonio Channel 
would be made and a flap gate would be installed to further prevent backflow and to protect the 
conveyance facility from debris.  Within the channel, energy dissipation head walls may be 
constructed instead of the fixed sleeve as a barrier from high velocity streams exiting the structure.  
Coordination with the Army Corps of Engineers would be necessary to ensure compliance with all 
codes and standards. 

The ADC pipeline has a capacity of 55 cfs (39,000 AFY) which would only be available during the 
winter months when SGVMWD has met the delivery requirements of their service area. Therefore, 
the assumed capacity of this concept for the purposes of the RMP would be approximately 10,000 
AFY. 

Owner: San Bernardino Flood Control District (San Antonio Channel)  
  SGVMWD (ADC) 

Management Zone: 1 

Major Physical and Operational Features of the Project: 
Imported Water: 

 Approximately 800 feet of 36 inch diameter pipe 

 Turnout facility from ADC pipeline 

 Flow control and air gap structure 
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Existing and Potential Recharge Capacity: 

 Existing, AFY(1) Master Plan 
Improvements, AFY New Total Yield, AFY

Stormwater 6,934(2) N/A N/A 
Imported Water N/A 10,000(3) 10,000 
Recycled Water N/A N/A N/A 
Notes: 
(1) AFY = Acre-feet per year 
(2) Includes maximum stormwater recharge FY 2004/2005 to FY 2007/2008 from WEI Table 3 for Brooks, Upland, 
College Heights, and Montclair basins that receive flow from the channel. 
(3) Annual yield assumes three months of operation per year.  

 

Institutional Challenges: 
 Operation will be dependent upon available capacity in the ADC pipeline, which is 
typically during winter months. 

 Concept was also included in the DYY Expansion Program and would require 
coordination with Three Valleys Municipal Water District for when the facility is in use 
for “put” cycles. 

Capital Cost Estimate: 
Component Cost 

Construction Cost  
Pipeline installed $432,000 
Transmission pipeline turnout $750,000 
Flow Control and Air Gap Structure $250,000 
Valves & metering $25,000 
General mechanical (1) $44,000 
General electrical (2) $146,000 
General site work (3) $73,000 
General requirements (4) $29,000 

Total Construction Cost $1,749,000 
Contingency (5) $437,000 
Engineering/Administration (6) $262,000 
Total Capital Cost $2,448,000 
Notes: 
(1) Based on 3% of total construction cost for all facilities. 
(2) Based on 10% of total construction cost for all facilities. 
(3) Based on 5% of total construction cost for all facilities. 
(4) Based on 2% of total construction cost for all components except land. 
(5) 25% added for contingency at this preliminary phase of project design. 
(6) Based on 15% of total project cost. 
*All other costs were developed based on assumptions as defined in the Task 3 Planning Criteria 
Memo dated March 19, 2009. 
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Annual Cost Estimate: 
Component Cost 

Annual O&M Cost  
Pipelines $1,000 
Miscellaneous basin maintenance $50,000 

Total Annual O&M $51,000 
Annualized Capital Cost (1) $191,000 
Total Annual Cost $192,000 
Total Increased Recharge, AFY 10,000 
Total Unit Water Cost, ($/AF-yr) (2)(3) $19 
Notes: 
(1) Amortized cost assumes a 25 year project life and 6% interest, as defined in the Task 3 
Planning Criteria Memo dated March 19, 2009. 
(2) This unit cost includes facilities only and does not include the cost of the water supply. 
(3) This unit cost does not include improvements to the channel. 
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4.4.5 Concept No. 5 - City of Ontario Aquifer Storage and Recovery (ASR) Wells 
Overview: This concept would be implemented through construction of new ASR wells, which 
would be owned and operated by the City of Ontario. Imported water is currently conveyed to the 
Ontario distribution system via the Water Facilities Authority (WFA) Agua de Lejos water treatment 
plant (WTP) that currently serves the cities of Ontario, Upland, Chino, Chino Hills, and the Monte 
Vista Water District.  The plant, located on Benson Avenue in the City of Upland, has surplus 
existing unused capacity that could be used to treat surplus imported water for distribution 
throughout the Ontario service area, thereby allowing injection at ASR well locations.  For this 
option to be feasible, the infrastructure to convey the WFA water to the city’s western distribution 
area is required. An analysis of the system hydraulics is recommended to confirm the system’s 
ability to wheel water.   

Another source for treated imported water would be Cucamonga Valley Water District’s (CVWD) 
Lloyd Michael WTP, located on Etiwanda Avenue in Rancho Cucamonga.  This scenario would be 
dependent on construction of a connection between the Ontario distribution system and CVWD’s 
existing 30 inch transmission main running along Rochester Avenue, which was included in the Dry 
Year Yield (DYY) Expansion Program.  This RMP assumes that one of the above options would be 
feasible and that this concept would require only the construction of the ASR wells.    

This concept would include construction of up to five new ASR wells and conversion of one existing 
extraction well to an ASR well.  The following table provides the ASR well locations and assumed 
injection rates. The well locations are also shown on Figure 4-5.  

Well (1) Location Project Type 
Assumed 

Injection Rate, 
gpm(2) 

Assumed 
Injection 

Capacity, AFY(3) 

No. 27 South of Jurupa Street, east of 
Milliken Avenue 

ASR 
Conversion 550 444 

No. 51 West of Carnegie Avenue and 
Santa Ana Street 

New ASR 
Well 800 645 

No. 106 Southwest corner of Milliken 
Avenue and Chino Avenue 

New ASR 
Well 1,250 1,008 

No. 109 South of East G Street, west of 
Corona Avenue 

New ASR 
Well 1,250 1,008 

No. 119 South of East State Street, west of 
South Grove Avenue 

New ASR 
Well 1,250 1,008 

No. 138 North of 8th Street, east of Campus 
Avenue 

New ASR 
Well 1,125 907 

Notes: 
(1) Well locations determined via conversation between WEI and City of Ontario staff. 
(2) Assumed injection rate determined by WEI staff. 
(3) Assumes injection over a six-month period. 
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Major Physical and Operational Features of the Project: 
Recycled Water: 

 Approximately 48,800 feet of 24-inch diameter pipe 

 1,500 HP booster pump station 

 Metering Structure 

Existing and Potential Recharge Capacity: 

 Existing, 
AFY(1) 

Master Plan 
Improvements, 

AFY 
New Total Yield, 

AFY(2) 

Stormwater N/A N/A N/A 
Imported Water N/A N/A N/A 
Recycled Water N/A 10,000 10,000 
Notes: 
(1) AFY = Acre-feet per year 
(2) Annual yield assumes nine months of operation per year. 

 

Institutional Challenges: 
 Concept will require extensive coordination with IEUA in order to utilize their 

distribution system. A wheeling fee may be required by IEUA to make use of their 
invested infrastructure.  

 Variations in water quality between the two systems may result in incompatibility issues 
for specific direct uses. 
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Capital Cost Estimate: 

Component Cost 
Construction Cost  

Pipeline installed $17,568,000 
Booster pump station $7,500,000 
Valves & metering $25,000 
Undeveloped land $250,000 
General mechanical (1) $233,000 
General electrical (2) $778,000 
General site work (3) $389,000 
General requirements (4) $151,000 

Total Construction Cost $26,894,000 
Contingency (5) $6,724,000 
Engineering/Administration (6) $4,034,000 
Total Capital Cost $37,652,000 
Notes: 
(1) Based on 3% of total construction cost for all facilities, except pipeline costs. 
(2) Based on 10% of total construction cost for all facilities, except pipeline costs. 
(3) Based on 5% of total construction cost for all facilities, except pipeline costs. 
(4) Based on 2% of total construction cost for all components except land and pipeline costs. 
(5) 25% added for contingency at this preliminary phase of project design. 
(6) Based on 15% of total project cost. 
*All other costs were developed based on assumptions as defined in the Task 3 Planning Criteria 
Memo dated March 19, 2009. 

 

Annual Cost Estimate: 
Component Cost 

Annual O&M Cost  
Pipelines $37,000 
Pump station general $150,000 
Pump station power $914,000 

Total Annual O&M $1,101,000 
Annualized Capital Cost (1) $2,945,000 
Total Annual Cost $4,046,000 
Total Increased Recharge, AFY 10,000 
Total Unit Water Cost, ($/AFY) (2) (3) $405 
Notes: 
(1) Amortized cost assumes a 25 year project life and 6% interest, as defined in the Task 3 
Planning Criteria Memo dated March 19, 2009. 
(2) This unit cost includes facilities to connect the RIX plant to IEUA’s system only and does not 
include the cost of the water supply or an evaluation of system compatibility. 
(3) Costs to modify the RIX plant has not been included. A more detailed analysis of the plant’s 
treatment process is recommended.  
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4.4.7 Concept No. 7 - Western Riverside County Regional Wastewater Authority 
Plant (WRCRWAP) Connection to Inland Empire Utilities Agency’s (IEUA) 
Recycled Water Distribution System 

Overview: This concept would be implemented through construction of a new connection from the 
WRCRWAP to IEUA’s recycled water distribution system.  Western Municipal Water District 
(WMWD) owns and operates the 32 million gallon per day (mgd) WRCRWAP located on River 
Road within the City of Corona.  The WRCRWAP treats secondary effluent from the City of Norco, 
Jurupa Community Services District and Home Gardens Sanitary District to tertiary standards, 
ultimately discharging the treated effluent to the Santa Ana River.    This concept would provide up 
to 4,500 acre-feet per year (AFY) of recycled water to supplement IEUA’s supply for recharge into 
the Basin. 

A new pipeline and booster pump station would be constructed to connect the WRCRWAP to 
IEUA’s recycled water distribution system.  The pipeline would be approximately 16 inches in 
diameter and three miles long.  The facilities would include metering and flow control, a check valve 
to prevent backflow, and isolation valves.  Based on preliminary calculations, a 500 horsepower 
(HP) booster pump station would be required to overcome elevation changes, pipeline losses, and to 
meet the hydraulics within the IEUA distribution system. In order to size the booster pump station, 
connection to the IEUA 930 pressure zone at Pine Avenue was assumed.  Prior to implementation, a 
hydraulic evaluation of the two systems would need to be performed as well as tests to confirm 
whether the water chemistry in both systems is compatible.  The facilities are shown on Figure 4-7. 

Coordination with IEUA would be necessary to ensure compliance with their recycled water quality 
standards.  Treatment plant improvements to the WRCRWAP facility are anticipated in order to 
achieve the water quality standards required by IEUA; however, a treatment process evaluation is 
outside the scope of the RMP. Extensive analysis and inter-agency discussions will be required prior 
to determining facility improvements and resultant costs.  

Current Owner: Western Municipal Water District - WRCRWAP 
        IEUA – Recycled water distribution system 

Management Zone: 5 

Major Physical and Operational Features of the Project: 

Recycled Water: 

 Approximately 3 miles of 16-inch diameter pipe 

 500 HP booster pump station 

 Metering structure 
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Existing and Potential Recharge Capacity: 

 Existing, 
AFY(1) 

Master Plan 
Improvements, 

AFY 
New Total 

Yield, AFY(2) 

Stormwater N/A N/A N/A 
Imported Water N/A N/A N/A 
Recycled Water N/A 4,500 4,500 
Notes: 
(1) AFY = Acre- feet per year 
(2) Annual yield assumes nine months of operation per year. 

 

Institutional Challenges: 
 Concept will require extensive coordination with IEUA in order to utilize their 

distribution system. A wheeling fee may be required by IEUA to make use of their 
invested infrastructure. 

 Variations in water quality between the two systems may result in incompatibility issues 
for specific direct uses. 

Capital Cost Estimate: 
Component Cost 

Construction Cost  
Pipeline installed $3,720,000 
Booster pump station $2,500,000 
Valves & metering $25,000 
Undeveloped land $250,000 
General mechanical (1) $83,000 
General electrical (2) $278,000 
General site work (3) $139,000 
General requirements (4) $51,000 

Total Construction Cost $7,046,000 
Contingency (5) $1,762,000 
Engineering/Administration (6) $1,057,000 
Total Capital Cost $9,865,000 
Notes: 
(1) Based on 3% of total construction cost for all facilities, except for pipeline costs. 
(2) Based on 10% of total construction cost for all facilities, except for pipeline costs. 
(3) Based on 5% of total construction cost for all facilities, except for pipeline costs. 
(4) Based on 2% of total construction cost for all components except land and pipeline costs. 
(5) 25% added for contingency at this preliminary phase of project design. 
(6) Based on 15% of total project cost. 
*All other costs were developed based on assumptions as defined in the Task 3 Planning Criteria 
Memo dated March 19, 2009. 
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Annual Cost Estimate: 
Component Cost 

Annual O&M Cost  
Pipelines $12,000 
Pump station general $50,000 
Pump station power $305,000 

Total Annual O&M $367,000 
Annualized Capital Cost (1) $772,000 
Total Annual Cost $1,139,000 
Total Increased Recharge, AFY 4,500 
Total Unit Water Cost, ($/AFY) (2) (3) $253 
Notes: 
(1) Amortized cost assumes a 25 year project life and 6% interest, as defined in the Task 3 
Planning Criteria Memo dated March 19, 2009. 
(2) This unit cost includes facilities to connect the WRCWRAP to IEUA’s system only and does 
not include the cost of the water supply or an evaluation of system compatibility. 
(3) Costs to modify the WRCWRAP has not been included. A more detailed analysis of the plant’s 
treatment process is recommended.  

 

 



 
 
 
 
 

AAPPPPEENNDDIIXX  AA  



CHINO BASIN RECHARGE MASTER PLAN
COST DEVELOPMENT TOOL
Capital and O&M Cost Assumptions

Construction Cost Criteria O&M Cost Criteria Financing and General Cost Criteria
Unit Cost Unit Cost Unit Cost

Conveyance Facilities Conveyance Facilities Contingency % 25%
Pipelines installed $/in-dia/lf 15$                Pipelines - general $/mile 4,000$           Engineering/Administration/CM % 15%
Distribution system booster station $/HP 5,000$           Pump stations - general % const. 2% Energy cost $/kWh 0.14

Crossings Well Facilities Project life (amort. period) yrs 25
Bridge supported $/lf 900$              Misc. well maintenance $/year/well 25,000$         General facility online factor % 90%
Freeway crossing (microtunnel) $/lf 1,100$           Surface Water and Treatment Facilities Interest rate % 6%
Railroad crossing (auger boring) LS 200,000$       SWP and CRA replenishment rate (5) $/AF 365$              
Storm channel crossing (auger boring) LS 150,000$       Surface WTP surcharge (6) $/AF 75$                

Turnouts & Miscellaneous connections Advanced surface WTP surcharge (7) $/AF 100$              
Transmission pipeline turnout (1) LS 750,000$       Advanced recycled WTP surcharge (8) $/AF 250$              
Connection to storm channel LS 100,000$       Recharge Basin Facilities
Flow control and Air Gap Structure LS 250,000$       Misc. basin maintenance $/year/basin 50,000$        
Valve & metering LS 25,000$         

Well Facilities
New ASR well LS 2,800,000$    
New injection well LS 1,300,000$    
Well rehabilitation/ASR conversion (2) LS 900,000$       

Treatment Facilities
New conventional surface WTP $/gpd 2.50$             
New advanced surface WTP $/gpd 3.00$             
Advanced recycled WTP (retrofit) $/gpd 4.00$             

Land 
Undeveloped Acre 500,000$       

Recharge Basin Facilities
Mass excavation $/CY 10$                
Fine grading $/CY 15$                
Perimeter fence $/LF 15$                
Instrumentation LS 100,000$       

General
General mechanical (3) % const. 3%
General electrical (3) % const. 10%
General site work (3) % const. 5%
General requirements (mob/demo) (4) % const. 2%

Notes:
(1) Unit cost for pipeline turnout is in the process of being confirmed.  Costs will be updated accordingly.
(2) Unit cost for ASR well conversion is in the process of being confirmed.  Costs will be updated accordingly.
(3) % of total construction for all facilities and booster stations.
(4) % of total construction for all components except land
(5) Metropolitan projected rate effective 2010. Rates expected to increase to $398/AF and $438/AF in years 2011 and 2012 respectively.
(6) Estimate based on converations with and information received from CVWD and WFA. Reflect costs to cover treatment only and does not include other administration or capital charges.
(7) Estimate based on current SWTP treatment surcharge and anticipated sidestream RO process.
(8) Estimate based on cumulative 2008 OCWD GWRS costs including electricity, chemicals, and plant maintenance. Excludes labor (assumed current IEUA staff), research, and debt service.
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Opinion of Probable Capital and O&M Cost Summary

Cost Summary

Concept 
No. Facility

Construction
Cost

Capital
Cost

Annual
O&M Cost Total Annual Cost

Unit Water Cost 
($/AFY)

1 Turnout to San Sevaine Basin No. 1 5,118,000$              7,166,000$                5,000$                       566,000$                 57$                        
2 CVWD ASR 17,158,000$            24,022,000$              176,000$                   2,055,000$              319$                      
3 Jurupa ASR 21,771,000$            30,480,000$              127,000$                   2,511,000$              778$                      
4 Turnout to San Antonio Channel 1,749,000$              2,448,000$                1,000$                       192,000$                 19$                        
5 Ontario ASR 18,346,000$            25,685,000$              151,000$                   2,160,000$              430$                      
6 RIX Recycled Water Supply 26,894,000$            37,652,000$              1,101,000$                4,046,000$              405$                      
7 WRCRWAP Recycled Water Supply 7,046,000$             9,865,000$               367,000$                  1,139,000$             253$                     
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COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

Turnout to San Sevaine No. 1
Concept No. 1
Facility capacity gpm 6,200

AFY 10,000

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 3,240,000$        Conveyance Facilities

Diameter in 36 Distribution system booster station -$                   Pipelines 5,000$      
Length ft 6000 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$                   Distribution system booster station
Distribution system booster station HP Freeway crossing (microtunnel) -$                   Power -$          
Land Acres Railroad crossing (auger boring) -$                   General -$          

Crossing(s) Storm channel crossing (auger boring) -$                   Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout 750,000$           Power -$          
Railroad crossing (auger boring) No. Flow Control and Metering Structure 250,000$           Misc. well maintenance -$          
Storm channel crossing (auger boring) No. Valve & metering 25,000$              New Injection Well(s)

Transmission pipeline turnout No. 1 Well Facilities Power -$          
Flow Control and Air Gap Structure No. 1 New ASR Well -$                   Misc. well maintenance -$          
Misc. valves & FM for interconnections No. 1 New Injection Well -$                   ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion -$                   Power -$          
New ASR Well No. Treatment Facilities Misc. well maintenance -$          

Power HP New conventional surface WTP -$                   Treatment Facilities
Land Acres New Advanced surface WTP -$                   Surface WTP surcharge -$          

New Injection Well No. Advanced recycled WTP (retrofit) -$                   Advanced surface WTP surcharge -$          
Power HP Land Advanced recycled WTP surcharge -$          
Land Acres Undeveloped -$                   Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. Recharge Basin Facilities Misc. basin maintenance -$          
Power HP Mass excavation -$                   
Land Acres Fine grading -$                   Total Annual O&M 5,000$      

Treatment Facilities Perimeter fence -$                   
New Conventional Surface WTP Instrumentation -$                   Annualized Capital 561,000$  

Installed treated capacity gpm General
Land Acres General mechanical 128,000$           Total Annual Cost 566,000$  

New Advanced Surface WTP General electrical 427,000$           
Installed treated capacity gpm General site work 213,000$           Total Unit Water Cost ($/AFY) 57$            
Land Acres General requirements (mob/demob) 85,000$              

Advanced Recycled WTP (retrofit)
Installed treated capacity gpm Total Construction Costs 5,118,000$        
Land Acres

Recharge Basins Contingency 1,280,000$        
Basins No. Engineering/Administration/CM 768,000$           
Volume excavated CY
Fine grading CY Total Capital Cost 7,166,000$        
Fencing LF
Instrumentation No.

Engineering Criteria Costs
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CVWD ASR Wells
Concept No. 2
Facility capacity gpm 7,975

AFY 6,433

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 192,000$           Conveyance Facilities

Diameter in 16 Distribution system booster station -$                   Pipelines 1,000$             
Length ft 800 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$                   Distribution system booster station
Distribution system booster station HP Freeway crossing (microtunnel) -$                   Power -$                 
Land Acres Railroad crossing (auger boring) -$                   General -$                 

Crossing(s) Storm channel crossing (auger boring) -$                   Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout -$                   Power -$                 
Railroad crossing (auger boring) No. Connection to storm channel -$                   Misc. well maintenance 100,000$         
Storm channel crossing (auger boring) No. Valve & metering -$                   New Injection Well(s)

Transmission pipeline turnout No. Well Facilities Power -$                 
Connection to storm channel/basin No. New ASR Well 11,200,000$     Misc. well maintenance -$                 
Misc. valves & FM for interconnections No. New Injection Well -$                   ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion 2,700,000$        Power -$                 
New ASR Well No. 4 Treatment Facilities Misc. well maintenance 75,000$           

Power HP New conventional surface WTP -$                   Treatment Facilities
Land Acres 0.24 New Advanced surface WTP -$                   Surface WTP surcharge -$                 

New Injection Well No. Advanced recycled WTP (retrofit) -$                   Advanced surface WTP surcharge -$                 
Power HP Land Advanced recycled WTP surcharge -$                 
Land Acres Undeveloped 210,000$           Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. 3 Recharge Basin Facilities Misc. basin maintenance -$                 
Power HP Mass excavation -$                   
Land Acres 0.18 Fine grading -$                   Total Annual O&M 176,000$         

Treatment Facilities Perimeter fence -$                   
New Conventional Surface WTP Instrumentation -$                   Annualized Capital 1,879,000$      

Installed treated capacity gpm General
Land Acres General mechanical 429,000$           Total Annual Cost 2,055,000$      

New Advanced Surface WTP General electrical 1,430,000$        
Installed treated capacity gpm General site work 715,000$           Total Unit Water Cost ($/AFY) 319$                
Land Acres General requirements (mob/demob) 282,000$           

Advanced Recycled WTP (retrofit)
Installed treated capacity gpm Total Construction Costs 17,158,000$     
Land Acres

Recharge Basins Contingency 4,290,000$        
Basins No. Engineering/Administration/CM 2,574,000$        
Volume excavated CY
Fine grading CY Total Capital Cost 24,022,000$     
Fencing LF
Instrumentation No.

Engineering Criteria Costs
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Jurupa ASR Wells
Concept No. 3
Facility capacity gpm 4,000

AFY 3,228 Assumes 6 months operation

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 16,200,000$  Conveyance Facilities

Diameter in 30 Distribution system booster station -$               Pipelines 27,000$         
Length ft 36,000 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$               Distribution system booster station
Distribution system booster station HP Freeway crossing (microtunnel) -$               Power -$               
Land Acres Railroad crossing (auger boring) 200,000$       General -$               

Crossing(s) Storm channel crossing (auger boring) -$               Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout 750,000$       Power -$               
Railroad crossing (auger boring) No. 1 Connection to storm channel -$               Misc. well maintenance -$               
Storm channel crossing (auger boring) No. Valve & metering 125,000$       New Injection Well(s)

Transmission pipeline turnout No. 1 Well Facilities Power -$               
Connection to storm channel/basin No. New ASR Well -$               Misc. well maintenance -$               
Misc. valves & FM for interconnections No. 5 New Injection Well -$               ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion 3,600,000$    Power -$               
New ASR Well No. Treatment Facilities Misc. well maintenance 100,000$       

Power HP New conventional surface WTP -$               Treatment Facilities
Land Acres New Advanced surface WTP -$               Surface WTP surcharge -$               

New Injection Well No. Advanced recycled WTP (retrofit) -$               Advanced surface WTP surcharge -$               
Power HP Land Advanced recycled WTP surcharge -$               
Land Acres Undeveloped -$               Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. 4 Recharge Basin Facilities Misc. basin maintenance -$               
Power HP Mass excavation -$               
Land Acres Fine grading -$               Total Annual O&M 127,000$       

Treatment Facilities Perimeter fence -$               
New Conventional Surface WTP Instrumentation -$               Annualized Capital 2,384,000$    

Installed treated capacity gpm General
Land Acres General mechanical (1) 134,000$       Total Annual Cost 2,511,000$    

New Advanced Surface WTP General electrical (1) 448,000$       
Installed treated capacity gpm General site work (1) 224,000$       Total Unit Water Cost ($/AFY) 778$               
Land Acres General requirements (mob/demob) (1) 90,000$         

Advanced Recycled WTP (retrofit)
Installed treated capacity gpm Total Construction Costs 21,771,000$   Notes:
Land Acres (1) The pipeline and RR crossing costs were not included in the General costs.

Recharge Basins Contingency 5,443,000$    
Basins No. Engineering/Administration/CM 3,266,000$    
Volume excavated CY
Fine grading CY Total Capital Cost 30,480,000$  
Fencing LF
Instrumentation No.

Engineering Criteria Costs
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Turnout to San Antonio Channel
Concept No. 4
Facility capacity gpm 6,200

AFY 10,000 Assumes 6 months operation

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 432,000$                    Conveyance Facilities

Diameter in 36 Distribution system booster station -$                            Pipelines 1,000$                  
Length ft 800 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$                            Distribution system booster station
Distribution system booster station HP Freeway crossing (microtunnel) -$                            Power -$                      
Land Acres Railroad crossing (auger boring) -$                            General -$                      

Crossing(s) Storm channel crossing (auger boring) -$                            Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout 750,000$                    Power -$                      
Railroad crossing (auger boring) No. Flow Control and Air Gap Structure 250,000$                    Misc. well maintenance -$                      
Storm channel crossing (auger boring) No. Valve & metering 25,000$                      New Injection Well(s)

Transmission pipeline turnout No. 1 Well Facilities Power -$                      
Connection to storm channel/basin No. 1 New ASR Well -$                            Misc. well maintenance -$                      
Misc. valves & FM for interconnections No. 1 New Injection Well -$                            ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion -$                            Power -$                      
New ASR Well No. Treatment Facilities Misc. well maintenance -$                      

Power HP New conventional surface WTP -$                            Treatment Facilities
Land Acres New Advanced surface WTP -$                            Surface WTP surcharge -$                      

New Injection Well No. Advanced recycled WTP (retrofit) -$                            Advanced surface WTP surcharge -$                      
Power HP Land Advanced recycled WTP surcharge -$                      
Land Acres Undeveloped -$                            Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. Recharge Basin Facilities Misc. basin maintenance $                   -
Power HP Mass excavation -$                            
Land Acres Fine grading -$                            Total Annual O&M 1,000$                  

Treatment Facilities Perimeter fence -$                            
New Conventional Surface WTP Instrumentation -$                            Annualized Capital 191,000$              

Installed treated capacity gpm General
Land Acres General mechanical 44,000$                      Total Annual Cost 192,000$              

New Advanced Surface WTP General electrical 146,000$                    
Installed treated capacity gpm General site work 73,000$                      Total Unit Water Cost ($/AFY) 19$                       
Land Acres General requirements (mob/demob) 29,000$                      

Advanced Recycled WTP (retrofit)
Installed treated capacity gpm Total Construction Costs 1,749,000$                 
Land Acres

Recharge Basins Contingency 437,000$                    
Basins No. Engineering/Administration/CM 262,000$                    
Volume excavated CY
Fine grading CY Total Capital Cost 2,448,000$                 
Fencing LF
Instrumentation No.

Engineering Criteria Costs
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Engineering Criteria and Opinion of Probable Capital and O&M Costs

Ontario ASR Wells
Concept No. 5
Facility capacity gpm 6,225

AFY 5,020 Assumes 6 months operation

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 240,000$      Conveyance Facilities

Diameter in 16 Distribution system booster station -$              Pipelines 1,000$        
Length ft 1000 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$              Distribution system booster station
Distribution system booster station HP Freeway crossing (microtunnel) -$              Power -$            
Land Acres Railroad crossing (auger boring) -$              General -$            

Crossing(s) Storm channel crossing (auger boring) -$              Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout -$              Power -$            
Railroad crossing (auger boring) No. Connection to storm channel -$              Misc. well maintenance 125,000$    
Storm channel crossing (auger boring) No. Valve & metering -$              New Injection Well(s)

Transmission pipeline turnout No. Well Facilities Power -$            
Connection to storm channel/basin No. New ASR Well 14,000,000$ Misc. well maintenance -$            
Misc. valves & FM for interconnections No. New Injection Well -$              ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion 900,000$      Power -$            
New ASR Well No. 5 Treatment Facilities Misc. well maintenance 25,000$      

Power HP New conventional surface WTP -$              Treatment Facilities
Land Acres 0.3 New Advanced surface WTP -$              Surface WTP surcharge -$            

New Injection Well No. Advanced recycled WTP (retrofit) -$              Advanced surface WTP surcharge -$            
Power HP Land Advanced recycled WTP surcharge -$            
Land Acres Undeveloped 150,000$      Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. 1 Recharge Basin Facilities Misc. basin maintenance -$            
Power HP Mass excavation -$              
Land Acres Fine grading -$              Total Annual O&M 151,000$    

Treatment Facilities Perimeter fence -$              
New Conventional Surface WTP Instrumentation -$              Annualized Capital 2,009,000$ 

Installed treated capacity gpm General
Land Acres General mechanical 459,000$      Total Annual Cost 2,160,000$ 

New Advanced Surface WTP General electrical 1,529,000$   
Installed treated capacity gpm General site work 765,000$      Total Unit Water Cost ($/AFY) 430$           
Land Acres General requirements (mob/demob) 303,000$      

Advanced Recycled WTP (retrofit)
Installed treated capacity gpm Total Construction Costs 18,346,000$ 
Land Acres

Recharge Basins Contingency 4,587,000$   
Basins No. Engineering/Administration/CM 2,752,000$   
Volume excavated CY
Fine grading CY Total Capital Cost 25,685,000$ 
Fencing LF
Instrumentation No.

Engineering Criteria Costs
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Engineering Criteria and Opinion of Probable Capital and O&M Costs

RIX Recycled Water Source
Concept No. 6
Facility capacity AFY 10,000 9 months of operation

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 17,568,000$      Conveyance Facilities

Diameter in 24 Distribution system booster station 7,500,000$        Pipelines 37,000$           
Length ft 48800 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$                   Distribution system booster station
Distribution system booster station HP 1500 Freeway crossing (microtunnel) -$                   Power 914,000$         
Land Acres 0.5 Railroad crossing (auger boring) -$                   General 150,000$         

Crossing(s) Storm channel crossing (auger boring) -$                   Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout -$                   Power -$                 
Railroad crossing (auger boring) No. Connection to storm channel -$                   Misc. well maintenance -$                 
Storm channel crossing (auger boring) No. Valve & metering 25,000$             New Injection Well(s)

Transmission pipeline turnout No. 2 Well Facilities Power -$                 
Connection to storm channel/basin No. New ASR Well -$                   Misc. well maintenance -$                 
Misc. valves & FM for interconnections No. 1 New Injection Well -$                   ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion -$                   Power -$                 
New ASR Well No. Treatment Facilities Misc. well maintenance -$                 

Power HP New conventional surface WTP -$                   Treatment Facilities
Land Acres New Advanced surface WTP -$                   Surface WTP surcharge -$                 

New Injection Well No. Advanced recycled WTP (retrofit) -$                   Advanced surface WTP surcharge -$                 
Power HP Land Advanced recycled WTP surcharge -$                 
Land Acres Undeveloped 250,000$           Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. Recharge Basin Facilities Misc. basin maintenance -$                 
Power HP Mass excavation -$                   
Land Acres Fine grading -$                   Total Annual O&M 1,101,000$      

Treatment Facilities Perimeter fence -$                   
New Conventional Surface WTP Instrumentation -$                   Annualized Capital 2,945,000$      

Installed treated capacity gpm General
Land Acres General mechanical 233,000$           Total Annual Cost 4,046,000$      

New Advanced Surface WTP General electrical 778,000$           
Installed treated capacity gpm General site work 389,000$           Total Unit Water Cost ($/AFY) 405$                
Land Acres General requirements (mob/demob) 151,000$           

Advanced Recycled WTP (retrofit)
Installed treated capacity gpm Total Construction Costs 26,894,000$      Notes:
Land Acres (1) The pipeline and RR crossing costs were not included in the General costs.

Recharge Basins Contingency 6,724,000$        
Basins No. Engineering/Administration/CM 4,034,000$        
Volume excavated CY
Fine grading CY Total Capital Cost 37,652,000$      
Fencing LF
Instrumentation No.

Engineering Criteria Costs



CHINO BASIN RECHARGE MASTER PLAN
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

WRCRWAP Recycled Water Source
Concept No. 7
Facility capacity AFY 4,500 9 months of operation

Criteria Unit Value Capital Costs Annual Costs
Conveyance Facilities Conveyance Facilities O&M
Pipeline(s) Pipelines installed 3,720,000$      Conveyance Facilities

Diameter in 16 Distribution system booster station 2,500,000$      Pipelines 12,000$           
Length ft 15500 Crossings Pump Station(s)

Pump Station(s) Bridge supported -$                 Distribution system booster station
Distribution system booster station HP 500 Freeway crossing (microtunnel) -$                 Power 305,000$         
Land Acres 0.5 Railroad crossing (auger boring) -$                 General 50,000$           

Crossing(s) Storm channel crossing (auger boring) -$                 Well Facilities
Bridge supported LF Turnouts & Miscellaneous connections New ASR Well(s)
Freeway crossing (microtunnel) LF Transmission pipeline turnout -$                 Power -$                
Railroad crossing (auger boring) No. Connection to storm channel -$                 Misc. well maintenance -$                
Storm channel crossing (auger boring) No. Valve & metering 25,000$           New Injection Well(s)

Transmission pipeline turnout No. 2 Well Facilities Power -$                
Connection to storm channel/basin No. New ASR Well -$                 Misc. well maintenance -$                
Misc. valves & FM for interconnections No. 1 New Injection Well -$                 ASR Conversion(s)/Well(s) Rehabilitation
Well Facilities Well Rehabilitation/ASR Conversion -$                 Power -$                
New ASR Well No. Treatment Facilities Misc. well maintenance -$                

Power HP New conventional surface WTP -$                 Treatment Facilities
Land Acres New Advanced surface WTP -$                 Surface WTP surcharge -$                

New Injection Well No. Advanced recycled WTP (retrofit) -$                 Advanced surface WTP surcharge -$                
Power HP Land Advanced recycled WTP surcharge -$                
Land Acres Undeveloped 250,000$         Recharge Basin Facilities

Well Rehabilitation/ASR Conversion No. Recharge Basin Facilities Misc. basin maintenance -$                
Power HP Mass excavation -$                 
Land Acres Fine grading -$                 Total Annual O&M 367,000$         

Treatment Facilities Perimeter fence -$                 
New Conventional Surface WTP Instrumentation -$                 Annualized Capital 772,000$         

Installed treated capacity gpm General
Land Acres General mechanical (1) 83,000$           Total Annual Cost 1,139,000$      

New Advanced Surface WTP General electrical (1) 278,000$         
Installed treated capacity gpm General site work  (1) 139,000$         Total Unit Water Cost ($/AFY) 253$                
Land Acres General requirements (mob/demob)  (1) 51,000$           

Advanced Recycled WTP (retrofit) Notes:
Installed treated capacity gpm Total Construction Costs 7,046,000$      (1) The pipeline and RR crossing costs were not included in the General costs.
Land Acres

Recharge Basins Contingency 1,762,000$      
Basins No. Engineering/Administration/CM 1,057,000$      
Volume excavated CY
Fine grading CY Total Capital Cost 9,865,000$      
Fencing LF
Instrumentation No.

Engineering Criteria Costs




