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EXECUTIVE SUMMARY  

ES.1 BACKGROUND 
The Sweetwater Authority provides potable water service to approximately 177,000 people 
in National City, the unincorporated area of Bonita, and the western and central portions of 
Chula Vista. Water sources include local surface water collected at the Loveland and 
Sweetwater Reservoirs, imported untreated water, and local groundwater. Surface water is 
treated at the Robert A. Perdue Water Treatment Plant. Groundwater extracted from the 
Sweetwater Alluvium is treated at the Richard A. Reynolds Groundwater Desalination 
Facility. The Authority also pumps water from their well field in National City. The wells draw 
from the San Diego Groundwater Formation. The groundwater is disinfected and pumped 
into the distribution system. At this time, the Authority does not purvey recycled water. 
There is sufficient system capacity for existing demands. The Authority is planning 
upgrades of the Perdue plant to meet future regulatory requirements. 

At this time, the Authority does not purvey recycled water. Several potential changes in the 
service area could have significant impacts on the future potable water demands. These 
include: 

• Construction of a new Duke Energy Power Plant that would replace the existing plant. 
The plant could use recycled water for cooling. The maximum daily demand is 
approximately 5 million gallons per day (mgd). 

• Development of the Chula Vista Bayfront. The 550-acre development will include 
parks and open spaces that can utilize recycled water for irrigation. 

• The “Smart Growth” plans in the Cities of Chula Vista and National City will increase 
the density within the urban core. Recycled water could replace existing irrigation 
demands, freeing potable water for this new development. 

There is a potential demand for recycled water in the Authority service area. 

In addition to the recycled water demand, the cooling water used by the power plant would 
be concentrated by about 80 percent. There would be a need to dispose of up to 1 mgd of 
brine. The brine would be disposed of through the existing South Bay Ocean Outfall system 
owned jointly by the City of San Diego and the International Boundary and Water 
Commission. A pipeline from the power plant to the outfall system could be shared by other 
brine disposal needs. These could include the brine from the Reynolds facility as well as 
brine from a potential groundwater treatment facility that would be constructed along the 
Otay River. The brine from the Reynolds plant is currently discharged to the Sweetwater 
River. The brine quality meets all discharge standards. Another disposal method would 
provide a “fail safe” option if discharge standards change in the future. 
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ES.2 PURPOSE 
The purpose of this study is to evaluate the feasibility and cost of developing a recycled 
water program within the Authority’s service area. It also includes the analysis of brine 
disposal to the South Bay Ocean Outfall. The main work elements include: 

1. Performing a market survey to determine the location and quantities for recycled 
water use. 

2. Analysis of recycled water sources. 

3. Review of the regulatory aspects of recycled water use. 

4. Development and analysis of the recycled water system alternatives. 

5. Brine collection and disposal evaluations. 

6. Identification of the apparent best alternatives. 

7. Preparation of an implementation plan that considers phasing, funding, 
schedule, permit requirements, needed agreements, and the CEQA 
requirements. 

ES.3 MARKET SURVEY 
Through review of billing records and discussions with potential users, a list of potential 
recycled water users was compiled. Potential users include those discussed in Section 11.1 
as well as Caltrans freeway medians, golf courses, parks, schools, nurseries, and the Port 
Authority. Meetings were held with most of the potential users to further define the recycled 
water demands. The meetings were also a forum to discuss user questions and concerns.  

The market survey identified 68 potentially significant recycled water users. The user 
categories are summarized in Table ES.1. The potential average annual use ranges from 
5.3 to 5.8 mgd, depending on the type of cooling water treatment utilized at the power plant. 
The peak month demand would range from 11.0 to 11.2 mgd.  
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Table ES.1 Recycled Water Market Summary  
Recycled Water Master Plan 
Sweetwater Authority 

User Class 
Estimated Irrigation Area 

(acre) 

Projected Average 
Annual Usage 

(AF/yr)   

Duke Energy N/A 2,130 - 2,714   

Bayfront Development 250 717   

Port Authority 16 48   

Golf Courses 404 936   

Parks 203 584   

Caltrans 224 650   

Schools 151 434   

Nurseries N/A 42   

Other Irrigation 200 574   

Total 1,449 6,115 - 6,699   

ES.4 RECYCLED WATER SOURCES 
There is one existing source of recycled water, the City of San Diego’s South Bay Water 
Reclamation Plant (SBWRP). The plant has the capacity to produce up to 14.5 mgd of 
recycled water. Another 0.5 mgd is used for process water in the plant. The plant is 
currently treating about 5 mgd. The City plans to increase the diversions of wastewater to 
the plant to allow future increases in recycled water production. 

Of the 15 mgd of potential capacity, 0.75 mgd has been allocated to the International 
Boundary and Water Commission (IBWC), 6.0 mgd of capacity has been allocated to the 
Otay Water District, and the City of San Diego may reserve at least 1.0 mgd of capacity for 
users within the City limits. There is the potential to use about 7 mgd for recycled water 
demands in the Authority service area. The quality of the recycled water from the SBWRP 
meets all regulatory requirements and is suitable for irrigation of turf and ornamental 
landscape plantings. 

There is no other source of recycled water. An option would be to construct a new 
secondary and recycled water treatment plant within the City of Chula Vista. The recycled 
water portion alone could cost approximately $24,000,000. This would provide up to 9.71 
mgd of recycled water capacity. The secondary portion could easily cost over $40,000,000. 
Based on cost and potential issues with siting a plant, this option was not considered 
further. 
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The San Diego County Water Authority is evaluating the membrane bioreactor process to 
produce recycled water. This alternative could have lower costs than a conventional 
secondary/tertiary plant. The results of this study will not be available within the time frame 
of this master plan. The results of this study should be reviewed before implementation of 
the recommended alternative. 

ES.5 RECYCLED WATER ALTERNATIVE ANALYSIS 
Eight recycled water alternatives were developed. The analysis considered various users 
and resulting distribution systems based on relative demands. Those users with higher 
potential demands were given the highest priority in development of the distribution system. 
Other smaller users that could be easily served off the distribution system were also 
considered. Not all potential users would be served. 

The eight alternatives are summarized in Table ES.2. The maximum month demands range 
from 7.49 to 9.71 mgd. The annual use ranges from 4,300 to 5,470 acre-feet per year 
(AFY). The equivalent cost of water is reported in Table ES.3.  

 

Table ES.2 Recycled Water Demand Summary 
Recycled Water Master Plan 
Sweetwater Authority 

Alternative 
Recycled Water 

Source 
Maximum Month 
Demand (mgd) 

Annual Demand 
(AF/yr) 

1 SBWRP (1) 9.71 5,470 
2 SBWRP 8.30 4,720 
3 SBWRP 7.49 4,300 
4 City of Chula Vista (2) 9.71 5,470 

5 City of Chula Vista (2) 8.30 4,720 

6 City of Chula Vista (2) 7.49 4,300 

7 SBWRP 7.49 4,300 

8 SBWRP 7.49 4,300 
(1) South Bay Water Reclamation Plant - Available Supply 7 mgd. 
(2) Potential Chula Vista Plant - Capacity up to 10 mgd. 
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Table ES.3 Summary of Alternatives and Annual Costs 
Recycled Water Master Plan 
Sweetwater Authority 

Alternative Description Source of 
Recycled Water 

Unit Cost 
($/acre foot) 

1 Authority Wide SBWRP  $ 2,020 

2 West of Interstate 805 SBWRP  $ 1,833 

3 West of Interstate 805 and South of 
Sweetwater River SBWRP  $ 1,504 

4 Authority Wide Chula Vista  $ 1,875 

5 West of Interstate 805 Chula Vista  $ 1,702 

6 West of Interstate 805 and South of 
Sweetwater River Chula Vista  $ 1,350 

7 West of Interstate 805 and South of 
Sweetwater River (via Beyer Boulevard) SBWRP  $ 1,544 

8 West of Interstate 805 and South of 
Sweetwater River (via West Alignment) SBWRP  $ 1,724 

Alternative 1 would have the highest recycled water use. Up to 5,470 AFY would be used. 
The distribution system and users are shown on Figure ES.1. The peak month demand 
would be 9.71 mgd. This demand exceeds the available supply from the SBWRP. The 
estimated project cost for Alternative 1 is about $105,000,000. This alternative is discussed 
as it represents the most ambitious program considered. 

The alternatives were compared with respect to matching available supply, cost, 
geotechnical and environmental constraints, and expected acceptance of recycled water. 
Three more-viable alternatives were selected for further comparison. These include 
alternatives 3, 7, and 8. They were compared with respect to use of alternative reservoir 
sites, phasing potential, shared pipeline alignments, cost, and other environmental and 
geotechnical factors. From this comparison, Alternative 7 was selected as the apparent 
best alternative. 

ES.6 ALTERNATIVE 7 -- APPARENT BEST ALTERNATIVE 
Alternative 7 is shown on Figure ES.2. The recycled water would be pumped from the 
SBWRP through an existing 30-inch pipeline under the Tijuana River. The Otay Water 
District is planning the construction of an extension of this pipeline to their future 450-1 
recycled water reservoir located east of Interstate 5 and south of Olympic Parkway. The 
Authority would connect to this 30-inch extension on Beyer Road. A 24-inch pipeline would 
extend north to the Sweetwater Authority’s recycled water service area.  
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The majority of the recycled water demands are along the western portion of the service 
area. The 24-inch line would continue east on Naples Street and Oxford Street to the 
Judson Reservoir site. A new reservoir would be constructed adjacent to the existing 
potable water reservoir. With a volume of approximately 2 million gallons, the new reservoir 
would provide operational storage to account for changes in the recycled water demand 
throughout the day. While the demand varies, the supply rate from the SBWRP would 
remain constant. The users along 4th Avenue and east would be served by a second 
pressure zone. A pump station would be located adjacent to the recycled water reservoir. It 
would pump the recycled water into the eastern portion of the service area to maintain a 
given system pressure. 

ES.6.1 Project Phasing 

The project would be phased between the gravity zone users and the pressure zone users. 
The phased approach will reduce the initial capital investment. The approach will also 
match the expected available supply from the SBWRP. The flows to the plant will increase 
with time to the maximum capacity. 

The Phase I system is shown on Figure ES.3. A list of Phase I and Phase II users is 
presented in Table ES.4. 

 

Table ES.4 Alternative 7 Recycled Water Users 
 Recycled Water Master Plan 

Sweetwater Authority 

 Phase I--Gravity Zone Phase II--Pressure Zone 

User 

Peak Month 
Demand 

(mgd) 
Annual Use 

(AF) 

Peak Month 
Demand 

(mgd) 
Annual Use 

(AF) 

Caltrans .05 25   

Duke Energy 4.5 2,714   

Bayfront Development 1.36 696   

Port Authority 0.09 46.0   

Bay Blvd. Park 0.01 5.1   

Harborside Elementary 0.02 10.2   

Jose Ramos (Agriculture) 0.04 20.5   

Duke Energy Site Irrigation 0.04 20.5   

 6.11 3,512   

Eucalyptus Park   0.09 46.0 

Friendship Park   0.02 10.2 



June 2005 ES-9 
I:\engr\Gen\Recycled Water Master Plan\Recycled Water Master Plan Final Report\ExecutiveSummary.doc 

Table ES.4 Alternative 7 Recycled Water Users 
 Recycled Water Master Plan 

Sweetwater Authority 

 Phase I--Gravity Zone Phase II--Pressure Zone 

User 

Peak Month 
Demand 

(mgd) 
Annual Use 

(AF) 

Peak Month 
Demand 

(mgd) 
Annual Use 

(AF) 

Norman Park   0.01 5.1 

Memorial Park   0.03 15.3 

Hilltop Park   0.04 20.5 

Lauderbach Park   0.02 10.2 

SDG&E Park   0.09 46.0 

Connoley Park   0.01 5.1 

Holiday Estates Park I   0.01 5.1 

Otay Park   0.02 10.2 

Harborside Part (future)   0.04 20.5 

Castle Park High School   0.09 46.0 

Castle Park Middle School   0.04 20.5 

Chula Vista High School   0.08 40.9 

Chula Vista Middle School   0.03 15.3 

Hilltop High School   0.07 35.8 

Hilltop Middle School   0.09 46.0 

Castle Park Elementary School   0.01 5.1 

Hazel Goes Cook Elementary 
School 

  0.01 5.1 

Hilltop Drive Elementary School   0.02 10.2 

Karl H. Kellogg Elementary 
School 

  0.01 5.1 

Loma Verde Elementary School   0.01 5.1 

John J. Montgomery Elementary 
School 

  0.01 5.1 

Lilian J. Rice Elementary School   0.02 10.2 

Vista Square Elementary School   0.02 10.2 

Fred Williamson (Agriculture)   0.02 10.2 

San Diego Country Club   0.47 240 

  1.38 705 
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ES.6.2 Estimated Costs 

The Phase I and Phase II costs are summarized in Table ES.5. The annual operations and 
maintenance cost is estimated to be $1,476,000. This includes the commodity cost that 
would be paid to the City of San Diego. The resulting cost per acre foot of the Phase I water 
is estimated to be $1,069 per acre-foot.  

 

Table ES.5 Alternative 7 Project Cost Summary 
 Recycled Water Master Plan 

Sweetwater Authority 

Cost Item Phase I--Gravity Zone Phase II--Pressure Zone 

Pipelines $16,600,000 $12,600,000

Reservoir $1,300,000 $0

Pump Station $0 $1,000,000

Otay Water District Pipeline 
Cost Share $1,490,000 $0

Site Retrofit $0 $52,000

Capacity Fee ($600/mgd) $4,494,000 $0

Subtotal $23,884,000 $13,652,000

Project Costs (30 Percent) $5,400,000 $4,100,000

Total Capital Cost $29,284,000 $17,752,000

ES.7 BRINE DISPOSAL 
Sources of brine would include 1 mgd from the Duke Energy power plant, 1.2 mgd from the 
Richard A. Reynolds Groundwater Desalination Facility, 0.6 mgd from a potential new 
groundwater desalination facility along the Otay River, and 1.0 mgd from industrial sources 
within the City of San Diego. For the purposes of this master plan, it is assumed that the 
brine source would be from north of National City. The brine pipeline alignment is shown on 
Figure ES.4. 

The brine would be discharged through the South Bay Ocean Outfall. The expected brine 
quality from the groundwater desalination facility and the Duke Energy power plant has 
been compared to the permit requirements for discharge through the outfall. Based on 
available analyses, the brine quality would meet the discharge requirements. Each of the 
brine dischargers would need to obtain a National Pollutant Discharge Elimination System 
Permit issued by the Regional Water Quality Control Board. 
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The cost of the brine line would be shared among the dischargers relative to flow. The costs 
by reach are reported in Table ES.6. It is expected that the brine line would also be phased. 
The first phase would extend from the power plant to the South Bay Ocean Outfall. The 
Phase I cost apportionment is shown on Table ES.7. 

 
Table ES.6 Brine Pipeline Cost Apportionment 
 Recycled Water Master Plan 

Sweetwater Authority 

Reach Description 
Sweetwater 

Cost 

City of 
Diego 
Cost 

Duke 
Energy 

Cost 

1 San Diego to 30th St. and 4th Ave $0 $2,730,000 $0 

2 Reynolds to 30th St. and 4th Ave $426,000 $0 $0 

3 Combined to Duke Energy $2,635,000 $1,970,000 $0 

4 Duke Energy to Second Plant Connection $340,000 $285,000 $285,000 

5 Second Plant to Connection $1,981,000 $0 $0 

6 Connection to SBOO $3,950,000 $2,195,000 $2,194,000 

 Sub Total: $9,062,000 $7,180,000 $2,479,000 

 Project Costs @ 30% $2,720,000 $2,154,000 $744,000 

 Outfall Capacity Fee: $1,080,000 $0 $600,000 

 Grand Total: $12,862,000 $9,334,000 $3,823,000 

 

Table ES.7 Brine Pipeline Phase I Cost Apportionment 
 Recycled Water Master Plan 

Sweetwater Authority 

Description 
Sweetwater

Cost 

City of 
Diego 
Cost 

Duke 
Energy 

Cost 

Duke Energy to Second Plant Connection $340,000 $285,000 $285,000

Connection to SBOO $3,950,000 $2,195,000 $2,194,000

Sub Total: $4,290,000 $2,480,000 $2,479,000

Project Costs @ 30% $1,287,000 $744,000 $744,000

Outfall Capacity Fee: $0 $0 $600,000

Grand Total: $5,577,000 $3,224,000 $3,823,000
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ES.8 FUNDING 
Funding sources could be a combination of bonds issued by the Authority, low interest 
State Revolving Fund (SRF) loans, or grants awarded by the Bureau of Reclamation 
through Title XVI funding. Rebates could also be available from the Metropolitan Water 
District (MWD) as administered by the San Diego County Water Authority. The rebates 
could range from $100 to $250 per acre-foot of recycled water delivered. These programs 
are not available to fund the brine line.  

Multiple funding sources should be pursued for the recycled water program. The availability 
of the SRF loans will be based on Congressional funding. There are insufficient funds 
presently for the magnitude of the Phase I project. The Title XVI grant will also require 
Congressional funding. However, the grant funds can be retroactively paid after project 
completion. The SRF loan must be secured before the project can be advertised for 
competitive bidding. 

The resulting unit costs of water are shown on Tables ES.8 and ES.9 for the Title XVI grant 
and the SRF loan, respectively. The net cost is also shown assuming the availability of the 
$100 MWD rebate. The Phase I cost of water could be as low as $807 to $850 per acre-
foot, depending on source of funding. This cost of water is competitive when compared to 
other sources including imported treated water. 

 

Table ES.8 Net Costs With Title XVI Grant 
Recycled Water Master Plan 
Sweetwater Authority 

Project 
Phase 

Total Capital 
Cost 

Amount 
After Grant 

Unit Cost 
Before Grant 

($/AF) 

Unit Cost 
After Grant 

($/AF) 

Unit Cost 
After MWD 

Rebate 
($/AF) 

7 Phase I $28,251,000 $8,251,000 $1,070 $907 $807 

7 Phase II 46,957,000 $26,947,000 $1,340 $1,119 $1,019 
 
 
Table ES.9 Costs SRF Low Interest Loan 

Recycled Water Master Plan 
Sweetwater Authority 

Project Phase Total Capital Cost Unit Cost ($/AF) 
Unit Cost After 

MWD Rebate ($/AF)

7 Phase I $28,251,000 $950 $850 

7 Phase II 46,957,000 $1,176 $1,076 
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ES.9 PERMITS AND AGREEMENTS 
Implementation of the recycled water program and brine line will require various permits 
from regulatory agencies as well as inter-agency agreements. The expected permits are 
summarized in Table ES.10. Expected interagency agreements include: 

1. City of San Diego -- Recycled Water Purchase Agreement 

2. City of San Diego -- Use of outfall capacity for brine disposal. 

3. International Boundary and Water Commission -- Use of outfall capacity for brine 
disposal. 

4. Otay Water District -- Shared use of 30-inch Otay Water District planned recycled water 
pipeline. 

5. City of Chula Vista -- Recycled water purveying agreement (to be determined). 

 

Table ES.10 Required Permits 
Recycled Water Master Plan 
Sweetwater Authority 

Permitting Agency Permit Purpose 
Regional Water Quality Control 
Board 

National Pollutant Discharge 
Elimination System Permit 

Discharge of brine to the ocean 
outfall. 

Regional Water Quality Control 
Board 

Waste Discharge and Water 
Recycling Requirements 

Allows use of recycled water. 

County Department of Health 
Services 

User Permit Allows use of recycled water. 

US Corps of Engineers 401 and 404 Permits for River 
Crossing and Wetlands Impact 

River crossings. 

SANDAG Entitlement Trolley Crossing. 

Coastal Commission Coastal Review May review pipeline construction 
in Coastal Zone. 

City of San Diego and Chula 
Vista 

Public Right of Way Construction 
Permit 

Construction in City Streets. 

In addition to the interagency agreements, the Authority should execute a user agreement 
with Duke Energy. 

ES.10 ENVIRONMENTAL APPROVALS 
An Initial Study has been prepared for this proposed project. A finding has been made that 
the project can be developed with preparation of a Mitigated Negative Declaration (MND). If 
a Title XVI federal grant is secured, the National Environmental Protection Act requirements 
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will also need to be followed. An equivalent action to the MND is a Finding of No Significant 
Impact. Other studies and actions would be required as part of project implementation. 
These steps are given in Table ES.11. 

 

Table ES.11 Mitigation/Survey Summary 
 Recycled Water Master Plan 

Sweetwater Authority 

Action Responsible Party 

Perform preconstruction surveys for biological 
and wetlands resources. 

Authority 

Implement Adjacency Guidelines when crossing 
sensitive habitat areas. 

Authority 

Survey areas with high potential for 
archaeological resources.  

Authority 

Implement archaeological and paleontological 
monitoring during construction. 

Authority and Contractor 

Prepare a Phase I Environmental Assessment Authority 

Prepare Storm Water Pollution Prevention Plan. Authority/Contractor 

Implement noise mitigation measures as 
required. 

Authority/Contractor 

Prepare Air Quality Assessment Authority 

Prepare traffic plans.  Authority/Contractor 

 

Once the MND and other studies are completed, the Authority would prepare a Notice of 
Intent to adopt the Declaration. The MND would be circulated for a 30-day public review 
period. The Authority would review all comments, the Initial Study, the MND, and the 
mitigation monitoring and reporting program prepared in response to the issues outlined in 
Table 11.11 prior to adopting the MND. The final step would be to post a Notice of 
Determination for a period of 30 days. The process would be required for both of the project 
phases. 

ES.11 IMPLEMENTATION SCHEDULE 
The project would need to be operational by October 31, 2008. This is the expected date 
when the Duke Energy power plant begins operation. This is a critical date for the project to 
be feasible. The other recycled water demands could continue to be served by potable 
water until the recycled water is available. However, there is insufficient potable water 
supply for the power plant cooling water. The brine disposal must also be available. 
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A project schedule is shown on Figure 11.5. Based on conventional project delivery 
(design, bid, build) the project can be completed to meet the project deadline. 

ES.12 IMMEDIATE STEPS 
To meet the project schedules, the critical step is to obtain the interagency agreements. 
The user agreement with Duke Energy should also be executed. All agreements should be 
in-place prior to January 31, 2006. 

Other steps include: 

1. Adopt this Master Plan. 

2. Determine grant funding first. 

3. Secure additional funding through grants or rebates. 

4. Begin Preliminary Design. 

5. Begin preparation of the Mitigated Negative Declaration. 
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Chapter 1 

INTRODUCTION 

1.1 PURPOSE AND SCOPE 
This chapter outlines the purpose and scope for the Recycled Water Master Plan. It also 
lists sources information used in its preparation. 

1.1.1 Introduction 

The Sweetwater Authority (Authority) provides potable water service to approximately 
177,000 people in National City, the unincorporated area of Bonita, and the western and 
central portions of Chula Vista. At this time, the Authority does not purvey recycled water. 
Several potential changes in the service area could have significant impacts on the future 
potable water demands. These include: 

• The construction of a new Duke Energy Power Plant. This would replace the existing 
South Bay Power Plant. The new plant could require up to 5 million gallons per day 
(mgd) of cooling water. 

• The development of the Chula Vista Bayfront will add irrigation demands. This 
planned project will cover approximately 550 acres along San Diego Bay. The land 
uses being considered include parks and open space. This development will increase 
the demand for potable water. 

• The “Smart Growth” plans in the Cities of Chula Vista and National City will increase 
the density within the urban core. The City of Chula Vista’s plans could add up to 1 
mgd of water demand. 

Recycled water could be used to serve the power plant cooling water and Bayfront irrigation 
demands. Recycled water consists of wastewater that has been treated to secondary 
standards as defined by the Environmental Protection Agency. The secondary effluent is 
further filtered and disinfected. The recycled water must meet all of the requirements as set 
forth in California Title 22 for unrestricted use, including full body contact. The water is fully 
approved for the potential uses--cooling water and landscape irrigation.  

The neighboring Otay Water District uses recycled water produced at their water 
reclamation plant. The District has contracted with the City of San Diego to take up to 6 
mgd from the City’s South Bay Water Reclamation Plant (SBWRP). There are opportunities 
for joint use and cost sharing of a planned pipeline that would deliver water from the South 
Bay Water Reclamation Plant north to the Otay Water District. 

There are several power plants in California that will soon be using recycled water for 
cooling. Two locations are Escondido and Redlands, California. 
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The power plant will also produce a concentrated discharge of the spent cooling water 
(brine). This brine flow will average up to 1 mgd. Discharge to the City of Chula Vista’s 
collection system could result in capacity limitations. The monthly user charge would also 
be very high. If discharged to the SBWRP, the brine would affect the effluent quality for 
recycled water. The total dissolved solids would increase. There is a need to identify a 
suitable method of brine disposal. 

The Authority treats local groundwater at the Richard A. Reynolds Groundwater 
Desalination Facility. This plant also produces a brine flow. The brine is currently 
discharged to the Sweetwater River. The brine quality meets all of the requirements set by 
the Regional Water Quality Control Board. However, changes in receiving water quality 
standards could leave the Authority vulnerable. Another Authority owned, groundwater 
desalination facility could be constructed at the Otay River in the southern part of Chula 
Vista. This facility would also discharge brine. Other potential brine dischargers include 
industrial dischargers located within the City of San Diego, industrial dischargers in Otay 
Mesa and a potential seawater desalination facility constructed by the San Diego County 
Water Authority. There is a potential need to identify a brine disposal strategy for the 
service area. 

1.1.2 Purpose 

Considering the new water demands, their magnitude, and the potential to use recycled 
water, the Authority decided to prepare this Recycled Water Master Plan (Plan). The 
purpose is to identify the total potential recycled water market, including the new users 
identified above. Distribution of recycled water also includes identification of the optimum 
source and planning for a new recycled water distribution system. This could include not 
only the pipelines but also reservoirs and pump stations. Through an evaluation of various 
alternatives, a recommended plan will be identified. The plan could include phasing of 
immediate, short-term, and long-term projects. 

The Plan also identifies the optimum brine disposal plan. The most likely method of brine 
disposal will be through the existing South Bay Ocean Outfall. This outfall is jointly owned 
by the City of San Diego and the International Boundary and Water Commission. There is 
hydraulic capacity in the outfall to dispose of the brine. The evaluations must also consider 
the quality of the brine with respect to the Pacific Ocean water quality objectives. 

In addition to the engineering aspects, the financial costs and impacts will be identified. A 
financial plan will outline the capital costs, sources of funding, recycled water rates, and the 
impact on existing revenues. 

The Authority received a grant of $75,000 to offset a portion of the Plan cost. This grant 
was issued through the San Diego County Water Authority. The source of funds is 
Proposition 13. 
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1.1.3 Scope of Work 

The contract Scope of Work for this Plan is included in Appendix A. The key elements of 
work include: 

1. Collect existing information. This information includes existing reports, facility data, and 
existing utility plans. 

2. Perform a market assessment. A wide range of potential users will be developed 
including Duke Energy and golf courses, parks, schools, and other irrigation uses. The 
average annual and peak demands will be estimated. 

3. Review potential recycled water sources. This will include a review of the existing 
source, the City of San Diego’s SBWRP and a potential new plant. 

4. Identify regulatory requirements. These will include local and State requirements for the 
use of recycled water. The permits required to construct the needed distribution facilities 
will be identified. 

5. Develop recycled system alternatives. Several alternatives will be developed that 
consider different recycled water sources, different points of connection, alternative 
pipeline alignments, and delivery to various groups of users according to location and 
grouping. 

6. Analyze brine collection and disposal. The quantities and quality of the various brine 
sources will be determined. The cost to convey the brine to the South Bay Outfall will be 
estimated. The water quality requirements with respect to an ocean discharge will be 
reviewed. 

7. Determine environmental, geotechnical, and permitting constraints. The constraints will 
focus on implementation of the distribution facilities. This analysis will be used to select 
the apparent best alternative. 

8. Screen alternatives and further develop viable alternatives. The preliminary alternatives 
will be screened based on cost and other factors such as geotechnical and 
environmental constraints. A group of viable alternatives will be identified and reviewed 
further.  

9. Evaluate the financial aspects and outline an implementation plan for the recommended 
plan. 

10. Prepare an Initial Study in accordance with CEQA requirements. 
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1.2 RELEVANT REPORTS PROJECTS 
Several existing reports and studies were reviewed to provide general background 
information for the development of the Master Plan. These reports are used as reference 
materials and to insure consistency with other Authority and SBWRP reports and 
documents. The following sections briefly summarize the existing reports. 

1.2.1 South Bay Reclaimed Water Business Plan 

This plan was prepared jointly by local water purveying agencies including the Sweetwater 
Authority. Participating agencies also included the Bureau of Reclamation, the California 
Department of Resources, and the California Trade and Commerce Agency. The report 
was completed in November 1998. The plan reported a firm recycled water demand of 
between 5 and 7 mgd. The total demand could be as high as 25 to 30 mgd, depending on 
full implementation of potential projects. 

The report considered total use by the Sweetwater Authority of 3,800 acre-feet per year 
(AF/yr). Most of this recycled water would be used for groundwater recharge in the 
Sweetwater River aquifer. Up to 200 AF/yr would be used for irrigation. The report did not 
include an analysis of the hydrological or regulatory aspects of groundwater injection. 

1.2.2 City of San Diego South Bay Pump Station and Conveyance 
System Predesign Report 

The City of San Diego is planning to construct a pump station and force main to convey 
wastewater from the City of Chula Vista to a new South Bay Secondary Treatment Plant. 
This project would not be constructed within the next 10 years. The purpose of the project is 
to provide needed conveyance and secondary treatment capacity to the SBWRF in the 
South Bay. The pump station would be located in the City of Chula Vista on the northwest 
corner of Sea Vale and Woodlawn Avenue, east of I-5 and the MTDB trolley tracks. It would 
have an average capacity of 49 mgd dry weather flow and 103 mgd peak wet weather flow. 
The force main diameter would be 57-inches. 

This report was reviewed with respect to similar pipeline alignments as well as being a 
source of information for environmental and geotechnical constraints. 

1.2.3 Otay Water District Dairy Mart Road to 450-1 Reservoir 30-inch 
Recycled Pipeline 30% Submittal 

This report describes the alignment and design features of the planned recycled water 
pipeline that would connect the SBWRP to the Otay Water District 450 Reservoir at Sunset 
Park. There is the opportunity to share capacity between the Authority and the Otay Water 
District through cost sharing. This report is used with respect to potential turnouts to the 
Authority. 
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1.2.4 SDCWA South Bay Desalination Study 

The South Bay Desalination Study, prepared by the San Diego County Water Authority, 
investigated co-locating a 30 mgd seawater desalination plant with the South Bay Power 
Plant. The brine would be discharged to the South Bay Ocean Outfall. Similar elements to 
this study include similar pipeline alignments and ocean disposal of the brine. 

1.3 ACKNOWLEDGEMENTS 
The project team wishes to acknowledge the following individuals that participated in the 
preparation of this Master Plan. Without their input, the Plan could not have been 
completed. 
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Chapter 2 

STUDY AREA 
This chapter describes the study area with respect to general characteristics, water supply, 
wastewater disposal, agencies involved, recycled water facilities, and recycled water 
quality. 

2.1 STUDY AREA CHARACTERISTICS 
The Sweetwater Authority service area includes the western portion of the City of Chula 
Vista, National City and the Bonita community, an unincorporated area of San Diego 
County. The Sweetwater Authority boundary and study area is shown on Figure 2.1. 

The City of Chula Vista consists of older residential areas, vibrant urban neighborhoods, 
and newer, master-planned communities. Chula Vista’s west side is largely developed, 
while the east side is experiencing a sustained period of strong growth. The portion of the 
City within the Authority service area is mostly on the west side, from San Diego Bay to 
Interstate 805. County land to the east of Chula Vista is generally vacant and undeveloped. 
Several industrial and office employment centers are located throughout the city in both 
western and eastern Chula Vista. Recreational opportunities within the city include four golf 
courses, two harbor marinas, miles of pedestrian, biking, and equestrian trails, and 
numerous parks and other recreation facilities. 

National City is directly north of Chula Vista and is bounded by the City of San Diego to the 
north and east, and the Bay to the west. Covering 9.2 square miles, National City is the 
second oldest city in San Diego County. The City has four parks and one golf course. It was 
one part of the 26,000 acre El Rancho de la Nacion and has significant historical assets. 

2.1.1 Topography 

The Authority’s service area overall topography varies from generally level mesas, river 
valleys, and coastal plains to steeply sloping canyons, arroyos, drainages, and mountains. 
Elevations across the area range from sea level to roughly 550 feet above mean sea level 
(MSL) at the far eastern boundary. Land uses vary from previously developed land zoned 
for residential, commercial, industrial, and recreational uses to open former agricultural land 
and undisturbed native habitat. 
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Figure 2.1 Sweetwater Authority Service Area 
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2.1.2 Climate 

The climate of the region is characterized by warm, dry summers and mild, wet winters. 
Clear skies predominate for much of the year due to a semi-permanent high-pressure cell 
located over the Pacific Ocean. This high-pressure cell also drives the dominant onshore 
circulation and helps to create subsidence and radiation temperature inversions. 
Subsidence inversions occur during the warmer months when descending air associated 
with the high-pressure cell comes in contact with cool marine air. Radiation inversions 
typically occur on winter nights when air near the ground cools by radiation and the air aloft 
remains warm. The average rainfall is 9.2 inches (Chula Vista station). 

2.1.3 Hydrology 

This section summarizes the land uses and watershed hydrology of the study area. Rainfall 
and evapotranspiration data for the Chula Vista area will be presented in Section 4.2.1, 
Landscape Irrigation Requirements. 

The Sweetwater River watershed is the largest of three encompassing the San Diego Bay 
Watershed, with 230 square miles of the approximate total of 415 square-miles. Over 86 
percent of the watershed is within unincorporated jurisdictions. Major water bodies in the 
watershed include the Sweetwater River, Sweetwater Reservoir, Loveland Reservoir, and 
the San Diego Bay. The dominant land uses in the Sweetwater River watershed are urban 
(29 percent), open space/agriculture (22 percent), and undeveloped (49 percent). 
Approximately two-thirds of the land area categorized as urban is composed of residential 
communities. Approximately 300,000 people currently reside within the Sweetwater River 
watershed, and this amount is projected to increase to 365,000 by 2015.  

The Sweetwater hydrologic unit contains a variety of habitat types including oak and pine 
woodlands, riparian forest, chaparral, coastal sage scrub, and coastal salt marsh. The 
upper watershed contains large, undeveloped areas within the Cleveland National Forest 
and Cuyamaca Rancho State Park, the unincorporated communities of Pine Valley, 
Descanso, and Alpine, and the Viejas Indian Reservation. Unincorporated rural and 
suburban communities characterize the central part of the watershed. The urbanized lower 
portion of the Sweetwater watershed contains portions of several cities including San 
Diego, National City, Chula Vista, La Mesa, and Lemon Grove. 

2.1.4 Groundwater 

All the major drainage basins in the San Diego region contain groundwater basins. Nearly 
all of the local ground waters of the region have been intensely developed for municipal and 
agricultural supply purposes. The direction of groundwater flow is generally toward the 
west, with significant local variations. Groundwater depths vary throughout the plan area 
depending upon topography and range from just beneath the ground surface near the bay, 
to hundreds of feet in hilly areas. Perched water conditions may also be present due to 
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irrigation and runoff. The majority of the study area, other than those areas described 
above, is not expected to have shallow groundwater. Groundwater has historically been 
used for drinking water and agriculture; however, due to decreased water quality and 
conversion of agricultural land to urban uses, groundwater is used in limited cases. 

There are four golf courses within the Authority service area. All of these courses, the City 
of Chula Vista Golf Course, the National City Golf Course, the Bonita Golf Course, and the 
San Diego Country Club all rely significantly on groundwater. The salt content, expressed in 
total dissolved solids (TDS) is relatively high as compared to drinking water quality goals. 
The TDS concentration of these relatively shallow wells ranges from 2,000 to over 3,000 
milligrams per liter (mg/L). Two of the courses blend the groundwater with potable water to 
improve the quality. All of the courses use potable water on the greens. This is discussed 
further in Chapter 4, Market Assessment. 

2.1.5 Water Supply 

The Authority’s water supply includes a combination of resources: local surface water, 
imported water, and groundwater. 

The Sweetwater Authority makes beneficial use of the local groundwater basins. The 
National City wells draw from the San Diego Groundwater Formation. This water has a 
relatively low TDS content. The water is disinfected and pumped into the distribution 
system. A series of wells located along the Sweetwater River pump to the Richard A. 
Reynolds Groundwater Desalination Facility in the northern edge of Chula Vista. The water 
is referred to as “brackish”, and it has a relatively high TDS content. A reverse osmosis 
process removes a significant portion of the salts. The water is then disinfected and 
pumped into the distribution system.  

In addition to the groundwater, the Sweetwater Authority relies on a combination of local 
surface water sources and water imported by the San Diego County Water Authority. The 
Authority owns and operates Loveland Reservoir and the downstream Sweetwater 
Reservoir. The runoff is treated at the Robert A. Perdue Water Treatment Plant located in 
Spring Valley. The plant can treat up to 30 million gallons per day (mgd).  

2.1.6 Existing Wastewater Collection, Treatment, and Disposal 

The Sweetwater Authority does not provide wastewater collection or treatment. The 
responsibility for the sewer collection system lies with the Cities of Chula Vista and National 
City. The Bonita area is within the County of San Diego. The County is responsible for the 
collection system. The collected wastewater is conveyed to the Metropolitan Sewerage 
System for conveyance to the City of San Diego’s Point Loma Wastewater Treatment Plant. 
The treated wastewater is discharged through the ocean outfall to the Pacific Ocean. 
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2.2 EXISTING JURISDICTIONS AND AGENCY COORDINATION 
The Sweetwater Authority Boundaries overlap the boundaries of the Cities of Chula Vista 
and National City and the County of San Diego. Much of the eastern end of the Authority is 
within the County jurisdiction. The Sweetwater Authority is the agency that can purvey 
water and recycled water within its service area. 

2.2.1 Agencies Involved  

There will be other agencies involve with the implementation of this Master Plan. The 
agencies that will be involved with the planning and use of recycled water are summarized 
in Table 2.1. The agency involvement is noted. 

 

Table 2.1 Involved Agencies 
Recycled Water Master Plan 
Sweetwater Authority 

Agency Responsibility and Authority 

Sweetwater Authority Responsible for purveying water, including 
recycled water within the Authority Boundaries. 

City of San Diego Agreement for use of recycled water. Potential 
pipeline construction in City. Use of South Bay 
Outfall for brine disposal. 

City of Chula Vista Parks use. Potential pipeline construction in 
City. 

City of National City Parks use. Potential pipeline construction in 
City. 

Otay Water District Joint use of the proposed Otay 30-inch recycled 
water pipeline. Cost sharing. Construction of 
future capacity. 

Sweetwater Union High School District Use of recycled water. 

Chula Vista Elementary School District Use of recycled water. 

National School District Use of recycled water. 

Regional Water Quality Control Board Recycled Water Waste Discharge 
Requirements, National Pollutant Discharge 
Elimination System Permit for brine disposal. 
Potential 401 permit for river crossing. 

County of San Diego Review of Waste Discharge Requirements. 
Inspections of completed project. Potential park 
irrigation. 

SANDAG MTDB Trolley Crossing. 

Caltrans Freeway Crossings. 
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Table 2.1 Involved Agencies 
Recycled Water Master Plan 
Sweetwater Authority 

Agency Responsibility and Authority 

Corps of Engineers 404 Permit for river crossings. 

California Coastal Commission Environmental Impact Review. Potential permit 
in Coastal zone. 

International Boundary and Water 
Commission 

Use of South Bay Outfall for brine disposal. 

2.3 EXISTING AND POTENTIAL RECYCLED WATER FACILITIES 
There are no existing wastewater treatment plants or recycled water treatment plants within 
the Authority’s service area. 

2.3.1 South Bay Water Reclamation Plant 

One alternative source of recycled water would be the City of San Diego’s South Bay Water 
Reclamation Plant (SBWRP). This plant was completed in May 2002. It is located on Dairy 
Mart Road near the border with Mexico. The plant has a treatment capacity of 15 mgd. The 
plant processes are capable of treating the wastewater to a level meeting the California 
Title 22 requirements for unrestricted use. The treated wastewater undergoes a tertiary 
treatment step that includes filtration and disinfection by ultraviolet light irradiation. The 
recycled water can be used for landscape irrigation, power plant cooling, impoundments, 
and other industrial uses. 

At this time, the plant treats less than 5 mgd. Modifications have been made at key points in 
the collection system to divert additional flows to the plant. These modifications should 
increase the flows to the plant to about 12.5 mgd within the next four years. The City of San 
Diego Otay River Pump Station has been completed. It can deliver wastewater to the City’s 
Grove Avenue Pump Station for delivery to the SBWRP. However, due to current recycled 
water demands and strength considerations, the wastewater is being treated at the Point 
Loma Wastewater Treatment Plant. 

The recycled water is used only on the plant site. In the near future, the International 
Boundary and Water Commission plant and the Otay Water District will begin delivery of 
recycled water 

2.3.1.1 Existing Uses and Source Constraints 

There are plans to divert additional raw wastewater to the City of San Diego Grove Avenue 
Pump Station. From there, the wastewater is pumped to the SBWRP. The recycled water is 
now used for in-plant demands including site irrigation. On-site uses are approximately 0.25 
mgd. 
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Other planned uses include: 

1. The City has sold capacity rights of 0.75 mgd to the International Boundary and Water 
Commission Wastewater Treatment Plant. This plant is located just to the east of the 
SBWRP. 

2. The City and Otay Water District have entered into a contract for up to 6 mgd of 
recycled water. 

3. The City of San Diego may reserve at least 1.0 mgd of recycled water supply for use 
within either their northern or southern service area. If the demand is north of the 
Sweetwater Authority, the recycled water may be “Wheeled” through the Authority’s 
distribution system. The City is currently completing a recycled water master plan for 
the area. The results will not be available until sometime in 2005. 

A total of 8 mgd has been allocated or planned for. There is the opportunity to use up to 7 
mgd of the remaining 15 mgd SBWRP capacity within the Sweetwater service area. 

2.3.1.2 Recycled Water Pumping and Point of Connections 

In discussions with the City, the preferred point of connection would be at an existing 30-
inch line that ends just north of the Dairy Mart Road Bridge that crosses the Tijuana River. 
This pipeline was constructed along with the bridge. The capacity of the pipeline is up to15 
mgd. The existing recycled water pump station located at the SBWRP can be increased in 
capacity to 15 mgd with the addition of two pumps. The facility was designed for this 
expansion. There will be one pump that will serve as mechanical redundancy. 

The Otay Water District has completed the design of a 30-inch pipeline with capacity to 
deliver the 18 mgd of recycled water to their service area. The pipeline will connect at the 
end of the existing City line and end at the future 12 million gallon reservoir located east of 
West Point Drive in Chula Vista. Construction is planned to begin September 2005. 

There are opportunities to connect to the Otay Water District pipeline north of the existing 
terminus at the Dairy Mart Road Bridge. The Authority and District would share in the cost 
of the pipeline from the Bridge to the point of connection. This is discussed further in 
Chapter 5. 

2.3.2 Alternative Water Reclamation Plant 

An option to the SBWRP would be a new plant located within the service area. Based on 
topography, the plant would be located somewhere along the San Diego Bay, either in 
Chula Vista or National City. One potential site would be part of the Chula Vista Bayfront 
development. Based on the proximity to the proposed Duke Energy power plant, this site 
has been utilized in the alternative analysis. 
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2.3.2.1 Capacity and Ownership 

Based on discussions with the City of Chula Vista, a recycled water plant with a capacity of 
up to 10 mgd is considered in this Plan. The City would construct the secondary portion of 
the plant to provide additional wastewater treatment capacity for their service area. The City 
would also construct a connection to the South Bay Ocean Outfall for disposal. The 
Authority could consider construction and operation of the recycled treatment facilities. 

At this time, the City of Chula Vista has no plans to construct a secondary treatment plant. 
The City would continue to utilize the Metro system. The alternative source has been 
considered only with respect to potential cost advantages. 

2.3.2.2 Recycled Water Treatment Processes 

The recycled treatment facilities would be designed to meet the California Title 22 
requirements for unrestricted used. The facilities considered in this report include: 

1. Equalization Storage 

2. Recycled Water Influent Pumping 

3. Media Filtration 

4. Disinfection utilizing Chlorine Contact Basins. 

5. Chemical Storage and Pumping for alum, polymer, and sodium hypochlorite 

6. Distribution System Pumping 

7. Proportional Share of Support Buildings. 

2.3.2.3 Estimated Capital Costs 

The cost for a 10 mgd recycled water treatment facility has been estimated based on similar 
constructed facilities. The estimated capital cost is summarized in Table 2.2. 
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Table 2.2 Recycled Water Capital Cost 
Recycled Water Master Plan 
Sweetwater Authority 

Treatment Process Estimated Cost 

Equalization $2,300,000 

Influent Pumping $1,250,000 

Filtration $3,250,000 

Chemical Facilities $1,630,000 

Chlorine Contact Basin $3,780,000 

Effluent Pump Station $1,250,000 

Electrical Building $1,250,000 

Administration and Maintenance Bldg. Space $510,000 

Site Work $1,250,000 

Subtotal $16,470,000 

Project Costs @ 30 Percent $5,490,000 

Land $2,000,000 

Total Capital Cost $23,960,000 

2.3.2.4 Estimated Operations and Maintenance Costs 

The estimated annual operations and maintenance costs are reported in Table 2.3. The 
costs have been developed based on a peak month production of 10 mgd. The average 
annual equivalent flow is 4.7 mgd. The annual operations cost is equivalent to 
approximately $100 per acre-foot of recycled water produced. 

 

Table 2.3 Recycled Water Annual Operations and Maintenance Cost 
Recycled Water Master Plan 
Sweetwater Authority 

Treatment Process Estimated Cost 

Chemicals $200,000 

Power $160,000 

Labor $120,000 

Parts and Replacement $50,000 

Total O&M Cost $530,000 

Costs for other capacities is considered in Chapter 5. 
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2.4 WATER QUALITY SUMMARY 

2.4.1 Existing Water Quality Review 

The existing recycled water quality from the SBWRP has been reviewed with respect to 
regulatory compliance and irrigation suitability. The disinfected tertiary recycled water 
produced at the SBWRP meets all Title 22 water quality criteria requirements, as reported 
in annual monitoring reports. A future issue may be increases in total dissolved solids 
(TDS). To divert sufficient flows to the SBWRP, diversions may need to be made in Imperial 
Beach. The wastewater TDS is elevated in this area. This is a future issue. The irrigation 
suitability is discussed below. 

2.4.2 Irrigation Suitability 

The SBWRP recycled water has only been used for irrigation at the plant site for two years. 
No problems were noted by City staff. 

The SBWRP effluent monitoring results were reviewed for key irrigation water quality 
parameters. A comparison of the effluent water quality to the water quality guidelines for 
irrigation was developed. It is presented in Table 2.4. Effluent concentrations represent 
average values from 2003 based on the annual SBWRP monitoring report. The bold values 
within Table 2.4 indicate the range of the SBWRP effluent quality. 
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Table 2.4 Water Quality Guidelines for Irrigation(1) 
Recycled Water Master Plan 
Sweetwater Authority 

Established Criteria 
Degree of Use Restriction(2,3,4) 

Irrigation Water Key 
Quality Parameter Units None 

Slight to 
Moderate Severe 

SBWRP 
Effluent(5) 

Salinity ECw dS/m <0.7 0.7-3.0(8) >3.0 1.5 
TDS mg/L <450 450-2000 >2000 972 

Permeability(6)   ECw = 1.5   
 SAR = 0-3 and ECw =  >0.7 0.7-0.2 <0.2  
 SAR(7) = 3-6 and ECw =  >1.2 1.2-0.3 <0.3 (SBWRP) 
 SAR = 6-12 and ECw =  >1.9 1.9-0.5 <0.5  
 SAR = 12-20 and ECw =  >2.9 2.9-1.3 <1.3  
 SAR = 20-40 and ECw =  >5.0 5.0-2.9 <2.9  
Sodium (Na)      

Surface SAR <3 3-9 >9 4.7 
Sprinkler mg/L <70 >70 No Value 193 

Chloride (Cl)      
Surface mg/L <140 140-355 >355 325 
Sprinkler mg/L <100 >100 No Value 325 

Boron (B) mg/L <0.7 0.7-3.0 >3.0 0.4 
Bicarbonate mg/L <90 90-500 >500 304 
PH --- 6.5-8.4 (normal range) 7.4 
Ammonia (NH4) mg/L (see combined N values below) 7 
Nitrate (NO3) mg/L (see combined N values below) <1 
Combined Nitrogen (N) mg/L <5 5-30 >30 <10 
Notes: 
(1) Adapted from University of California Committee of Consultants (1974), and Ayers and Westcot (1994). 
(2) Method and Timing of Irrigation: Assumes normal surface and sprinkler irrigation methods are used. 

Water is applied as needed, and the plants utilize a considerable portion of the available stored soil water 
(50% or more) before the next irrigation. At least 15 percent of the applied water percolates below the root 
zone (leaching fraction [LF] > 15%). 

(3) Site Conditions: Assumes soil texture ranges from sandy loam to clay with good internal drainage with no 
uncontrolled shallow water table present. 

(4) Definitions of “The Degree of Use Restriction” terms: 
None = Recycled water can be used similar to the best available irrigation water. 
Slight = Some additional management will be required above that with the best available irrigation water in 
terms of leaching salts from the root zone and/or choice of plants. 
Moderate = Increased level of management required and choice of plants limited to those which are 
tolerant of the specific parameters. 
Severe = Typically cannot be used due to limitations imposed by the specific parameters.  

(5) Average SBWRP effluent value, 2003. Source: 2003 Annual SBWRP Report. 
(6) Permeability is evaluated based on the combination of adjusted sodium adsorption ratio (SAR) and 

Electrical Conductivity (EC) values. 
(7) Adjusted SAR (adj. RNa) includes the effect of bicarbonate/calcium ratio (Cax). 
(8) Denotes SBWRP values. 
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Table 2.5 summarizes the potential irrigation reuse restrictions of recycled water from 
SBWRP, based on the results of the comparison made in Table 2.4. None of the water 
quality parameters should place severe restrictions on the use of recycled water for 
irrigation. 

 

Table 2.5 Recycled Water Use Restrictions 
Recycled Water Master Plan 
Sweetwater Authority 

Water Quality Parameter Degree of Use Restriction 

Salinity Slight 

Permeability None 

Sodium Slight 

Chloride Slight to Moderate 

Boron None 

Bicarbonate Slight to Moderate 

Combined Nitrogen Slight 

It is important to understand that the successful long-term use of irrigation water depends 
on numerous factors, including rainfall, leaching, soil drainage, irrigation water 
management, salt tolerance of plants, and soil management practices, in addition to water 
quality. It may be necessary for the Authority to coordinate with individual customers to 
apply the best long-term irrigation practices for utilization of recycled water. 
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Chapter 3 

REGULATORY REQUIREMENTS 

3.1 INTRODUCTION 
The purpose of this chapter is to identify and summarize the major existing and proposed 
federal, state, regional, and local regulatory requirements governing the use of recycled 
water by the Sweetwater Authority. Wastewater discharges are governed by both federal 
and State requirements. This pertains to the potential brine disposal to the South Bay 
Ocean Outfall. Recycled water quality and use is regulated by State and local requirements, 
as there are no federal regulations regarding recycled water. Local requirements include 
the Basin Plan and Waste Discharge Requirements set by the Regional Board. This 
chapter also discusses potential groundwater impacts of recycled water use as well as the 
emerging issue of endocrine disrupting compounds. 

The primary laws regulating water quality are the federal Clean Water Act (CWA) and the 
California Water Code. Under the CWA, the Environmental Protection Agency (EPA) or a 
delegated State agency regulates the discharge of pollutants into waterways through the 
issuance of National Pollutant Discharge Elimination System (NPDES) permits. In 
California, the EPA has delegated the NPDES permit functions to the State.  

The NPDES permits set limits on the amount of pollutants that can be discharged into the 
waters of the United States. The California Water Code and the Porter-Cologne Act, a 
provision of the Code, require the State to adopt water quality policies, plans and objectives 
for the protection of the State’s waters. The State Water Resources Control Board 
(SWRCB) and the nine Regional Water Quality Control Boards (RWQCBs) meet this 
requirement by establishing water quality criteria in regional Basin Plans; the Inland Surface 
Waters, Enclosed Bays, and Estuaries Plan; the Thermal Plan; and the Ocean Plan. The 
SWRCB and RWQCBs also have regulatory authority along with the Department of Health 
Services (DHS) over projects using recycled water. The interagency involvement between 
the SWRCB, RWQCB, and DHS is discussed below. 

3.2 PERMITTING AGENCIES 
This section summarizes permitting agencies affecting recycled water projects planned by 
the Authority. 

3.2.1 Water Boards 

The SWRCB and the local RWQCBs are responsible for the issuance of discharge permits 
and requirements for surface water discharges, land discharges, and recycled water 
treatment and usage. The San Diego RWQCB (Region 9) is responsible for issuing permits 
for the City of San Diego South Bay Water Reclamation Plant (SBWRP). The SBWRP is 
one of the potential sources of recycled water to the Authority. 
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3.2.2 State Department of Health Services 

The DHS is responsible for the development of statewide, recycled water treatment and 
usage requirements. These requirements are outlined in Title 22. The requirements are 
implemented via permits issued by the RWQCBs. The permit requirements for distribution 
of recycled water within the Authority service area would be contained in Waste Discharge 
Requirements (WDRs). 

3.2.3 County Department of Health 

The San Diego County Department of Health is responsible for the development and 
implementation of specific local rules and regulations for recycled water use and 
distribution. The County Code of Regulatory Ordinances includes a chapter devoted to 
Water Recycling. It is expected that the County would have review authority and input to the 
WDRs. 

3.2.4 State Lands Commission 

The California State Lands Commission’s (CSLC) purpose is to protect the state’s natural 
environment. Divisions include Environmental Planning and Management, Land 
Management, Marine Facilities, and Mineral Resources Management. The CSLC 
comments on Environmental Impact Reports (EIRs) for projects that affect the State's lands 
and reviews permit applications submitted to the California Coastal Commission and the 
U.S. Army Corps of Engineers. 

The State Lands in the study area would include the San Diego Bay. No facilities are 
planned on State Lands, therefore, no involvement with the State Lands Commission is 
expected. 

3.2.5 California Coastal Commission 

The mission of the Coastal Commission is to: “Protect, conserve, restore, and enhance 
environmental and human-based resources of the California coast and ocean for 
environmentally sustainable and prudent use by current and future generations.” The 
Coastal Commission, in partnership with coastal cities and counties, plans and regulates 
the use of land and water in the coastal zone. New development in the Coastal Zone that 
requires a permit from the Coastal Commission or the appropriate local government 
generally includes the placement of any solid material or structure, a change in land use 
density or intensity, and/or change in the intensity of water use or access to water.  

In San Diego County, the San Diego Coast Area Local Coastal Program oversees the 
responsibilities of the Coastal Commission. The Chula Vista Local Coastal Program 
administered by the City has the authority to govern and regulate development in the 
Coastal Zone. The Chula Vista Local Coastal Program has defined the Coastal Zone as the 
area to the west of Interstate-5 along with two small subareas to the east of Interstate-5, 
namely the Inland Parcel Subarea and the Faivre Street Subarea.  
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The Coastal Commission would review the environmental documentation prepared for the 
recommended project outlined in this Master Plan. A Coastal Development permit would be 
required for major facilities including a new water reclamation treatment plant or large 
reservoir in the Coastal zone. 

3.2.6 Army Corps of Engineers 

United States Army Corps of Engineers (USACE) jurisdiction over navigable waterways and 
adjacent wetlands is based on Section 10 of the Rivers and Harbors Act of 1899 and 
Section 404 of the CWA, respectively. Section 10 of the Rivers and Harbors Act applies to 
all navigable waters of the United States and Section 404 of the CWA applies to all waters 
including wetlands that have sufficient nexus to interstate commerce. The USACE may 
assist in coordination and planning of projects, and is responsible for permitting of projects 
that have the potential to impact navigable waterways and/or wetlands. The Los Angeles 
District of the USACE is responsible for 401 and 404 permits authorizing river crossings 
and wetlands impacts.  

3.2.7 City Permits 

The Development Services Center of the City of San Diego’s Planning and Building 
Department assists with planning and permitting of projects within the City limits. A “Pre-
Application Meeting” with Development Services Staff will allow coordination of permitting 
requirements from the Department, as well as the City’s Engineering Department and Fire 
Department. For projects within a City-identified Redevelopment Project Area, the 
Community Development Department, not Planning and Building, will be the lead for City 
planning and permitting. 

The City of San Diego would also be a permitting agency. Encroachment permits would be 
required for pipeline easements within the City boundaries. 

3.2.8 Caltrans 

The California Department of Transportation (Caltrans) is responsible for permitting projects 
that occur in or cross the right-of-way of state highways. The project includes several 
pipeline crossings at freeways. Caltrans would issue an encroachment permit with 
conditions for these crossings. 

3.2.9 San Diego Unified Port District 

The Port of San Diego’s Environmental Review Department has oversight and review of 
EIRs for projects that occur in the Port, including San Diego Bay and its surrounding 
tidelands. The Port would have review authority for major facilities planned within the joint 
City of Chula Vista and Port Bayfront development. 
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3.2.10 San Diego Local Agency Formation Commission 

The San Diego Local Agency Formation Commission (LAFCO) is a regulatory agency with 
countywide jurisdiction to discourage urban sprawl and encourage the orderly formation 
and development of local government agencies. LAFCO is responsible for coordinating, 
directing, and overseeing changes to local governmental boundaries, including annexation 
and detachment of territory, incorporation of cities, formation of special districts, and 
consolidation, merger, and dissolution of districts. In addition, LAFCO is charged with 
reviewing ways to reorganize, simplify, and streamline governmental structure. 

LAFCO would be involved if the Master Plan included extending the recycled water service 
area beyond the current Authority boundaries. This is not anticipated, and LAFCO would 
not be an approval agency. 

3.2.11 SANDAG 

The San Diego Association of Governments (SANDAG) is responsible for administering the 
MTDB trolley tracks that travel through National City and the City of Chula Vista. Pipeline 
crossings will require an entitlement. The design must conform to the American Railroad 
Engineers and Maintenance Association (AREMA) standards using dry-method boring and 
jacking. 

Table 3.1 summarizes the applicable agencies to this project, and their responsibilities. 

 

Table 3.1 Permitting Agency Summary 
Recycled Water Master Plan 
Sweetwater Authority 

Agency Responsibility 

CA DHS Administer Water Recycling Criteria, Statewide Treatment and 
Use Requirements 

RWQCB Issue Waste Discharge and Water Recycling Requirements 
Issue SBWRP NPDES Permit for Ocean Discharge 
Administer Basin Plan Groundwater Requirements 

County DEH Issue User Permit 
Administer County Rules and Regulations 
Inspect Use Sites and Treatment Facilities 

Coastal Commission Issue Development Permit for Large Facilities in Coastal Zone 

USACE - LA District Issue 401 & 404 Permits for River Crossing and Wetlands Impact 

City of Chula Vista Issue Planning and Building Department Permits 

Caltrans Issue Encroachment Permit for State Right-of-Way 

Port District Review Major Planned Facilities in Port Area 

SANDAG Issue Entitlement for Trolley Rail Crossings 
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3.3 DISCHARGE PERMITS 
The SBWRP discharges to the Pacific Ocean through the South Bay Ocean Outfall. The 
discharge is currently regulated by the RWQCB-issued National Pollutant Discharge 
Elimination System (NPDES) Permit. The SBWRP recycled water is regulated by the 
RWQCB-issued Waste Discharge and Water Recycling Requirements (WDR). The WDR 
includes many of the requirements of Title 22 Water Recycling Criteria, which are discussed 
later in this chapter. Policies affecting requirements in the WDR include the Ocean Plan and 
the San Diego Basin Plan. The Policy for Implementation of Toxics Standards for Inland 
Surface Waters, Enclosed Bays, and Estuaries of California (State Implementation Policy, 
or SIP) is not applicable to the SBWRP discharge to ocean or recycled water users. 

3.3.1 NPDES Permit  

The SBWRP NPDES permit, RWQCB Order No. 2000-129 and NPDES Permit No. 
CA0109045, was issued in September 2000 and amended with Addendum No. 1 in 
November 2002. The NPDES permit allows the discharge of up to 15 mgd of treated 
wastewater to the South Bay Ocean Outfall (SBOO), a joint outfall owned by the City of San 
Diego and the International Boundary and Water Commission. The permit includes effluent 
limits based on Ocean Plan requirements for protection of marine aquatic life and human 
health.  

All effluent that is not recycled must be discharged via the SBOO and is subject to the 
requirements of the NPDES permit. Effluent that is recycled is not subject to the NPDES 
permit requirements. 

3.3.2 Waste Discharge and Water Recycling Requirements 

The SBWRP presently operates under Waste Discharge Requirements Order No. 2000-203 
along with Addendum No. 1, issued by the San Diego RWQCB in October 2004. The WDR 
requires that “effluent used for landscape irrigation purposes shall be treated to the most 
restricted level in conformance with all applicable provisions of California Code of 
Regulations, Title 22, Division 4, Chapter 3 (Water Recycling Criteria) for landscape 
irrigation.” The WDR also includes additional limits beyond the requirements of Title 22 for 
unrestricted landscape irrigation. The WDR and Addendum No. 1 are summarized in Table 
3.2.  

3.3.3 Ocean Plan 

The Water Quality Control Plan for Ocean Waters of California (Ocean Plan) was adopted 
by the State Water Resources Control Board in 1972 and most recently amended in 2001. 
The Ocean Plan requires protection of the beneficial uses of the ocean, which include 
industrial water supply, water contact and non-contact recreation, navigation, commercial 
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and sport fishing, mariculture, preservation and enhancement of Areas of Special Biological 
Significance, preservation of rare and endangered species, marine habitat, fish migration, 
fish spawning and shellfish harvesting. Additional amendments to the Ocean Plan have 
been developed in draft form by the SWRCB. These proposed amendments relate to the 
choice of bacterial indicator organisms and reasonable potential determinations. Any 
changes to the Ocean Plan could result in future changes to the SBWRP’s NPDES permit, 
but will not directly effect requirements for water recycling. 

 

Table 3.2 WDR Effluent Limitations - South Bay Water Reclamation Plant 
Recycled Water Master Plan 
Sweetwater Authority 

Constituents Units 
30-day 

Average 
Daily 

Maximum 
BOD5

 mg/L 30 45
Total Suspended Solids mg/L 30 45
Total Dissolved Solids mg/L 1200 1300 
Chloride mg/L 260 300 
Sulfate mg/L 250 300 
% Na % 60 60 
Manganese mg/L 0.05 0.06 
Methylene Blue Activated Substances (MBAS) mg/L 0.5 0.7 
Iron mg/L 0.3 0.4 
Boron mg/L 0.75 1.0 
Fluoride mg/L 1.0 1.2 
Total Coliform MPN/100mL Note (1) Note (1) 
Turbidity NTU Note (2) Note (2) 
PH Between 6.0 and 9.0 at all times 
Notes: 
(1) The median concentration of total coliform bacteria measured in the disinfected 

effluent shall not exceed a most probable number (MPN) of 2.2 per 100-mL utilizing 
the bacteriological results of the last seven days for which analyses have been 
completed, and the number of total coliform bacteria shall not exceed an MPN of 
23 per 100-mL in more than one sample in any 30-day period. No sample shall 
exceed an MPN of 240 total coliform bacteria per 100-mL. 

(2) Turbidity of the filter effluent shall not exceed a 24-hour average value of 2 NTU 
(nephelometric turbidity units), shall not exceed 5 NTU more than 5% of the time 
during a 24-hour period, and shall not exceed 10 NTU at any time. 

3.3.4 San Diego Basin Plan 

The California Water Code and the federal Clean Water Act require the adoption of water 
quality control plans (Basin Plans) for each of the nine regions of California. The Basin 
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Plans establish the beneficial uses, water quality objectives, and implementation plans for 
the water bodies within each region. 

The RWQCB adopted the Water Quality Control Plan for the San Diego Basin (San Diego 
Basin Plan) in 1994, and six amendments have been added subsequently. The Basin Plan 
identifies the beneficial uses for the major water bodies within the study area. The Basin 
Plan also identifies water quality objectives for the study area. The Basin Plan encourages 
water recycling, and includes Water Reclamation Requirements that the Regional Board 
utilizes in the issuance of water reclamation requirements. The Basin Plan requirements are 
implemented via the SBWRP’s WDR. The Basin Plan can be found online at 
http://www.waterboards.ca.gov/sandiego/programs/basinplan.html.  

3.4 RECYCLED WATER REGULATIONS 

3.4.1 Key Water Recycling Concerns 

Although recycled water use is widespread, numerous issues and concerns still surround its 
use, such as customer, public, legal, and institutional concerns. These issues are often 
interdependent. 

3.4.1.1 Customer Concerns 

Customer concerns with recycled water use often include water quality, quantity, delivery, 
reliability, and price. Customers are concerned about receiving the amount of water they 
require without interruption and at a competitive price. A primary water quality concern is 
whether the quality of the recycled water meets the requirements for the intended use. For 
example, many irrigation uses require low salt and specific ranges of mineral 
concentrations to allow best growth of turf grasses and crops. Another water quality 
concern is what the potential long-term impacts of using recycled water are for the 
community. Customers are concerned about possible land degradation from the recycled 
water. In addition, customers are concerned about how the public may feel about the use of 
recycled water being used at their location or for their products. 

3.4.1.2 Public Concerns 

Public concerns over the use of recycled water are predominantly health related. To be 
amenable to a reuse project, the public must be assured that no short-term or long-term 
adverse health impacts will result from the use of recycled water. The potential human 
health impacts associated with recycled water include direct or indirect contact with 
recycled water at its point of use. Adverse environmental impacts are also a common public 
concern regarding the use of recycled water. Public acceptance of a water reuse project is 
often dependent on the level of treatment that is provided. Therefore, public acceptance 
can be increased by the successful implementation of a public awareness program, which 
emphasizes community education and benefits regarding the use of recycled water. Early 
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public outreach is especially important in the San Diego area, based on the history of 
negative public response. 

3.4.1.3 Institutional Concerns 

Institutional concerns include regulatory and contractual requirements. A recycling project 
must be permitted by the RWQCB and conform to DHS regulations. Also, contracts may be 
required with local water purveyors and irrigation districts to be allowed to provide recycled 
water within their service areas. 

An institutional concern regarding the use of recycled water is the duplication of a utility, as 
discussed in the Service Duplication Act of the Public Utilities Code (PUC), Section 1501 to 
1507. Existing law prohibits a sanitary district from providing recycled water service to any 
part of the sanitary districts' service area that is part of a city, water district, or other local 
agency that provides water service without that agency's prior consent. The PUC also 
allows for compensation for damages that the utility may suffer due to the sanitary district 
extending their facilities into the service area of the privately owned public utility. 

Another institutional issue concerns the potential loss of revenue incurred by converting a 
user from potable water to recycled water. Recycled water is often delivered at a reduced 
rate, while potable water is charged at a fee that covers the full cost of delivery. 

Customer agreements will also need to be obtained from the end users. The customer 
agreements can initially consist of letters of intent from end users stating their intention to 
use recycled water under stated conditions once it becomes available followed by formal 
customer contracts which clearly identify the divisions of responsibility between the recycled 
water wholesaler (producer), retailer, and end-use customer. 

Obtaining easements or access agreements for recycled water pipelines is also considered 
an institutional concern. Easements, or some form of access, may need to be obtained for 
the entire length of the pipelines. Land acquisition may also be required for pump stations, 
storage reservoirs, or other facilities, unless those facilities are constructed on property 
already owned by the Authority. 

3.4.2 DHS Water Recycling Regulations 

All of the potential uses of recycled water listed herein are highly regulated. Several 
agencies have regulatory authority or jurisdiction over potential projects using recycled 
water. The major state agencies include the DHS, the SWRCB, and the RWQCB. In 
addition to State regulatory agencies, there may also be involvement by county and local 
authorities. There are currently no federal regulations pertaining to water recycling. 

The DHS is the primary State agency responsible for public health, whereas the SWRCB 
and the RWQCB are the primary State agencies charged with protection, coordination, and 
control of water quality. These agencies work together to develop discharge permits for 
recycling projects. Generally, the DHS interprets the laws dictated by the California Code of 
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Regulations applicable to reclamation and makes recommendations on individual projects 
to the RWQCB, which is overseen by the SWRCB. The RWQCB issues the final permit for 
the reclamation project. 

The general DHS recycled water regulations, which designate wastewater treatment 
processes, effluent quality, and uses of recycled water, are contained in the California Code 
of Regulations, Title 22, Division 4, Chapter 3, Sections 60301 through 60355 (Water 
Recycling Criteria, or simply Title 22). Additional California regulations for recycled water 
are contained in the Health and Safety Code, the Water Code, and Title 17 of the California 
Code of Regulations. These regulations are intended "...to establish acceptable levels of 
constituents of recycled water and to prescribe means for assurance of reliability in the 
production of recycled water in order to ensure that the use of recycled water for the 
specified purposes does not impose undue risks to health..."  

The most recent revision to California recycled water regulations came into effect in 2001. 
The recent revisions “update the regulations to reflect expansion in the use of recycled 
water, studies on its technical and health effects and advances in treatment technology. 
This action expands the range of allowable uses of recycled water by repealing obsolete 
regulations and adopting regulations establishing criteria for new allowable uses and 
requirements for specific uses, such as irrigation, impoundments, and cooling. In addition, 
this action adopts requirements governing dual-plumbed recycled water systems and 
updates provisions governing backflow prevention devices for consistency with these 
requirements. Finally, this action updates the sampling and analysis standards for clarity.”  

A compilation of California recycled water regulations, known as “The Purple Book” can be 
found online at http://www.dhs.ca.gov/ps/ddwem/ under Water Recycling. 

3.4.2.1 2001 Recycled Water Regulations - Recycled Water Quality 

The DHS regulations define four types of recycled water determined by the treatment 
process and total coliform, bacteria, and turbidity levels. The four treatment types of 
recycled water that are currently permitted by the DHS are summarized in Table 3.3. 
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Table 3.3 Recycled Water Treatment Regulations 
California Code of Regulations, Title 22, Division 4, Chapter 3 
Recycled Water Master Plan 
Sweetwater Authority 

Treatment Level Approved Uses 

Total Coliform 
Standard 
(Median) 

Disinfected Tertiary Recycled Water Spray Irrigation of Food Crops 2.2 / 100 ml 
 Landscape Irrigation(1)  
 Nonrestricted Recreational 

Impoundment 
 

Disinfected Secondary-2.2 Recycled Water Surface Irrigation of Food 
Crops 

2.2 / 100 ml 

 Restricted Recreational 
Impoudment 

 

Disinfected Secondary-23 Recycled Water Pasture for Milking Animals 23 / 100 ml  
 Landscape Irrigation(2)  
 Landscape Impoundment  
Undisinfected Secondary Recycled Water Surface Irrigation of Orchards 

and Vineyards(3) 
N/A 

 Fodder, Fiber and Seed Crops  

Notes: 
(1) Includes unrestricted access golf courses, parks, playgrounds, school yards, and other 

landscaped areas with similar access. 
(2) Includes restricted access golf courses, cemeteries, freeway landscapes, and landscapes 

with similar public access. 
(3) No fruit is harvested that has come in contact with irrigating water or the ground. 

3.4.2.2 Engineering Report 

Title 22 requires the preparation of an Engineering Report to describe the manner by which 
a project will comply with Title 22, prior to the implementation of the recycled water project. 
In March 2001, DHS released an updated document entitled “Guidelines for the Preparation 
of an Engineering Report for the Production, Distribution and Use of Recycled Water” 
(Guidelines). The Guidelines summarize how the Engineering Report shall address 
treatment, monitoring, contingency, use area, and employee training requirements.  

3.4.2.3 RWQCB Waste Discharge Requirements 

The San Diego RWQCB will issue Waste Discharge and Water Recycling Requirements 
(WDR) for the Authority regulating the use and purveyance of recycled water treated at the 
SBWRP and distributed by the Authority. The WDR will require the Authority to develop 
Rules and Regulations for Recycled Water Users.  

The WDR will require the submittal of a Master Plan report that includes the following: 
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• The long-term agreement between the Authority and the City of San Diego for the 
distribution and use of recycled water. 

• Number, location, and type of facilities proposing to utilize recycled water. 

• Specific boundaries of the recycled water use area and location of each use site. 

• A description of pressure, dye, or other test methods used to ensure that there are 
no cross connections between the recycled water system and the potable system. 

• Plans and specifications shall be submitted to the State DHS and County DEH for: 

o  the proposed piping system,  

o pipe locations of potable and recycled lines,  

o type and location of outlets and plumbing fixtures that will be accessible to 
the public,  

o methods and devices used to prevent backflow of recycled water into the 
potable water system, and  

o plan notes related to specific installation and use requirements. 

The WDR will require the following steps prior to hook-up of new reuse sites: 

• Submit a report that certifies the project conforms with the Master Plan report. 

• Inspect the site for possible cross connections. 

• Submit a recycled water use site summary report. 

The WDR will require the following for all reuse sites: 

• Enforce recycled water rules and regulations. 

• Conduct annual reuse site compliance inspections. 

• Notify the State DHS and County DEH of any incidence of recycled water backflow 
into the potable water system. 

• Maintain a current list of all on-site recycled water supervisors.  

Additionally, the WDR will require the submittal of quarterly and annual recycled water 
users summary and compliance reports. 
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3.4.2.4 User Site Requirements 

The following requirements are applicable to individual customers who utilize the recycled 
water. Some of these requirements are applicable only for irrigation use. All users are 
required to apply for, and be issued a user permit, which will implement the following: 

• The user shall designate a recycled water supervisor responsible for proper 
installation, operation, and maintenance of the distribution system and compliance 
with all user requirements. 

• All recycled water storage facilities shall be protected from erosion, overland runoff, 
and other impacts resulting from a 100-year, 24-hour frequency storm and 100-year 
frequency peak stream flows. 

• A copy of recycled water rules and regulations, irrigation system layout map, and a 
recycled water systems operations manual shall be maintained at the use area. 

• Irrigation with disinfected tertiary recycled water shall not take place within 50 feet of 
any domestic water supply well unless a number of conditions are met. 

• Storage of disinfected tertiary recycled water shall not take place within 100 feet of 
any domestic water supply well. 

• Recycled water facilities shall be operated with best management practices (BMPs) 
to prevent direct human consumption and to minimize misting, ponding, and runoff. 

• Irrigation with recycled water shall be during periods of minimal human use. 

• All drinking fountains within the approved use area shall be protected by location 
and/or structure from contact with recycled water spray, mist, or runoff. 

• Facilities used by the public, such as eating surfaces and playground equipment, 
within the approved use area shall be protected to the maximum extent possible by 
siting and/or structure from contact with recycled water spray, mist, or runoff. 

• All recycled water use areas accessible to the public shall be posted with 
conspicuous signs, in a size no less than 4 inches by 8 inches, that include the 
following wording “RECYCLED WATER - DO NOT DRINK” and “PELIGRO: AGUA 
IMPURA - NO BEBER”, and standard advisory picture as included in Title 22.  

• Valve boxes shall be standard concrete or fiberglass box with a special triangular, 
heavy-duty cover. All valve covers on offsite reclaimed water transmission mains 
shall be of non-interchangeable shape with potable water covers with a 
recognizable inscription cast on the top surface. 
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• No physical connection shall be made or allowed to exist between any recycled 
water system and any separate system conveying potable water. 

• The recycled water piping system shall not include any hose bibs. Quick couplers 
that are different from those used on the potable water system may be used. 

• The public water supply shall not be used as a backup source of water unless the 
connection between the two systems is protected by an air gap separation compiling 
with the requirements of Sections 7602(a) and 7603(a) of Title 17.  

• Approved backflow prevention devices shall be properly installed, tested, and 
maintained, by the user in accordance with Section 7605 of Title 17. 

• All recycled water piping and appurtenances in new installations and appurtenances 
in retrofit installations shall be colored purple or distinctively wrapped with purple 
tape in accordance with Section 116815 of the California Health and Safety Code. 

3.4.2.5 Draft Groundwater Recharge Reuse Regulations 

In December 2004, the DHS issued Draft Groundwater Recharge Reuse Regulations, 
which reflect the DHS’ current thinking on groundwater recharge regulation. The draft 
regulations would modify and add sections to Title 22. These draft regulations have been 
used as a basis for permitting recharge projects in the Los Angeles Region. The draft 
regulations, which are still under development, are available online at 
http://www.dhs.ca.gov/ps/ddwem/publications/waterrecycling/recycledraft-12-01-04.pdf.  

The Draft Groundwater Recharge Regulations only apply to Planned Groundwater 
Recharge Reuse Projects (GRRPs). The draft regulations on GRRPs would include 
requirements for a source control program, sufficient diluent water, minimum underground 
retention times, nitrogen removal, compliance with drinking water maximum contaminant 
levels (MCLs), control of total organic carbon (TOC) levels, and monitoring for numerous 
chemicals, including endocrine disrupting chemicals. GRRPs also require an expanded 
Engineering Report. The expanded requirements of GRRPs would most likely be 
incorporated via modification of the SBWRP WDR, should the Authority decide to 
implement groundwater recharge utilizing recycled water. 

3.4.3 County Water Recycling Regulations 

Pursuant to requirements in the SBWRP’s WDR, the County of San Diego has developed a 
document entitled “Rules and Regulations for Recycled Water Use and Distribution within 
the County of San Diego” (County Rules). The County Rules govern the distribution and 
use of reclaimed water for greenbelt irrigation and other non-potable uses as and when it 
becomes available. The County Rules include general requirements for reuse sites, 
facilities design and construction, facilities operation, monitoring and inspection, connection 
and meter charges, service rates, enforcement and penalties, and customer rights.  
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The County Rules state that the “use of potable water for non-domestic uses shall be 
contrary to the City policy, and shall not be considered the most beneficial use of a natural 
resource and shall be avoided to the maximum extent possible.” The County Rules are 
intended to prevent direct human consumption of reclaimed water, control run-off and 
ponding of reclaimed water, prevent contamination of potable water supplies, and isolate 
contamination by other sources which may come into contact with the reclaimed water. 

All recycled water users must file an Application for Service with the Permit Services 
Division, Development Services Department of the City. A user permit shall be issued upon 
approval by the City and the San Diego County Department of Health Services. 

In addition, the San Diego County Code of Regulatory Ordinances, Title 6, Division 7, 
Chapter 5 covers Water Recycling requirements. The county code includes provisions for 
public awareness, implementation, land use permit applications, coordination among 
agencies, prohibition of potable water use for non-potable uses where recycled water is 
available, cross connection control, and inspection of facilities.  

3.5 POTENTIAL GROUNDWATER IMPACTS 
Planned groundwater recharge projects utilizing recycled water will likely have additional 
requirements to assure protection of groundwater quality for potable uses, as discussed in 
Section 3.4.3.3. Recycled water uses such as landscape or agricultural irrigation also have 
the potential to impact groundwater through percolation. Potential contaminants of concern 
include salts, nitrogen, and exotic chemicals. Concentration of salts from potable use and 
wastewater treatment may result in a level that could negatively impact groundwater. The 
WDR does include a 30-day average effluent limit for total dissolved solids (TDS) of 1200 
mg/L. Nonetheless, recycled water usage could result in increased concentrations of the 
contaminants of concern in groundwater. Potential groundwater impacts can be lessened 
through best usage practices, including minimizing over-watering, runoff, and ponding.  

The recycled water quality will have to meet the Water Quality Objectives set in the Water 
Quality Control Plan for the San Diego Basin (9). This is referred to as the Basin Plan. The 
study area is within the Lower Sweetwater and the Otay Valley hydrologic units. The water 
quality for these units is compared to the SBWRP effluent quality in Table 3.4. 
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Table 3.4 Comparison of SBWRP Effluent Quality to Basin Plan Objectives 
 Recycled Water Master Plan 

Sweetwater Authority 

Water Quality Parameter Basin Plan Objective SBWRP Effluent Quality 

Total Dissolved Solids (mg/L) 1,500-3,000 1,000 maximum (1) 

Chloride (mg/L) 500-750 325 

Sulfate (mg/L) 500 344 

Percent Sodium  60 55 

Nitrate (mg/L) (As N) 10 7 

Iron (mg/L) 0.3 0.11 

Manganese (mg/L) 0.05-0.15 0.022 

MBAS (mg/L) 0.5 0.5 (2) 

Boron (mg/L) 0.75-2.0 0.36 

Turbidity (mg/L) 5 Less than 2 (3) 

Color Units (mg/L) 15 No Data 

Fluoride (mg/L) 1 0.67 

Notes: 

1. The City of San Diego has noted that potable water will be blended with recycled water to 
 maintain the maximum TDS concentration of 1,000 mg/L. 
2. WDR limit. 
3. Title 22 limit. 
 

The range of Basin Plan objectives reflects differences among the hydrologic units. All of 
the values reported for the effluent quality are from 2003 data.  

The WDR for the SBWRP regulate the same parameters as the Basin Plan objectives (see 
Table 4.2). Most of the WDR requirements match the Basin Plan except for chloride and 
sulfate which are lower. The 2003 effluent quality did not meet the WDR requirement for 
chloride and sulfate but met the Basin Plan objectives.  

Based on this comparison, the SBWRP effluent is suitable for irrigation in the study area. 

3.6 ENDOCRINE DISRUPTING CHEMICALS 
In the World Health Organization’s 2002 publication, “Global Assessment of the State-of-
the-Science of Endocrine Disruptors”, endocrine disrupting chemicals (EDCs) are defined 
as “an exogenous substance or mixture that alters function(s) of the endocrine system and 
consequently causes adverse health effects in an intact organism, or its progeny, or 
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(sub)populations.” EDCs block, mimic, stimulate, or inhibit the production of natural 
hormones, disrupting the endocrine system’s natural functions. The endocrine system is a 
combination of glands and hormones that assist in vertebrate reproduction, growth, and 
development. Endocrine disruption may be described as a functional change within an 
organism that may lead to adverse health effects. 

In recent years there has been heightened scientific awareness and public debate over 
potential impacts that may result from exposure to EDCs. Humans, fish, and wildlife species 
could potentially be affected by sufficient environmental exposure to EDCs. This section 
discusses what is currently known about EDCs and summarizes potential implications for 
recycled water projects. 

3.6.1 Background 

EDCs can be either natural or anthropogenic contaminants. Plants such as soybeans and 
garlic produce natural EDCs as a defense mechanism. However, most EDCs are 
man-made synthetic chemicals, which are unintentionally released into the environment. 
Certain drugs, such as birth control pills, intentionally alter the endocrine system. 
Categories and sources of substances that are potential EDCs are presented in Table 4.5. 

3.6.2 Ecological Effects 

EPA sponsored the National Toxicology Program (NTP) and the National Institute of 
Environmental Health Sciences to conduct a scientific peer review to evaluate reported 
low-dose reproductive and developmental effects and dose-response relationships for 
EDCs. The NTP submitted the “Report of the Endocrine Disruptors Low-Dose Peer Review” 
to EPA in August 2001. As stated in the NTP report, “the focus of this review was on 
‘biological change’ rather than on ‘adverse effect’ because, in many cases, the long-term 
health consequences of altered endocrine function during development have not been fully 
characterized.” The NTP Report found that endocrine disrupting effects were demonstrated 
when laboratory animals were exposed to low-doses of endocrine active agents. 

Research by Desbrow et al. has documented the presence of ethinyl estradiol (a synthetic 
hormone used in the birth control pill) in municipal wastewater and suggested that the 
presence of natural and synthetic estrogen hormones in wastewater has induced 
vitellogenin production in male fish (Desbrow et al. 1998). Vitellogenin is a protein involved 
in reproduction normally found only in females. Jobling et al. has shown similar results with 
alkylphenolic compounds, breakdown products of a group of industrial surfactants used in 
products such as paints, herbicides, and cosmetics (Jobling et al. 1996). 
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Table 3.5 Potential Endocrine Disrupting Chemicals 
Recycled Water Master Plan 
Sweetwater Authority 

Category 
Example of  
Substances 

Examples of 
 Uses 

Example of  
Sources 

Polychlorinated 
Compounds 

Dioxins, Polychlorinated 
biphenyls 

Industrial production 
(mostly banned) 

Incineration, 
landfill 

Organochlorine 
Pesticides 

DDT, Dieldrin, Lindane Insecticides (many 
phased out) 

Agricultural runoff 

Other Pesticides 
(current use) 

Atrazine, Trifluralin, 
Permethrin 

Pesticides Agricultural runoff 

Organotins Tributyltin Marine antifoulants  Harbors 

Alkylphenolics Nonylphenol Surfactants (and 
their metabolites) 

Industrial and 
municipal effluents 

Phthalates Dibutyl phthalate, 
Butylbenzyl phthalate 

Plasticizers Industrial effluent 

Hormones 17-beta estradiol, Estrone Produced naturally 
by animals 

Municipal effluents 

Synthetic 
Steroids 

Ethinyl estradiol Contraceptives Municipal effluents 

Phytoestrogens Isoflavones, Ligands, 
Coumestans 

Present in plant 
material 

Pulp mill effluents 

Note:  (1) Canadian Wildlife Service, Pacific Wildlife Research Center. 

Other research has since confirmed that natural and synthetic estrogens are present in 
effluents in sufficient quantity to cause endocrine disruption in fish (Rodgers-Gray et al. 
2000). There is a general lack of data that links exposure to low levels of EDCs to adverse 
effects in fish and terrestrial wildlife.  

Adverse effects have been observed in humans when exposed to endocrine disruptors. 
However, the only cases documented have been in regard to instances of gross exposure. 
Human exposure and dose response to EDCs in concentrations at the low levels found in 
the environment is still uncertain. 

The absence of adequate exposure data, especially exposure data during critical 
development periods, is the weakest link in determining whether any observed adverse 
effects in humans and/or fish and wildlife are linked to EDCs. The World Health 
Organization concludes “…our current understanding of the effects posed by EDCs to 
wildlife [including fish] and humans is incomplete.”  
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In a recent study conducted by the USGS (Barnes et al. 2002), occurrence of EDCs or 
potential EDCs was found to be high in surface waters across the country. In the study, 139 
streams were sampled across 30 states for 95 EDCs or potential EDCs. The study found 80 
percent of the streams sampled contained at least one of the sampled constituents. 
Although occurrence was relatively high, measured concentrations were low, usually below 
drinking water standards for compounds having standards.  

3.6.3 Regulations 

In 1996, Congress required that the U.S. EPA “determine whether certain substances may 
have an effect in humans that is similar to an effect produced by a naturally occurring 
estrogen or other such endocrine effect.” In response, the EPA developed the Endocrine 
Disrupter Screening and Testing Advisory Committee (EDSTAC). EDSTAC was charged 
with providing advice on how to design a screening and testing program for EDCs. The final 
report was issued in August 1998 and an approach for screening of chemicals for endocrine 
disrupting effects was recommended. Screening is currently being performed.  

In the July 2003 Draft Groundwater Recharge Reuse Regulations, DHS has included 
monitoring requirements for EDCs and pharmaceuticals in recycled water used for the 
purpose of groundwater recharge. The draft regulation includes no standards for EDCs, but 
requires monitoring of the following EDCs for “information purposes”: 

• Hormones:  
− Ethinyl estradiol. 
− 17-Β estradiol. 
− Estrone. 

• “Industrial” EDCs:  
− Bisphenol A. 
− Nonylphenol and nonylphenol polyethoxylate. 
− Octylphenol and octylphenol ethoxylate. 
− Polybrominated diphenyl ethers (PBDEs). 

• Pharmaceuticals and other substances: 
− Acetaminophen. 
− Amoxicillin. 
− Azithromicyn. 
− Caffeine. 
− Carbamazepine. 
− Ciproflaxin. 
− Ethylenediamine tetra-acetic acid (EDTA). 
− Gemfibrozil. 
− Ibuprofen. 
− Iodinated contrast media. 
− Lipitor. 
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− Methadone. 
− Morphine. 
− Salicylic acid. 
− Triclosan. 

3.6.4 Water Quality Standards 

Several EDCs have been banned in the United States, such as PCBs, DDT, and chlordane. 
However, these chemicals were banned for their carcinogenic effects, not their estrogenic 
effects. Some European countries are further along in phasing out certain chemicals 
because of their hormone interference, but this action is not common among governmental 
agencies worldwide. The approach in the United States has been that more definitive 
information needs to be gathered and conclusive research conducted before regulatory 
measures can be taken.  

Although some chemicals have been conclusively determined to be EDCs, many chemicals 
are termed “suspect,” because there is not enough data to make a decisive determination 
regarding their endocrine disrupting characteristics. Some known EDCs (e.g., PCBs, DDT, 
chlordane) are already regulated via surface water quality standards or drinking water 
standards based on their toxicological and carcinogenic effects. However, no water quality 
standards currently exist for natural and synthetic estrogens or related pharmaceutical 
chemicals. Based on the current state of knowledge regarding dose-response relationships 
of EDCs for various organisms at the low-levels in which they can occur in surface waters, it 
is likely to be a number of years, possibly many years, before any such standards are 
promulgated.  

3.6.5 Treatment Process Removal 

Much research is underway regarding the removal of EDCs through municipal wastewater 
treatment and via tertiary recycled water treatment. EPA Research & Development’s 
National Risk Management Research Laboratory has prioritized research into the fate of 
EDCs in WWTPs. The Water Environment Research Foundation (WERF) has several 
research projects underway, including: 

• Removal of Endocrine Disrupting Compounds in Water Reclamation Systems (WERF 
Project No. 01-HHE-20T). 

• Contributions of Household Chemicals to Sewage and their Relevance to Municipal 
Wastewater Systems and the Environment (WERF Project No. 03-CTS-21UR). 

• Fate of Pharmaceuticals and Personal Care Products through Wastewater Treatment 
Processes (WERF Project No. 03-CTS-22UR). 
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Additionally, the WateReuse Foundation has several research projects underway, including: 

• The Use of Bioassays and Chemical Measurements to Assess the Removal of 
Endocrine Disrupting Compounds in Water Reclamation Systems (WateReuse 
Project No. WRF-01-007). 

• Development of Indicators and Surrogates for Chemical Contaminant Removal in 
Wastewater and Water Reuse Treatment (Water Reuse Project No. WRF-03-014). 

The ongoing research will allow further understanding and quantification of EDCs in 
recycled water, and the implications and potential impacts on recycled water use.  

3.6.6 EDC Issue Summary 

Recently, some concerns have arisen regarding the use of recycled water containing 
endocrine disrupting compounds (EDCs), personal care products, pharmaceutically active 
compounds, and other constituents of concern. No current regulations are in effect 
regarding EDCs in recycled water. However, the Draft Groundwater Recharge Reuse 
Regulations issued in July 2003 contain monitoring requirements for a list of EDCs, 
including hormones, industrial compounds, and pharmaceuticals. It will be important to 
track research and regulations related to the use of recycled water, particularly as related to 
these concerns. 
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Chapter 4 

MARKET ASSESSMENT 

4.1 MARKET IDENTIFICATION AND QUANTIFICATION 
This chapter outlines the potential recycled water demands. The demands have been 
developed through an analysis of existing and potential needs. The Sweetwater Authority 
has separate irrigation meters installed for many of their customers. The meters were 
installed to separate the water use subject to sewer fees. The metered landscape water is 
not subject to the sewer fees imposed by the City of Chula Vista and National City. The 
landscape meter codes are summarized in Table 4.1. 

 

Table 4.1 Landscape Meter Codes 
Recycled Water Master Plan 
Sweetwater Authority 

Revenue Code Type of User 

10 Agricultural 

11 Domestic Landscape 

12 Business Landscape 

13 Industrial Landscape 

14 Government Landscape 

15 Golf Course Landscape 

16 Multi-Unit Landscape 

The meter records were the primary source of identifying potential users. Schools and 
parks are included in Revenue Code 14. Caltrans right-of-way irrigation is also in this code. 
There are over 480 separate meters in these use codes. They represent a potential 
irrigation use of over 3,000 acre-feet per year (AF/yr). 

In addition to these metered records, there are two potential users with significant 
demands. Duke Energy is planning to construct a new power plant just south of their 
existing South Bay Power Plant. It could be on-line by 2009. If water-cooled, the plant 
would require a peak recycled water demand of approximately 5.0 million gallons per day 
(mgd). The second potential demand would be irrigation at the planned Chula Vista 
Bayfront project. This project is located along the South San Diego Bay in the City of Chula 
Vista. It would include the present power plant site as well as the B. F. Goodrich (Rohr) 
facility. The total development area is approximately 550 acres. The potential demands are 
discussed in a subsequent section. The following section identifies the potential users and 
their recycled water demands. 
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As discussed in Chapter 2, the City of San Diego may want to deliver recycled water to their 
service area north of the Sweetwater Authority. Up to 1 mgd would be “Wheeled” through 
the distribution system. This potential flow is not included in this Chapter, but is discussed 
in Chapter 9. 

4.1.1 Customer Assessment Criteria 

Due to the large number of irrigation meters, assessment criteria were developed to 
perform an initial screening. These criteria include: 

• Use quantity: Potential customers with a greater quantity of recycled water usage are 
favored because of economies of scale. 

• Accepted uses: Recycled water has traditionally been used to irrigate golf courses, 
parks, schools, and freeway median. Several of the local school and parks agencies 
are already using recycled water for their facilities in the Otay Water District service 
area. 

• Proximity to large users: The potential Duke Energy Power Plant and the Bayfront 
development will both be large users. Serving other users in conjunction with this 
recycled water distribution pipeline will reduce the cost of service. 

• Proximity to points of connection and storage reservoirs. The most likely source of 
recycled water will be the South Bay Water Reclamation Plant (SBWRP). New piping 
will be extended from the existing 30-inch recycled water line that ends just north of 
the Dairy Mart Road Bridge. Options include constructing turnouts on this planned 30-
inch recycled water line north of the bridge. System storage will be required for the 
Sweetwater Authority users. The point of connection and the optimum reservoir site 
will dictate alternative alignments. Users along the alternative alignments are favored. 

4.1.2 Existing Irrigation Customers 

From the assessment criteria and the total list of landscape meters, an initial screening was 
performed. This screening is only for analytical purposes. It would not preclude service if 
the users were in close proximity to the recommended distribution system. With respect to 
use quantity, the threshold use was considered to be 2.5 acre-feet per year (AF/yr). None of 
the schools or parks were eliminated in this screening. The resulting potential irrigation 
users are listed in Table 4.2. Smaller users, though over the 2.5 AF/yr threshold, were not 
listed individually. Considering the larger users and the planned Chula Vista Bayfront 
property, there is still a potential demand of at least 3,999 AF/yr. This represents a peak 
month recycled water flow of approximately 7.5 mgd. 
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Table 4.2 Projected Demands - Significant Irrigation Users 
Recycled Water Master Plan 
Sweetwater Authority 

User 

Est. Irr. 
Area 

(acres) 

Projected 
Usage 
(afy)(2) 

Peak 
Month 

Demand 
(mgd)(3) 

Peak Day 
Demand 

(mgd) 

Peak 
Hour 

Demand 
(mgd) 

Bay Front Development 250 717.5 1.36 1.76 5.29 
Port Authority 16 47.7 0.09 0.12 0.35 
Duke Energy 4.9 14 .03 .04 0.11 
      

Golf Courses      
San Diego Country Club 165 250.0 0.47 0.61 1.84 
National City Golf Course 39 111.9 0.21 0.28 0.83 
Chula Vista Golf Course 120 344.4 0.65 0.85 2.54 
Bonita Golf Course 80 229.6 0.43 0.56 1.69 
      

Parks      
National City      
El Toyon Park 20.0 57.4 0.11 0.14 0.42 
Kimball Park 24.0 68.9 0.13 0.17 0.51 
Las Palmas Park 24.0 68.9 0.13 0.17 0.51 
Sweetwater Heights Park 1.8 5.2 0.01 0.01 0.04 
Chula Vista      
Rohr Park 47.9 137.5 0.26 0.34 1.01 
Eucalyptus Park 16.7 47.9 0.09 0.12 0.35 
Friendship Park 3.2 9.2 0.02 0.02 0.07 
Norman Park 1.2 3.4 0.01 0.01 0.03 
Memorial Park 6.2 17.8 0.03 0.04 0.13 
Bay Blvd Park 1.2 3.4 0.01 0.01 0.03 
J Street Marina Park 17.1 49.1 0.09 0.12 0.36 
Gayle McCandliss Park 2.5 7.2 0.01 0.02 0.05 
Hilltop Park 7.4 21.2 0.04 0.05 0.16 
Lauderbach Park 3.1 8.9 0.02 0.02 0.07 
SDG&E Park 16.0 45.9 0.09 0.11 0.34 
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Table 4.2 Projected Demands - Significant Irrigation Users 
Recycled Water Master Plan 
Sweetwater Authority 

User 

Est. Irr. 
Area 

(acres) 

Projected 
Usage 
(afy)(2) 

Peak 
Month 

Demand 
(mgd)(3) 

Peak Day 
Demand 

(mgd) 

Peak 
Hour 

Demand 
(mgd) 

Connoley Park 0.6 1.7 0.00 0.00 0.01 
Otay Park 3.4 9.8 0.02 0.02 0.07 
Holiday Estates Parks I & II 0.3 0.9 0.00 0.00 0.01 
Harbor Side Park (future) 6.8 19.5 0.04 0.05 0.14 
      

Caltrans 224 650 1.23 1.60 4.80 
      

Schools      
Sweetwater Union HS      
Castle Park High School 17 48.8 0.09 0.12 0.36 
Castle Park Middle School 7.7 22.1 0.04 0.05 0.16 
Chula Vista High School 15.6 44.8 0.08 0.11 0.33 
Chula Vista Middle School 5.7 16.4 0.03 0.04 0.12 
Hilltop High School 13.1 37.6 0.07 0.09 0.28 
Hilltop Middle School 16 45.9 0.09 0.11 0.34 
Palomar High School 0 0.0 0.00 0.00 0.00 
Sweetwater High School 12.7 36.4 0.07 0.09 0.27 
Chula Vista Elementary SD      
Allen School 5.3 15.2 0.03 0.04 0.11 
Castle Park 0.9 2.6 0.00 0.01 0.02 
Chula Vista Learning Charter 0 0.0 0.00 0.00 0.00 
Hazel Goes Cook 2.4 6.9 0.01 0.02 0.05 
Feaster-Edison Charter 0 0.0 0.00 0.00 0.00 
Harborside 3.3 9.5 0.02 0.02 0.07 
Hilltop Drive 3.4 9.8 0.02 0.02 0.07 
Karl H. Kellogg 2 5.7 0.01 0.01 0.04 
Loma Verde 1.8 5.2 0.01 0.01 0.04 
John J. Montgomery 2 5.7 0.01 0.01 0.04 
Robert L. Mueller Charter 0 0.0 0.00 0.00 0.00 
Lilian J. Rice 3.5 10.0 0.02 0.02 0.07 
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Table 4.2 Projected Demands - Significant Irrigation Users 
Recycled Water Master Plan 
Sweetwater Authority 

User 

Est. Irr. 
Area 

(acres) 

Projected 
Usage 
(afy)(2) 

Peak 
Month 

Demand 
(mgd)(3) 

Peak Day 
Demand 

(mgd) 

Peak 
Hour 

Demand 
(mgd) 

Greg Rogers 3.7 10.6 0.02 0.03 0.08 
Halecrest 1.7 4.9 0.01 0.01 0.04 
Sunnyside 1.3 3.7 0.01 0.01 0.03 
Valley Vista 1.5 4.3 0.01 0.01 0.03 
Vista Square 4.3 12.3 0.02 0.03 0.09 
National School District      
Central Elementary 1.3 3.7 0.01 0.01 0.03 
El Toyon Elementary 2.7 7.7 0.01 0.02 0.06 
Granger Junior High School 8 23.0 0.04 0.06 0.17 
Harbinson Elementary 1.4 4.0 0.01 0.01 0.03 
Kimball Elementary 0 0.0 0.00 0.00 0.00 
Las Palmas Elementary 1.8 5.2 0.01 0.01 0.04 
Lincoln Acres Elementary 2.8 8.0 0.02 0.02 0.06 
National City Middle School 3 8.6 0.02 0.02 0.06 
Olivewood Elementary 2.5 7.2 0.01 0.02 0.05 
Palmer Elementary 3 8.6 0.02 0.02 0.06 
      

Nurseries      
Fred Williamson - 9.5 0.02 0.02 0.07 
Jose Ramos - 20.5 0.04 0.05 0.15 
Nelson William - 8.8 0.02 0.02 0.06 
The Pinery Tree Farm - 2.8 0.01 0.01 0.02 

      
Other Irrigation 200 574 1.09 1.41 4.24 

Totals 1,454 3,999 7.58 9.80 29.50 
Column Footnotes: 

1. Not applicable (N/A) for industrial users.  

2. Based on Chula Vista net evapotranspiration (ET) of 2.87 feet per year.  

3. Maximum month recycled water demand is calculated based on 18% of annual demand 
 occurring in July. Derived from Chula Vista ET records. 
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Meetings were held with each of the major potential users. The information obtained from 
these meetings is summarized in the following sections. The conference notes are 
contained in Appendix B. 

4.1.2.1 Golf Courses 

There are four golf courses within the Sweetwater Service area. The primary source of 
irrigation water is local groundwater. The groundwater total dissolved solids (TDS) content 
at each of the courses is high. Two of the courses utilize potable water to blend with 
groundwater to maintain course conditions. All of the courses utilize salt tolerant grasses. 
All of the courses utilize potable water on the greens. 

4.1.2.1.1 San Diego Country Club 

The San Diego Country Club currently uses 250 AF/yr of potable water to maintain the turf 
quality. The remaining irrigation water is from three wells. The total estimated application is 
350 AF/yr. The grass is Bermuda. 

The groundwater is high in TDS. The highest producing well has a TDS concentration of 
4,000 milligrams per liter (mg/L). The TDS of the other two wells is 2,000 and 2,500 mg/L. 
The goal is to provide an overall blend of 1,100 mg/L. 

There are two on-site ponds used to store the irrigation water. The ponds are lined with a 
total volume of 4 acre-feet. Recycled water would be delivered directly to the ponds. The 
ponds could be used for the diurnal storage. Other system storage would not be needed. 

The course is configured to accept recycled water. The greens are irrigated on a separate 
system. The on-course restrooms and drinking fountains are also separated. 

In addition to the storage ponds, there is room on the course to construct other storage 
reservoirs. The potential use of recycled water would be balanced by the quality needs 
against the cost. 

4.1.2.1.2 National City Golf Course 

This course is owned by National City and managed by a private firm. It is a 9-hole course 
covering approximately 42 acres. The irrigated portion is approximately 39 acres.  

The primary source of irrigation is one well. The groundwater TDS is approximately 2,250 
mg/L. This quality has remained very consistent. The turf is Bermuda grass that holds up 
well to the high TDS. Water quality has not been an issue. 

Potable water is used to irrigate the greens. There is not a separate system for the greens. 
The water is switched from groundwater to well water by valves at the well. Potable water is 
also used when the well pump is out of service for maintenance. 
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The course does not have any storage ponds or hazards. Due to the topography, there is 
not a suitable site for a storage reservoir. 

4.1.2.1.3 Chula Vista Golf Course 

The Chula Vista Golf Course is owned by the City, and it is also managed by a private firm. 
It is an 18-hole course covering approximately 120 acres of irrigable land. It is located on 
Bonita Road along the Sweetwater River. 

The primary source of irrigation water is from wells. There are two wells. One has been 
abandoned due to very high TDS (3,000 mg/L). The remaining well has a TDS 
concentration of 2,600 mg/L. The turf is Bermuda grass. 

Potable water is used on the greens and when the well is out of service. This past year, the 
course has been purchasing potable water to blend with the groundwater. The course 
would be interested in the use of recycled water to blend with the groundwater. However, 
the manager expressed concern about the ability to water “hot spots” during the day. This is 
normal practice, and a restricted nighttime watering schedule would diminish the desirability 
of using recycled water. 

The greens, restrooms and fountains are already served by separate potable water 
systems. The course is ready to accept recycled water. The recycled water would be 
delivered to the existing lake. The lake capacity is on the order of 10 acre-feet. There would 
be space on-site for an additional recycled water reservoir. 

4.1.2.1.4 Bonita Golf Course 

The Bonita Golf Course is an 18-hole, privately owned course located towards the easterly 
end of the Authority service area and just north of the Sweetwater River. 

The 80 acres of irrigable land are irrigated with groundwater. The groundwater quality 
ranges from 1,900 to 2,000 mg/L. With the planting of Paspallum Bermuda and careful 
irrigation management, there are no water quality problems. 

The greens are irrigated with potable water. The course has a 2 acre-foot storage pond. 
Recycled water would be delivered directly to this pond. 

The use of recycled water would be based on cost. The course can manage with the 
existing groundwater quality. 

The locations of all of the golf courses are shown on Figure 4.1. 

4.1.2.2 Parks 

All but one park in the service area are owned by the City of Chula Vista or National City. 
There are 14 existing and a planned park within the Sweetwater Authority service area.  
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Most of the area is irrigated turf. All of the parks have separate landscape meters. 
Separating the bathrooms and fountains should not be a significant problem. 

The City of Chula Vista already has 10 to 12 parks located within the Otay Water District 
service area. The City is aware of the special considerations and is receptive to the use of 
Summit Park recycled water within the Sweetwater service area. 

There are four National City parks within the service area. They are all on separate 
landscape meters. Most of the irrigation can be completed within the required 9:00 pm to 
6:00 am time window for recycled water. Because of the current irrigation system design, 
some areas would need to be irrigated outside of this time-period. One of the parks has ball 
fields used for tournaments. The ball fields require sprinkling between games. This would 
be a special consideration. 

The National City parks utilize salt resistant grasses, either Bermuda or Kikuyu. Reliability 
of the recycled water supply would be an issue. 

The County of San Diego operates the Sweetwater Regional Park located just west of the 
Sweetwater Reservoir. Due to the remote location and relatively high elevation of this park, 
it has not been considered in the market assessment. 

The parks located within the service area are shown on Figure 4.2. 

4.1.2.3 Schools 

There are three school districts within the service area, the Sweetwater Union High School 
District, the Chula Vista Elementary School District, and the National School District. 

The Sweetwater Union High School District has campuses within the Otay Water District 
that utilize recycled water. High chlorine residuals and corrosion has been a concern. There 
is the potential to add three soccer fields at the Hilltop High School campus. The stadium at 
the Sweetwater High School could be converted to a synthetic field, reducing potential 
demands. 

The Chula Vista Elementary School District also has campuses within the Otay Water 
District that are served by recycled water. It was reported that the parents are very 
accepting to the use of recycled water. 

The maintenance staff has experienced accelerated aging of the valve seats and seals 
where recycled water is used. This could be the result of the chlorine residual. The special 
inspections and cross-connection checks add an average of 15 man-hours per site. 

The National School District campuses do not use recycled water at this time. The District 
administration would need to review and approve the use of recycled water. 

All of the schools are shown on Figure 4.3 
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4.1.3 Potential Irrigation Customers 

The Chula Vista Bayfront is a potential irrigation customer. The Bayfront is being jointly 
planned by the City of Chula Vista and the Port of San Diego. The master planning process 
is continuing at the time of this writing.  

The development encompasses 550 acres. Of this, 60 acres is within the San Diego Bay. 
The project will be made up of underutilized areas, the existing South Bay Power Plant, and 
land acquired from Goodrich. The preferred land use plan is referred to as Option C. Option 
C includes open space, residential, office and research and development, retail, civic and 
cultural, hotel, event center, recreational vehicle park, the marina facilities, and the potential 
new Duke Energy power plant uses.  

Irrigation demand projections have not been made by the planning agencies. Based on the 
conceptual land use map for Option C, the estimated irrigable area is 237 acres. This 
represents a significant user in close proximity to the Duke Energy Power Plant. This 
demand is included in the final projections. 

The City of Chula Vista is planning one additional park in the Sweetwater service area. The 
new Harbor Side Park will be constructed on an old Price Club site off Broadway and 
Oxford. The expected size is 6.8 acres. 

4.1.4 Existing Industrial Customers 

There are four existing industrial users. These customers are designated as revenue code 
4. The users and their annual demands are listed in Table 4.3. The use of recycled water 
for laundry purposes is not considered a commercially viable use, and the Prudential 
Overall Supply is not considered in the market assessment. 

 

Table 4.3 Existing Industrial Users 
Recycled Water Master Plan 
Sweetwater Authority 

User Annual Use (AF/yr) 

Prudential Overall Supply 24.3 

Rohr, Inc 94.3 

South Bay Boatyard 4.2 

South Bay Salt Works 4.7 

Total 127.5 

Of these four, only Rohr is a significant use. The current type of industrial use was not 
obtained for this study. The Rohr property (B. F. Goodrich) will become part of the potential 
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Bayfront Development. This demand will be replaced partially by irrigation demands. The 
other users are not large enough to consider in the initial screening. 

4.1.5 Potential Industrial Users 

As identified previously, there is one potential industrial recycled water user. This is the 
proposed Duke Energy Power Plant. It would be located within the planned Bayfront 
Development. The water would be for cooling. Duke Energy is considering two types of 
cooling water treatment--side stream softening and addition of proprietary chemicals. The 
cooling water demand, as well as the brine reject flow, will be different for the two types of 
treatment. 

The maximum demand would occur at peak power plant production coupled with the hottest 
days of the year. This demand would only be expected to occur several times per year. 
Considering annual variations and treatment variations, the Duke Energy demands are 
summarized in Table 4.4. 

 

Table 4.4 Duke Energy Cooling Water Demands 
 Recycled Water Master Plan 

Sweetwater Authority 

Demand Factor Side Stream Softening Chemical Addition 

Average Annual Demand (AF) 2,130 2,714 

Peak Day Demand (mgd) 3.5 4.5 

Peak Hour Demand (mgd) 5.2 6.6 

Minimum Hour Demand (mgd) 1.9 2.3 
 

The recycled water would be delivered to a sump. The water would then be treated and 
pumped to the cooling tower. Approximately 20 percent of the cooling water would be 
discharged as concentrated brine for disposal. Brine disposal is discussed in Chapter 8. 

Water supply reliability is a major consideration. The plant cannot be without cooling water 
at any time. The cooling water demand can increase very quickly in response to power 
needs of the overall grid. 

4.1.6 Other Potential Recycled Water Uses 

Other possible uses of recycled water include groundwater recharge and live stream 
discharge. 

4.1.6.1 Groundwater Recharge 

Groundwater recharge would occur either through injections wells or by percolation into 
river basins. Candidate recharge areas include the Otay and the Sweetwater Rivers. 
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Groundwater recharge has additional regulatory requirements in addition to California Title 
22. These requirements would be set by the State of California Department of Health 
Services (DHS). Key parameters for injection wells include: 

• Recycled water cannot comprise more than 50 percent of the water at any extraction 
well. 

• The recycled water must have a minimum underground detention time of 12 months. 

• Organic removal is required for total organic carbon. This is above the treatment level 
provided at the SBWRP. The additional treatment might consist of granular activated 
carbon or reverse osmosis treatment. 

For spreading basins, the recycled water from the SBWRP could be acceptable if the 
recycled water does not comprise more than 20 percent of the total water. Spreading 
basins would most likely need to be constructed above the 100-year flood plain. 

The Orange County Water District is implementing the Groundwater Replenishment 
System. Highly treated recycled water will be pumped to spreading basins for subsequent 
well withdrawal. This project could be considered as a model for the treatment technologies 
needed to obtain public and regulatory approval. The treatment processes will include 
microfiltration, reverse osmosis, ultraviolet disinfection, and further treatment with hydrogen 
peroxide. The SBWRP does not provide these treatment steps. Based on potential costs 
and implementation issues, this use is not considered further. 

4.1.6.2 Stream Discharge 

The recycled water could be discharged directly to the Otay or Sweetwater Rivers. The 
discharge would be regulated by a National Pollutant Discharge Elimination System 
(NPDES) permit. The permit limits would be set to protect the beneficial uses and receiving 
water quality. 

The Padre Dam Municipal Water District has a NPDES permit to discharge to the San 
Diego River. The Padre Dam plant was designed for a high degree of nitrogen and 
phosphorous removal. The SBWRP was not designed to remove phosphorous. The plant 
cannot remove nitrogen to the levels achieved at Padre Dam.  

The City of Escondido has a NPDES permit for intermittent discharge to Escondido Creek 
during rain events. Flows to the Hale Avenue Resource Recovery Facility can exceed the 
outfall capacity. The NPDES permit only allows discharge during these wet weather events. 

While development of potential discharge requirements is not within the scope of this study, 
it can be concluded that stream discharge should be a low priority, future use. 
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4.1.7 Market Quantification Summary 

The potential recycled water demands are summarized in Table 4.5. The irrigation demand 
alone is approximately 4,000 AF/yr representing an average annual flow of 3.6 mgd. The 
Duke Energy power would add up to 2.4 mgd of average annual demand. 

 

Table 4.5 Recycled Water Market Summary  
Recycled Water Master Plan 
Sweetwater Authority 

User Class 
Estimated Irrigation Area 

(acre) 

Projected Average 
Annual Usage 

(AF/yr)   
Duke Energy N/A 2,130 - 2,715   

Bayfront Development 250 717   

Port Authority 16 48   

Golf Courses 404 936   

Parks 203 584   

Caltrans 224 650   

Schools 151 434   

Nurseries N/A 42   

Other Irrigation 200 574   

Total 1,449 6,115 - 6,700   

4.2 DEMAND VARIATION ANALYSIS 
The previous section identified the irrigation users, the potential irrigated areas, and specific 
recycled water flow demands. This section summarizes the total potential demands. These 
demands are reported as average annual, peak month, peak day, and peak hour demands. 

4.2.1 Landscape Irrigation Requirements 

The major landscape demand will be for turf. A smaller quantity would be used for 
ornamental plantings. The irrigation demands will vary throughout the year based on 
temperature and rainfall. This is outlined below. 

The amount of water required for potential landscape irrigation customers is directly 
dependent on precipitation and evapotranspiration. The amount of precipitation, 
evapotranspiration, and irrigation required for potential irrigation customers are listed in 
Table 4.6.
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Table 4.6 Average Annual Landscape Irrigation Requirements  
Recycled Water Master Plan 
Sweetwater Authority 

Month 

Evapo-
transpiration(1) 

(inches) 
Rainfall(2) 

(inches) 

Net Irrigation 
Requirement(3) 

(inches) 

Percent of 
Annual(4) 

(%) 

January 0.98 1.91 0.00 -- 

February 1.43 1.67 0.00 -- 

March 2.44 1.74 0.95 3% 

April 3.31 0.75 3.46 10% 

May 4.03 0.15 5.25 15% 

June 4.49 0.07 5.98 17% 

July 4.64 0.02 6.25 18% 

August 4.03 0.07 5.36 16% 

September 3.31 0.16 4.26 12% 

October 2.44 0.31 2.88 8% 

November 1.18 1.14 0.05 0% 

December 0.61 1.17 0 -- 

Total 32.9 9.2 34.4 (2.9 feet) 100% 
Notes: 
(1) Source: California Irrigation Management Information System, Average Yearly ET0 

Report, Otay Lake Station No. 147. Adjusted for landscape irrigation coefficient, kL. 
(2) Source: Western Regional Climate Center, Station No. 041758, Chula Vista, 

1948-2004. 
(3) [Evapotranspiration - Rainfall] * 1.15 / 0.85. Where 0.85 = 85% Irrigation Efficiency 

Factor (Average value from Carlos and Guitjens, University of Nevada) and 1.15 = 
15% Leaching Fraction (Average value from Ayers and Westcot, “Water Quality for 
Agriculture”, Food and Agriculture Organization of the United Nations). 

(4) Current month net irrigation requirement divided by total net irrigation requirement. 

The following formula was used to calculate the amount of evapotranspiration from 
landscaped areas in Chula Vista: 

ETL = KL * ET0 , where: 

ETL = Evapotranspiration of landscaped areas (in inches) 

KL = Landscaped area crop coefficient 

ET0 = Reference evapotranspiration (in inches) 
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The reference evapotranspiration was obtained from the California Irrigation Management 
Information System Average Yearly ET0 Report for the nearest station, Otay Lake Station 
No. 147. The landscaped area crop coefficient is the product of factors for species (kS), 
density (kd), and microclimate (kmc). Landscaped areas were assumed to consist of 
approximately 90 percent grassed areas and 10 percent trees. Rainfall data for Chula Vista 
was obtained from the Western Regional Climate Center, Station No. 041758, Chula Vista, 
California. This station is located on 4th Avenue south of E Street. Average monthly rainfall 
data from 1948 to 2004 was available.  

As shown in Table 4.6, the net annual average landscape irrigation requirement in the 
Chula Vista area is approximately 34.4 inches/year, or 2.9 feet/year. The main irrigation 
season is roughly March through October, a period of eight months. However, some 
irrigation requirements are expected throughout the year except for rainy periods. Table 4.6 
shows the average landscape irrigation demand peaks in the month of July at 6.25 inches, 
or 18-percent of the annual total. These values were used to estimate peak irrigation 
demand for recycled water and distribution system sizing requirements. 

4.2.2 Industrial Variations 

The industrial use considered in this Master Plan is cooling water for the Duke Energy 
Power plant. The actual recycled water demand would also vary with the power plant 
output. The expected use profile for the hottest summer day and for chemical addition is 
shown on Figure 4.4. This demand profile is the opposite of the irrigation demand profile. 
Irrigation would occur between 9:00 pm and 6:00 am in the morning. This is opposite of the 
Duke Energy profile. The differing demand patterns are complementary with a resulting 
benefit in facility sizing. 

4.2.3 Irrigation Variations 

As discussed above, the annual average irrigation demands are based on a net 
evapotranspiration and factors for both irrigation efficiency and for a leaching factor. The 
average annual irrigation demand is the irrigation area times the irrigation requirement of 
34.4 inches per year. Irrigation demands vary with peak month, peak day, and peak hour. 
These factors are: 

1. The peak month demand is 18-percent of the average annual demand. 

2. The peak day demand is considered at 130-percent of the average peak month 
demand. This considers the hottest days within the peak month. This factor is 
consistent with the experience of other California agencies that distribute recycled 
water. 

3. The irrigation period considered is to be over an 9-hour period. 

The resulting irrigation demand factors are reported in Table 4.7. 
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Table 4.7 Irrigation Demand Factors  
Recycled Water Master Plan 
Sweetwater Authority 

User Class 

Average 
Annual Use 

(mgd) 

Peak 
Month Use 

(mgd) 
Peak Day 
Use (mgd) 

Peak Hour 
Use (mgd) 

Duke Energy 1.9 - 2.4 3.5 - 4.5 3.5 - 4.5 5.2 - 6.6 

Bayfront Development 0.6 1.36 1.76 5.29 

Port Authority 0.04 0.09 0.12 0.35 

Golf Courses 0.8 1.8 2.3 6.9 

Parks 0.5 1.09 1.42 4.27 

Caltrans 0.58 1.23 1.60 4.8 

Schools 0.36 0.81 1.08 3.15 

Nurseries 0.04 0.08 0.10 0.31 

Other Irrigation 0.51 1.09 1.41 4.24 

Total 5.33 - 5.83 11.0 - 12.0 13.3 - 14.3 34.5- 35.9 

4.3 PUBLIC AND AGENCY OUTREACH 
Public involvement and outreach has an important role in the development of the Recycled 
Water Master Plan. Numerous small group meetings with involved agencies and potential 
customers have been held to discuss recycled water and the Master Plan. These meetings 
have facilitated a more detailed understanding of the potential reuse customers and their 
needs, and therefore have helped to determine the best potential customers and routings 
for the recycled water distribution system. Meetings were held with the following agencies 
potential customers: 

• Bonita Golf Course 
• CalTrans 
• Chula Vista Golf Course 
• Chula Vista Parks Department 
• Chula Vista School District 
• City of Chula Vista 
• County of San Diego 
• Duke Energy 
• National City Golf Course 
• National City Parks Department 
• National City School District 
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• Otay Water District 
• San Diego Country Club (Golf Course) 
• South Bay Water Reclamation Plant 
• Sweetwater Union High School 

This contact provided a chance to inform these potential customers about the Recycled 
Water Master Plan and to gain insight about their opinions regarding the potential for 
recycled water use. General insight gained from the meetings included: agencies and 
customers seemed supportive of recycled water use and understand the needs; cost was 
the main issue for all customers; there were some questions about water quality, but 
customers using groundwater recognized that recycled water would be lower in TDS; most 
customers have knowledge of recycled water use; and most knew about the County and 
State regulations. 

Communication with the public through meetings, the stakeholder workshop, and phone 
conversations has indicated tremendous public support of the recycled water project. 
Continued effort will be maintained to ensure the public is involved with the recycled water 
project throughout its completion. 

4.4 RECYCLED WATER PUBLIC ACCEPTANCE 
Public concerns over the use of recycled water are predominantly health related. To be 
amenable to a reuse project, the public must be assured that no short-term or long-term 
adverse health impacts will result from the use of recycled water. The potential human 
health impacts associated with recycled water include direct or indirect contact with 
recycled water at its point of use. As such, public acceptance of a water reuse project is 
often dependent on the level of treatment that is provided. Therefore, public acceptance 
can be increased by the successful implementation of a public awareness program, which 
emphasizes community education and benefits regarding the use of recycled water. Early 
public outreach in the community is especially important in the San Diego area, based on 
the history of negative public response. 

4.4.1 Statewide Recycled Water Usage 

Water, including recycled water, is a very precious resource in California. The state has 
been practicing water recycling since the 19th century. In fact, the fastest growing water 
supply in California is recycled water. The total amount of recycled wastewater used in 
California in the year 2003 was estimated to be 525,500 acre-feet, approximately two-thirds 
of which was used for irrigation. The success and quantity of statewide recycled water use 
is an indicator of increasing public acceptance. 

Table 4.8 summarizes recycled water use data by SWRCB region, based on a survey 
released by the SWRCB Office of Water Recycling in June 2003. The region numbers 
correspond to the SWRCB regions. The shaded column is the local Region 9.  
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Table 4.8  Recycled Water Use in California 
Recycled Water Master Plan 
Sweetwater Authority 

 Estimated Volume of Reclaimed Water Use Within Region, Acre-Feet/Year 

Types of Reuse 1 2 3 4 5F 5R 5S 6 7 8 9 Total 

Agricultural Irrigation 12,694 8,318 22,110 3,752 110,046 1,314 35,349 8,588 2,951 30,795 5,033 240,950

Landscape Irrigation and 
Impoundments 

2,675 10,114 3,152 26,229 80 51 1,431 8,418 6,624 28,135 24,191 111,100

Industrial Use  - 4,865 26 22,376 - 61 264 65 - 199 - 27,856

Ground Water Recharge - - - 46,247 - - 2,500 - - - 286 49,033

Seawater Barrier - - - 10,651 - - - - - 15,000 - 25,651

Recreational Impoundment  - - - 24,429 111 - - 7,347 - - 1,216 33,103

Wildlife Habitat or Misc. 
Enhancement 

1,977 6,198 5 6,437 - - 1,009 - 172 4,361 41 20,200

Geysers/Energy Production - - - 2,198 - - - - - - - 2,198

Other or Mixed Types - 25 - 9,997 - - - - - 5,159 188 15,369

TOTAL 17,346 29,520 25,293 152,316 110,237 1,426 40,553 24,418 9,747 83,649 30,955 525,460

Source: Office of Water Recycling, State Water Resources Control Board, June 2003. The Authority is in Region 9. 
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The San Diego Region (Region 9) recycles approximately 6 percent of the total amount of 
water recycled in California, at approximately 31,000 acre-feet per year. About 80 percent 
of the recycled water used in the San Diego Region is for landscape irrigation. 

Some of the appropriate uses for recycled water include the following: 

• Irrigation: 
− Farms. 
− Parks. 
− Golf Courses. 
− Roadway Landscaping. 
− Residential and Commercial Landscaping. 

• Industrial Cooling. 

• Construction. 

• Firefighting. 

• Seawater Intrusion Barriers. 

• Groundwater Recharge. 

• Fisheries Enhancement. 

• Wildlife Habitat Maintenance and Development. 

• Recreational Lakes. 

• Toilet Flushing. 

4.4.2 City/Agency Acceptance 

Coordination with other involved agencies has focused on the importance of recycled water 
use and collaboration in its implementation. Meetings at the City of San Diego’s South Bay 
Water Reclamation Plant and with Otay Water District have helped to enhance 
understanding of each agency’s goals and plans for the project. The Cities of Chula Vista 
and National City have been supportive and involved with the Master Plan.  

Public and agency outreach early in the Master Plan process has established 
communication links between the involved parties. After the Recycled Water Master Plan is 
finalized, continued coordination between the agencies will be necessary to ensure the 
success of the selected project. 
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Chapter 5 

RECYCLED WATER SYSTEM ALTERNATIVE DEVELOPMENT 

5.1 OBJECTIVES AND SCREENING CRITERIA 
In Chapter 4, the potential recycled water demand was identified. The entire service area 
could use up to 6,700 acre-feet per year (AF/yr) of recycled water. However, it may not be 
cost effective to serve all of these users. This chapter describes preliminary alternatives for 
the recycled water distribution system. Various alternatives have been developed that take 
into account differing pipeline alignments and number of users served. The cost of water 
has been estimated for each of the alternatives. 

5.1.1 Project Objectives 

The purpose of this Master Plan is to identify the most cost-effective project to serve 
recycled water within the Sweetwater Authority’s service area. This takes into account the 
main project drivers as identified in Chapter 1. They include: 

• The potential construction of the Duke Energy Power Plant. If the plant is water 
cooled, the maximum daily recycled water demand has been projected to be 4.5 
million gallons per day (mgd). This is a significant demand. Potable water can only be 
used for emergency back-up. 

• The development of the Chula Vista Bayfront. There is the potential to irrigate 
approximately 250 acres with recycled water. 

• The “Smart Growth” plans within the Cities of Chula Vista and National City could add 
significantly to potable water demands. Recycled water could offset some of this 
increase. The cost to upgrade the potable water system could decrease. 

The goal is to identify an alternative with comparable costs to other sources of water. The 
reliability of recycled water as a “drought-proof” source is another consideration. 

5.1.2 Screening Criteria 

This chapter describes a wide range of alternatives. Through an evaluation of key factors, a 
series of viable alternatives will be identified. These alternatives will undergo further and 
more detailed evaluations in Chapter 7. Through this further evaluation, the apparent best 
alternative will be identified. 

The preliminary alternatives have been compared with respect to the following criteria: 

1. Total capital cost and the ability of Sweetwater Authority to fund the project. 

2. Comparative cost of water. The resulting cost of water in dollars per acre-foot will be 
compared. Alternatives with higher costs (20 percent or higher) will be eliminated from 
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further consideration. Generally, this will apply to alternatives with costs 20 percent or 
greater than the lowest cost alternatives. 

3. Available supply. The recycled water demands will be compared to the available or 
planned sources. Those alternatives with demands exceeding supply will be eliminated 
or modified to match capacity. The Authority could consider supplementing the recycled 
water supply with other potable sources. This is not considered in this plan. 

4. Use of existing or planned facilities. The alternatives will consider the shared use of the 
planned Otay Water District transmission pipeline. This pipeline will connect to the City 
of San Diego 30-inch pipeline just north of the Dairy Mart Road Bridge. The pipeline 
capacity will be 15 mgd. The Otay Water District has a contract with the City of San 
Diego to use up to 6 mgd. There is an opportunity for the Authority to use part of the 
capacity, through cost sharing, to reduce overall project costs. If the available recycled 
water capacity at the South Bay Water Reclamation Plant is increased beyond 15 mgd, 
there may be the need for a new parallel pipeline to convey the water to the Otay Water 
District, the Authority, or other users north of the Tijuana River. This possibility is not 
considered in this report. 

5.1.3 Source Capacity and Reliability 

The available capacity from the South Bay Water Reclamation Plant is about 7 mgd. The 
available supply considers the Otay Water District share, the International Boundary and 
Water Commission demand, and 1 mgd reserved for use within the City of San Diego. This 
capacity will be used in screening the alternatives as discussed in Chapter 2, an alternate 
source of recycled water is considered in the analysis. This would consist of a new water 
recycling plant constructed within the City of Chula Vista. This plant would also require 
construction of a new secondary treatment plant. There are no plans to construct such a 
plant at this time. A secondary treatment plant constructed solely for recycled water would 
be cost prohibitive. 

5.2 PROJECT ALTERNATIVE DEVELOPMENT CRITERIA 

5.2.1 Planning Criteria  

The alternatives have been developed and analyzed considering the following: 

1. The maximum month demand has been used as the comparison to the available 
recycled water capacity. 

2. Delivery to the Duke Energy Power Plant has been based on the demand pattern as 
shown previously on Figure 4.4. This is the maximum demand on the hottest day. This 
is the worst case condition. 
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3. The distribution system has been sized for the maximum month irrigation demand plus 
a peak day factor of 130 percent. It also has been sized for an irrigation period between 
10:00 pm and 6:00 am. 

4. Storage volume has been sized for the operational variations for the power plant and 
irrigation. These peak demands (irrigation and cooling) are not concurrent. 

5. A minimum delivery pressure of 60 pounds per square (psi) inch has been used for 
irrigation customers and 40 psi with one network pipe out of service. For this case, the 
delivery rate in the remaining network would be greater. This would result in lower 
system pressures. 

6. The maximum pipe velocity has been limited to 6 feet per second with all pipes in 
service and 9 feet per second with one network pipe out of service, as discussed for 
pressure above. 

7. The hydraulic analysis considers the design of the existing recycled water pumps at the 
South Bay Water Reclamation Plant. The station can deliver up to 15 mgd to the Otay 
Water Reservoir in Sunset Park. The maximum reservoir level is elevation 450. 

8. All crossings at rivers, freeways, and trolley tracks would be accomplished utilizing 
trenchless construction techniques. 

5.2.2 Cost Estimating Factors 

The cost estimates contained in this Master Plan represents a Budget Estimate as defined 
by the American Association of Cost Engineers. They are based on the expected pipeline, 
reservoir, and pump station size. The costs have been estimated by one of the following 
methods: 

• Pipeline costs have been based on conceptual pipeline sizes, depths, and type of 
street. The minimum cover has been assumed to be six feet. Pipe sizes are based on 
the Authority’s standards for minimum size and incremental increases in size. Pipe 
material up to 12-inches in diameter would be polyvinyl chloride AWWA C900. Pipe 
material for 16- through 24-inch pipe is either PVC C905 or cement mortar lined and 
coated steel, depending on location and pressure. Pipe material for 30-inch diameter 
pipe is cement mortar lined and tape coated steel. Construction in paved areas 
considers repaving based each jurisdictions requirements. Vendors and suppliers 
were contacted to obtain price quotes for current pipe and construction materials 
costs. 

• Costs for trenchless pipeline crossings at rivers, freeways, and trolleys have been 
developed by Jacobs Associates based on their experience with trenchle4ss 
technologies for similar local projects. 
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• For this project, fifteen locations have been identified where trenchless construction 
should be considered. Various techniques have been identified as applicable for this 
project for trenchless construction as follows: 1) Conventional Microtunneling, 2) Non-
Standard Microtunneling (Rock), 3) Auger Boring, 4) Pipe Ramming, and 5) 
Horizontal Directional Drilling (HDD) 

The five technologies listed are described in The Preliminary Design Report 
Alignment Study by Jacobs Associates in Appendix of this Master Plan. 

• Costs for reservoirs and pump stations have been based on a review of cost curves 
and recently completed projects maintained by Carollo Engineers. 

• Power costs have been estimated utilizing preliminary pump sizing developed by the 
hydraulic model. An average rate of $0.13 per kilowatt-hour has been used. 

• The capital costs for each alternative include $600,000 per mgd of capacity from the 
SBWRP. This is the capacity charge contained in the recent contract between the 
Otay Water District and the City of San Diego for similar capacity from the South Bay 
plant. 

• A commodity charge of $350 per AF is included for water delivered by the SBWRP. 
This includes pumping at the plant. This commodity charge is contained in the 
contract referenced above. Both the capacity and commodity charges will be finalized 
in an agreement between the Authority and City of San Diego. 

• The costs for a new recycled water treatment plant have been estimated based on 
recent projects designed by Carollo Engineers. 

All of the estimates include an allowance of 30 percent for administration, engineering, and 
contingencies. The costs are representative of an Engineering News Record Construction 
Cost Index Los Angeles of 8184. 

5.2.3 Basis of Costs 

The cost estimates prepared for the pipelines are based on a unit cost for each size of pipe 
and each type of pipe material. Two types of pipe trenches are developed for open trench 
construction, and three types of pavement replacement are used depending on location. 
Pipe sizes selected for the Master Plan are based on the Authority’s standard diameters as 
listed in Table 5.1. 
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Table 5.1 Standard Pipeline Sizes 
 Recycled Water Master Plan 

Sweetwater Authority 

Size Type 

6 inches Standard Size 

8 inches Standard Size 

12 inches Standard Size 

16 inches Standard Size 

18 inches Non-standard Size 

20 inches Non-standard Size 

24 inches Standard Size 

30 inches Standard Size 

The two non-standard sizes of 18- and 20-inch pipe diameters are considered in Chapter 7, 
analysis of viable alternatives. The smaller sized are considered as an alternative to 24-
inches with respect to potential cost savings. 

Two generic trench sections were developed for pipelines within the Sweetwater Authority 
service area for PVC and steel pipelines. The unit costs were further defined between work 
in major and minor streets. Similar cost breakdowns were prepared for pipelines located 
with the City of San Diego. The unit costs reflect agency standards for trench width, 
bedding, and pavement replacement. 

The two generic trenches developed for the Sweetwater Authority service area correspond 
to pavement replacement and restoration in major and minor streets. Pipeline construction 
in 4-lane major streets require 5 inches of asphalt on 12 inches of base with a 12-foot wide 
top-course pavement. Pipeline construction in 2-lane minor streets require 4 inches of 
asphalt on 6 inches of base with a narrower top-course pavement. 

The two generic trenches developed for the City of San Diego also correspond to pavement 
replacement and restoration in major and minor streets. Pipeline construction in 4-lane 
major streets require 9 inches of concrete trench cover with a 6-foot wide asphalt wearing 
surface. Pipeline construction in 2-lane minor streets require 7 inches of concrete trench 
cover with a narrower asphalt wearing surface. 

Table 5.2 provides the unit costs of each pipe size for each trench. The unit costs include 
the following items: Sawcut and remove existing asphalt pavement; trench excavation and 
haul trench spoil to stockpile; piping material including welding pipe joints for steel pipe; 
pipe zone backfill and compaction; trench backfill and compaction; pavement replacement 
and restoration; trench shoring system; and traffic control. Fittings, valves and 
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appurtenances for pipelines are not quantified in the cost estimates. The costs for these 
items are accounted for in the estimating contingency. The unit costs also include sales tax, 
contractor markups, and an engineering contingency. 

5.3 ALTERNATIVE DEVELOPMENT 
Alternative alignments have been developed considering the following factors: 

• Identification of recycled water service areas based on the location of demands. 

• Potential source of recycled water, and. 

• Alternative connections between the Sweetwater Authority and the SBWRP. 

 

Table 5.2 Pipeline Unit Cost Summary 
Recycled Water Master Plan 
Sweetwater Authority 

  Pipe Trench Location 

  Sweetwater Authority City of San Diego 

Pipe Size 
(inches) 

Material Major Road 
($/linear foot) 

Minor Road 
($/linear foot) 

Major Road 
($/linear foot) 

Minor Road 
($/linear foot) 

6 PVC 
C-900 

 $ 180  $ 124  $  -  $  - 

8 
PVC 

C-900 
 $ 188  $ 133  $ 212  $ 148 

12 
PVC 

C-900 
 $ 212  $ 157  $ 241  $ 176 

16 PVC 
C-905 

 $ 286  $ 211  $ 267  $ 203 

16 10 gauge 
Steel C200 

 $ 326  $ 247  $ 307  $ 240 

20 PVC 
C-905 

 $ 334  $ 261  $  -  $  - 

20 10 gauge 
 Steel C200 

 $ 364  $ 287  $ 346  $ 279 

24 PVC 
C-905 

 $ 383  $ 310  $  -  $  - 

24 10 gauge 
 Steel C200 

 $ 394  $ 317  $ 376  $ 309 

30 10 gauge 
 Steel C200 

 $ 450  $ 374  $ 430  $ 362 
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For each of the service area alternatives identified, two sources of recycled water were 
considered. The first is the SBWRP owned and operated by the City of San Diego. This 
plant has a capacity of 15 mgd, but only 7 to 7.5 mgd would be available to the Sweetwater 
Authority for its recycled water needs. The second source would be a potential recycled 
water plant located in the City of Chula Vista. As discussed in Chapter 2, up to a 10 mgd 
plant could be constructed. The cost of the secondary treatment plant and the outfall 
connection to the South Bay Ocean Outfall is not included in the evaluations. 

Given these two recycled water sources, three service areas have been identified. These 
include: 

1. The entire Sweetwater Authority service area, 

2. The area west of Interstate 805 in Chula Vista and both east and west of Interstate 805 
in National City, and, 

3. The area in Chula Vista west of Interstate 805 and south of the Sweetwater River. 

Eight alternatives have been identified, and features of each alternative are summarized in 
Table 5.3. Maximum recycled water demands and annual deliveries are presented in Table 
5.4. 

Each alternative was analyzed using H20Map Water GIS version 5.0 by MWH Soft, Inc. 
This program is GIS (geographical information systems) based that combines spatial 
analysis and mapping tools with both steady state and extended period simulation network 
modeling. It is a standalone program and does not require an interface with additional 
graphics programs.  

With respect to Alternatives 1 and 2 whose source is the SBWRP, there is not sufficient 
supply to serve the maximum month demand, although analyses are conducted as if supply 
is available. As discussed previously, augmenting the supply with other water sources is not 
considered. The demand for Alternative 3 matches the available supply. 

Alternatives 1, 2, 3, 7 and 8 consider the SBWRP as the source and include sharing 
capacity in the Otay Water District transmission pipeline. The transmission pipeline was 
designed for a maximum flow of 15 mgd. The Otay Water District has contracted with the 
City of San Diego for a delivery of up to 6 mgd. Alternatives 1, 2 and 3 share the entire 
length of the transmission pipeline to supply a Sweetwater reservoir that would be located 
near the 12 million gallon Otay 450-1 Reservoir to be constructed in conjunction with the 
transmission pipeline. The Otay reservoir will be located east of Brandywine Avenue and 
south of Olympic Parkway in the City of Chula Vista, but outside the Sweetwater Authority. 
Alternatives 7 and 8 share a portion of the pipeline and rely on turnouts either at the north 
end of the Dairy Mart Bridge or at Beyer Boulevard to supply the Authority. Alternatives 4, 
5, 6, 7 and 8 also include a reservoir in the same location as the reservoir for Alternatives 1, 
2 and 3. 
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Table 5.3 Recycled Water System Alternative Development  
Recycled Water Master Plan 
Sweetwater Authority 

 Service Area Recycled Water 
Source SBWRP Connection 

Alt. Authority 
Wide 

West 
805 

West of 
805/South of 
Sweetwater 

River 
SBWRP Chula 

Vista 
Otay 

Pipeline 
Beyer 

Boulevard 
West 

Alignment 

1 X   X  X   
2  X  X  X   
3   X X  X   
4 X    X (N/A) (N/A) (N/A) 
5  X   X (N/A) (N/A) (N/A) 
6   X  X (N/A) (N/A) (N/A) 
7 Most cost-effective of 1,2, or 3 X   X  
8 Most cost-effective of 1,2, or 3 X    X 

 

Table 5.4 Recycled Water Demand Summary 
Recycled Water Master Plan 
Sweetwater Authority 

Alternative 
Recycled Water 

Source 
Maximum Month 
Demand (mgd) 

Annual Demand 
(AF/yr) 

1 SBWRP (1) 9.71 5,470 
2 SBWRP 8.30 4,720 
3 SBWRP 7.49 4,300 
4 City of Chula Vista (2) 9.71 5,470 

5 City of Chula Vista (2) 8.30 4,720 

6 City of Chula Vista (2) 7.49 4,300 

7 SBWRP 7.49 4,300 

8 SBWRP 7.49 4,300 
(1) South Bay Water Reclamation Plant - Available Supply 7 mgd. 
(2) Potential Chula Vista Plant - Capacity up to 10 mgd. 

The Otay Water District transmission pipeline is 30 inches in diameter and approximately 
5.4 miles long. The pipe would connect to the SBWRP to a point just north of the Dairy Mart 
Bridge. From this point, it follows primarily minor roads in the City of San Diego before 
reaching Main Street near the intersection with Oleander Avenue in the City of Chula Vista. 
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It follows Main Street east and turns north on Brandywine. It turns east on Sequoia Street 
and passes through a residential neighborhood before entering the Otay reservoir site. 

Operational storage will be required for the system. Figure 5.1 defined the daily demand 
variation for irrigation users. Irrigation occurs between the hours 9:00 pm and 6:00 am, but 
for modeling purposes, an eight-hour time frame between 10:00 pm to 6:00 am is used. 
Average day of maximum month demands are represented, thus they must be multiplied by 
a factor of three to convert the flow to an eight-hour period. Maximum month demands are 
used rather than maximum day because it is unlikely that all users will require the maximum 
day demand at the same time. The maximum month demand provides a more realistic 
approach. The Duke daily flow variation represents the daily process demands of the 
hottest day of the year and was presented in Figure 4.4. The supply from the SBWRP is 
assumed constant throughout the 24-hour period. The operational storage is calculated by 
an hour-by-hour balance between supply and demand. The total reservoir storage allows 
for 5 feet of dead storage at the bottom to prevent vortexing and re-suspension of solids. 
The volume also allows a buffer for several hours of demand. 

For the preliminary alternative evaluation, a reservoir site north of the planned Otay Water 
District reservoir is considered. The reservoir would have maximum water surface elevation 
of 450 feet. This elevation would provide sufficient pressure to the entire Authority service 
area without re-pumping. This was the only site identified with these characteristics. The 
pump station at the SBWRP has sufficient head capacity to deliver to this grade. The pump 
station at the alternative sources would be designed to this hydraulic grade. Users below 
elevation 250 would require pressure-reducing valves to limit delivery pressure to 60 psi. 

5.3.1 Alternative No. 1 - Authority Wide (SBWRP Source) 

5.3.1.1 General Description 

Alternative 1 considers supplying Authority-wide recycled water demands of 9.71 million 
gallons per day (mgd). The distribution system is shown in Figure 5.2. Pumps at the 
SBWRP deliver recycled water to the Sweetwater reservoir via the Otay Water District 
transmission pipeline. The entire demand is fed by gravity from the reservoir.  

5.3.1.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.2. They include the Duke Energy Power 
Plant, the new Bay Front Development and other irrigation users such as golf courses, 
parks, schools in Chula Vista and National City. The system extends east of Interstate 805 
to supply users on either side of the Sweetwater River. Other smaller irrigation users 
include freeways and private businesses that can be conveniently supplied by the 
distribution system to the larger users. Demand elevations within the Authority range from 
approximately 10 to 236 and can be supplied by gravity from the reservoir. 
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Pipelines in major roads in Chula Vista include: 

• Olympic Parkway, 

• Orange Avenue, 

• Palomar Street, 

• 4th Avenue, 

• Sweetwater Road, and 

• Bonita Road. 

Pipelines in major roads in National City include: 

• Highland Avenue, 

• 30th Street, 

• Plaza Boulevard, 

• Division, and 

• Euclid Avenue. 

Based on size and pressure, the transmission pipelines in the major roads are all steel. All 
other pipes are PVC with the exception of pipes in trenchless crossings. Trenchless 
crossings and their features are presented in Table 5.5. 

5.3.1.3 Model Results 

The distribution system for Alternative 1 is show on Figure 5.2. For the purpose of this 
analysis it is assumed that there is sufficient supply at the SBWRP to meet the 9.71 mgd 
maximum month demand 

The reservoir would provide the operational storage needed to meet demand fluctuations. 
The reservoir would have a minimum diameter of 150 feet with a volume of approximately 
3.9 million gallons to meet the maximum month irrigation demands and the maximum day 
process demand of Duke. The reservoir would be located north of the planned Otay Water 
District reservoir. 

The distribution system pipes range in diameter from 6 inches to 30 inches. The diameter of 
the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 30 inches. 
The maximum flow and velocity in this 30-inch pipe are 12,400 gallons per minute (gpm) 
and 5.6 feet per second (fps). 
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Pressures within the Authority service area would range from 60 psi to 140 psi. The 
southwest portion of the Authority would have the highest pressures, and the Karl H. 
Kellogg Elementary School the minimum pressure. This school is located in the 
southeastern portion of the Authority at an elevation of approximately 236 feet. In general, 
users in the eastern portion exhibited lower pressures than users in the western portion, but 
all users with the exception of those in the southeastern portion would require pressure 
reducing valves to reduce pressures to reasonable values. 

 

Table 5.5 Trenchless Crossings Summary - Alternative 1 
Recycled Water Master Plan 
Sweetwater Authority 

Crossing Type Method Length Depth 
Carrier 

Pipe 
Size 

Casing 
Size 

   (feet) (feet) (inches) (inches)

Olympic Pkwy at I-805 
Fwy Freeway Auger 

Boring 600 40 24 36 

Anita St at I-5 Fwy Freeway Auger 
Boring 350 30 24 36 

Anita St at Industrial 
Blvd Railroad Auger 

Boring 100 12 24 36 

Palomar Avenue at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

Naples Blvd at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

L Street at I-5 Fwy Freeway Auger 
Boring 400 20 12 18 

F Street at I-5 Fwy Freeway & 
Railroad 

Auger 
Boring 560 40 16 24 

4th Ave at SR 54 Freeway & 
River HDD(1) 1,560 30 16 24 

2nd Ave at SR 54 Freeway & 
River HDD 550 30 16 24 

Bonita Road at I-805 
Fwy Freeway Auger 

Boring 400 20 16 24 

Central Ave at 
Sweetwater River River HDD 600 20 12 18 

Total Length 5,320    
Notes:  (1) Horizontal Directional Drilling 
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5.3.1.4 Estimated Costs 

Estimated costs for Alternative 1 are given in Table 5.6. 

 

Table 5.6 Summary of Estimated Costs - Alternative 1 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 83,429,600 

Sweetwater’s Otay Pipe Cost Share  $ 10,572,800 

Reservoir Cost  $ 5,100,000 

Capacity Charge  $ 5,826,000 

Annual Commodity Charge  $ 1,914,500 

Annual Operations and Maintenance Costs  $ 718,400 

Power  $ 0 

Equivalent Cost of Water ($/acre-foot)  $ 2,020 

The pipeline and reservoir costs include an allowance of 30 percent for engineering, 
administration, and contingencies. 

The Sweetwater Otay Pipe cost share represents Authority’s portion of the Otay Water 
District transmission main cost based on maximum month flow. For Alternative 1, the 
Sweetwater Authority maximum month demand would be 9.71 mgd, which 62 percent of 
the total pipe capacity of 15 mgd. Thus, the cost share represents 62 percent of the total 
estimated cost. However, as discussed previously, the maximum month demand is greater 
than the available supply from the SBWRP. 

The capacity and commodity charges are based on the maximum month and average 
annual flows reported in Table 5.4. The annual operations and maintenance costs include 
the amount to maintain and administer approximately 50 miles of pipe. No power cost is 
reported because the entire network is fed by gravity from the reservoir. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. 
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5.3.2 Alternative No. 2 - West of Interstate 805 (SBWRP Source) 

5.3.2.1 General Description 

Alternative 2 would supply the City of Chula Vista west of Interstate 805 and National City. 
The recycled water demands is 8.3 mgd. The distribution system is shown in Figure 
5.3.Recycled Water Users and Distribution Facilities 

The users include the same as Alternative 1 west of Interstate 805, although users east of 
Interstate 805 within National City are included. The main difference from Alternative 1 is 
the deletion of the Bonita area demands. Other smaller irrigation users include freeway 
landscaping and private businesses that can be conveniently supplied by the main 
distribution system. Similar to Alternative 1, demand is supplied by gravity from the 
reservoir. 

Transmission pipelines over 16-inches in diameter in open-cut trenches in major roads in 
Chula Vista, National City and San Diego are cement mortar lined and coated, 10-gauge 
steel. Pipelines in major roads in Chula Vista include: 

• Olympic Parkway, 

• Orange Avenue, 

• Palomar Street, and 

• 4th Avenue. 

Pipelines in major roads in National City include: 

• Highland Avenue, 

• 30th Street, 

• Plaza Boulevard, 

• Division, and 

• Euclid Avenue. 

There are no distribution pipelines in roads within the City of San Diego. All other pipes are 
PVC with the exception of pipes in trenchless crossings. Trenchless crossings and their 
features are presented in Table 5.7. 
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Table 5.7 Trenchless Crossings Summary - Alternative 2 
Recycled Water Master Plan 
Sweetwater Authority 

Crossing Type Method Length Depth 
Carrier 

Pipe 
Size 

Casing 
Size 

   (feet) (feet) (inches) (inches)

Olympic Pkwy at I-805 
Fwy Freeway Auger 

Boring 600 40 24 36 

Anita St at I-5 Fwy Freeway Auger 
Boring 350 30 24 36 

Anita St at Industrial 
Blvd Railroad Auger 

Boring 100 12 24 36 

Palomar Avenue at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

Naples Blvd at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

L Street at I-5 Fwy Freeway Auger 
Boring 400 20 12 18 

F Street at I-5 Fwy Freeway & 
Railroad 

Auger 
Boring 560 40 16 24 

4th Ave at SR 54 Freeway & 
River HDD(1) 1,560 30 16 24 

2nd Ave at SR 54 Freeway & 
River HDD 550 30 16 24 

Total Length 4,320    
Notes:  (1) Horizontal Directional Drilling 

5.3.2.2 Model Results 

As for Alternative 1, the demand exceeds the SBWRP available supply. However, this 
analysis assumes no limits in supply. 

The reservoir would have a minimum diameter of 125 feet with a volume of approximately 
2.7 million gallons. The basis of sizing for all reservoirs was discussed in Section 5.3 

The distribution system pipes range in diameter from 6 inches to 30 inches. The diameter of 
the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 30 inches. 
The maximum flow and velocity in this pipe are 9,500 gpm and 4.3 fps. 
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Pressures within the Authority range from 70 psi to 160 psi. As with Alternative 1, the 
highest pressures were in the southwestern portion of the Authority, and the lowest 
pressures in the eastern portion where the ground elevations are typically higher. All users 
with the exception of those in the southeastern portion of the Authority would require 
pressure-reducing valves to reduce pressures to reasonable values. 

5.3.2.3 Estimated Costs 

Estimated costs for Alternative 2 are given in Table 5.8. 

 

Table 5.8 Summary of Estimated Costs - Alternative 2 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 61,311,800 

Sweetwater’s Otay Pipe Cost Share  $ 9,928,600 

Reservoir Cost  $ 3,541,700 

Capacity Charge  $ 4,980,000 

Annual Commodity Charge  $ 1,652,000 

Annual Operations and Maintenance Costs  $ 602,800 

Power  $ 0 

Equivalent Cost of Water ($/acre-foot)  $ 1,833 

The basis is identical as for Alternative 1. 

The Otay Pipe cost share represents the portion of the Otay Water District transmission 
main for which the Sweetwater Authority is responsible based on maximum month flow. For 
Alternative 2, the Sweetwater Authority maximum month demand is 8.3 mgd, which 58 
percent of the total flow of 14.3 mgd. Thus, the cost share represents 58 percent of the total 
estimated cost. 

The capacity and commodity charges are based on the maximum month and average 
annual flows reported in Table 5.4. The annual operations and maintenance costs include 
the amount to maintain and administer approximately 40 miles of pipe. No power cost is 
reported because the entire network is fed by gravity from the reservoir. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. This value is lower 
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than that for Alternative 1 because the incremental cost to serve the relatively small 
demands east of Interstate 805 is higher due the length of pipe required to serve them. 

5.3.3 Alternative No. 3 - West of Interstate 805 and South of Sweetwater 
River (SBWRP Source) 

5.3.3.1 General Description 

Alternative 3 considers supplying Chula Vista west of Interstate 805 and south of the 
Sweetwater River. The recycled water demands is 7.49 mgd. The distribution system is 
shown in Figure 5.4. 

5.3.3.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.4. Similar to Alternatives 1 and 2, demand 
is supplied by gravity from the reservoir. 

Transmission pipelines in open-cut trenches in major roads in Chula Vista are cement 
mortar lined and tape coated 10-gauge steel. Pipelines in major roads in Chula Vista 
include: 

• Olympic Parkway, 

• Orange Avenue, 

• Palomar Street, and 

• 4th Avenue. 

There are no distribution pipelines in roads within the City of San Diego. All other pipes are 
PVC with the exception of pipes in trenchless crossings. Trenchless crossings and their 
features are presented in Table 5.9. 
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Table 5.9 Trenchless Crossings Summary - Alternative 3 

Recycled Water Master Plan 
Sweetwater Authority 

Crossing Type Method Length Depth 
Carrier 

Pipe 
Size 

Casing 
Size 

   (feet) (feet) (inches) (inches)

Olympic Pkwy at I-805 
Fwy Freeway Auger 

Boring 600 40 24 36 

Anita St at I-5 Fwy Freeway Auger 
Boring 350 30 24 36 

Anita St at Industrial 
Blvd Railroad Auger 

Boring 100 12 24 36 

Palomar Avenue at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

Naples Blvd at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

L Street at I-5 Fwy Freeway Auger 
Boring 400 20 12 18 

F Street at I-5 Fwy Freeway & 
Railroad 

Auger 
Boring 560 40 16 24 

Total Length 2,210    

5.3.3.3 Alternative 3 Model Results 

The reservoir would have a minimum diameter of 100 feet with a volume of approximately 
1.7 million gallons to meet operational fluctuations. The daily fluctuation in level ranges from 
full, or thirty feet deep, down to five feet. 

The distribution system pipes range in diameter from 6 inches to 24 inches. The diameter of 
the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 24 inches. 
The maximum flow and velocity in this pipe are 7,800 gpm and 5.6 fps. 

Pressures within the Authority range from 60 psi to 140 psi. The maximum and minimum 
pressure locations are similar to Alternatives 1 and 2. All users with the exception of those 
in the southeastern potion would require pressure-reducing valves to reduce pressures to 
reasonable values. 
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5.3.3.4 Estimated Costs 

Estimated costs for Alternative 3 are given in Table 5.10. 

 

Table 5.10 Summary of Estimated Costs - Alternative 3 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 40,091,100 

Sweetwater’s Otay Pipe Cost Share  $ 9,503,300 

Reservoir Cost  $ 2,266,700 

Capacity Charge  $ 4,494,000 

Annual Commodity Charge  $ 1,505,000 

Annual Operations and Maintenance Costs  $ 444,600 

Power  $ 0 

Equivalent Cost of Water ($/acre-foot)  $ 1,504 

The Otay Pipe cost share represents the portion of the Otay Water District transmission 
main for which the Sweetwater Authority is responsible based on maximum month flow. For 
Alternative 3, the Sweetwater Authority maximum month demand is 7.49 mgd, which is 56 
percent of the total pipe flow of 13.49 mgd. Thus, the cost share represents 56 percent of 
the total estimated cost. 

The capacity and commodity charges are based on the maximum month and average 
annual flows reported in Table 5.4. The annual operations and maintenance costs include 
the amount to maintain and administer approximately 27 miles of pipe. No power cost is 
reported because the entire network is fed by gravity from the reservoir. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. This value is lower 
than that for Alternatives 1 and 2 because the incremental costs to serve the relatively small 
demands east of Interstate 805 and National City are higher due the length of pipe required 
to serve them. 

5.3.4 Alternative No. 4 - Authority Wide (Chula Vista Source) 

5.3.4.1 General Description 

Alternative 4 considers supplying Authority-wide recycled water demands of 9.71 million 
gallons per day (mgd). The distribution system is shown in Figure 5.5. Pumps at the 
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proposed water reclamation plant south of the new Duke Power Plant in Chula Vista deliver 
recycled water to the Sweetwater reservoir via the new distribution system.  

5.3.4.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.5. The system extends east of Interstate 
805 to supply users on either side of the Sweetwater River. Demand elevations within the 
Authority range from approximately 10 to 236 feet. Maximum daily demand can be supplied 
directly by the pumps at the proposed plant with the diurnal variation supplied by gravity 
from the reservoir. 

Pipelines in open-cut trenches in major roads in Chula Vista, National City and San Diego 
are cement mortar lined and tape coated 10-gauge steel. Pipelines in major roads in Chula 
Vista and National City include the same pipes listed in Section 5.3.1.2. There are no 
distribution pipelines in roads within the City of San Diego. All other pipes are PVC with the 
exception of pipes in trenchless crossings. Trenchless crossings and their features are the 
same as Alternative 1 and are presented in Table 5.5. 

5.3.4.3 Model Results 

For Alternative 4, the reservoir would have a diameter of 150 feet and a volume of 
approximately 3.9 million gallons. As for all alternatives, the reservoir would be located just 
north of the planned Otay Water District 12 million gallon reservoir. 

The distribution system pipes range in diameter from 6 inches to 24 inches. The diameter of 
the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 24 inches. 
The maximum flow and velocity in this pipe are 5,200 gpm and 3.7 fps. 

Pressures within the Authority range from 70 psi to 160 psi. This Alternative exhibits the 
same distribution of pressure as Alternatives 1, 2 and 3, i.e., higher pressures in the 
southwestern portion and lower pressures in the eastern portion. All users would require 
pressure-reducing valves to reduce pressures to reasonable values. 
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5.3.4.4 Estimated Costs 

Estimated costs for Alternative 4 are given in Table 5.11 

 

Table 5.11 Summary of Estimated Costs - Alternative 4 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 81,909,400 

Treatment  $ 24,050,000 

Reservoir Cost  $ 5,100,000 

Annual Operations and Maintenance Costs 
for Treatment and Pipelines 

 $ 1,347,600 

Equivalent Cost of Water ($/acre-foot)  $ 1,875 

The pipeline costs include the unit costs of each size of pipe for each trench type given in 
Table 5.2 multiplied by the total length of pipe as calculated by H20Map and the reservoir 
cost is based on $1.00 per gallon of storage. Treatment considers the cost for treating the 
secondary effluent to Title 22 standards. A thirty-percent project cost has been added to 
these three values. 

The annual operations and maintenance costs include the amount to maintain and 
administer approximately 50 miles of pipe, and the annual treatment costs include those to 
operate and maintain the tertiary treatment facilities. Power cost to run the pumps is 
included in the treatment cost. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. 

5.3.5 Alternative No. 5 - West of Interstate 805 (Chula Vista Source) 

5.3.5.1 General Description 

Alternative 5 considers supplying Authority-wide recycled water demands of 8.3 million 
gallons per day (mgd). The distribution system is shown in Figure 5.6. Pumps at the 
proposed water reclamation plant south of the new Duke Power Plant in Chula Vista deliver 
recycled water to the Sweetwater reservoir via the new distribution system.  

5.3.5.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.6. They include the same users as 
Alternative 2 west of Interstate 805, although users east of Interstate 805 are included for 
National City. Other smaller irrigation users include freeways and private businesses that 
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can be conveniently supplied by the distribution system to the larger users. Maximum daily 
demand can be supplied directly by the pumps at the proposed plant with the diurnal 
variation supplied by gravity from the reservoir. 

Transmission pipelines in open-cut trenches in major roads in Chula Vista, National City 
and San Diego are cement mortar lined and coated, 10-gauge steel. Pipelines in major 
roads in Chula Vista and National City include the same pipes listed in Section 5.3.2.2. 
There are no distribution pipelines in roads within the City of San Diego. All other pipes are 
PVC with the exception of pipes in trenchless crossings. Trenchless crossings and their 
features are the same as Alternative 2 and are presented in Table 5.7. 

5.3.5.3 Model Results 

Pumps at the proposed Chula Vista water reclamation plant supply 8.3 mgd over a 24-hour 
period to the distribution system and reservoir. The reservoir provides for the diurnal 
variation and has a diameter of 125 feet and a volume of approximately 2.7 million gallons. 
The reservoir would be located north of the planned Otay Water District reservoir. 

The distribution system pipes range in diameter from 6 inches to 24 inches. The diameter of 
the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 20 inches. 
The maximum flow and velocity in this pipe are 3,400 gpm and 3.5 fps. 

Pressures within the Authority range from 70 psi to 170 psi with a distribution similar to the 
previous models. All users would require pressure-reducing valves to reduce pressures to 
reasonable values. 

5.3.5.4 Estimated Costs 

Estimated costs for Alternative 5 are given in Table 5.12 

 

Table 5.12 Summary of Estimated Costs - Alternative 5 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 60,845,300 

Treatment  $ 21,320,000 

Reservoir Cost  $ 3,541,700 

Annual Operations and Maintenance Costs 
for Treatment and Pipelines 

 $ 1,162,000 

Equivalent Cost of Water ($/acre-foot)  $ 1,702 
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The annual operations and maintenance costs include the amount to maintain and 
administer approximately 40 miles of pipe, and the annual treatment costs include those to 
operate and maintain the tertiary treatment facilities. Power cost to run the pumps is 
included in the treatment cost. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. 

5.3.6 Alternative No. 6 - West of Interstate 805 and South of the 
Sweetwater River (Chula Vista Source) 

5.3.6.1 General Description 

Alternative 6 considers supplying Authority-wide recycled water demands of 7.49 million 
gallons per day (mgd). The distribution system is shown in Figure 5.7. Pumps at the 
proposed water reclamation plant south of the proposed Duke Energy Power Plant in Chula 
Vista deliver recycled water to the Sweetwater reservoir via the new distribution system.  

5.3.6.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.7 and are the same as Alternative 3. 
Maximum daily demand can be supplied directly by the pumps at the proposed plant with 
the diurnal variation supplied by gravity from the reservoir. 

Pipelines in open-cut trenches in major roads in Chula Vista are cement mortar lined and 
tape coated 10-gauge steel and are the same as listed in Section 5.3.3.2. There are no 
distribution pipelines in roads within the City of San Diego. All other pipes are PVC with the 
exception of pipes in trenchless crossings. Trenchless crossings and their features are the 
same as Alternative 3 and are presented in Table 5.9. 

5.3.6.3 Model Results 

Pumps at the proposed Chula Vista water reclamation plant supply 7.49 mgd over a 24-
hour period to the distribution system and reservoir. The reservoir provides for the diurnal 
variation and has a diameter of 100 feet and a volume of approximately 1.7 million gallons. 
The reservoir would be located north of the planned Otay Water District 12 million gallon 
reservoir. 

The distribution system pipes range in diameter from 6 inches to 24 inches. The diameter of 
the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 20 inches. 
The maximum flow and velocity in this pipe are 2,900 gpm and 3.0 fps. 

Pressures within the Authority range from 70 psi to 170 psi with a distribution similar to the 
previous models. All users would require pressure-reducing valves to reduce pressures to 
reasonable values. 
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5.3.6.4 Estimated Costs 

Estimated costs for Alternative 6 are given in Table 5.13 

 

Table 5.13 Summary of Estimated Costs - Alternative 6 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 38,602,000 

Treatment  $ 19,500,000 

Reservoir Cost  $ 2,266,700 

Annual Operations and Maintenance Costs 
for Treatment and Pipelines 

 $ 963,800 

Equivalent Cost of Water ($/acre-foot)  $ 1,350 

The annual operations and maintenance costs include the amount to maintain and 
administer approximately 27 miles of pipe, and the annual treatment costs include those to 
operate and maintain the tertiary treatment facilities. Power cost to run the pumps is 
included in the treatment cost. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. 

5.3.7 Alternative No. 7 - West of Interstate 805 and South of Sweetwater 
River (SBWRP Source via Beyer Boulevard) 

5.3.7.1 General Description 

Alternative 7 considers supplying Chula Vista west of Interstate 805 and south of the 
Sweetwater River. The recycled water demands is 7.49 mgd. The distribution system is 
shown in Figure 5.8. Pumps at the South Bay Water Reclamation Plant deliver recycled 
water to the distribution system and Sweetwater reservoir located north of the planned Otay 
Water District reservoir via the Otay Water District transmission pipeline to a turnout at 
Beyer Boulevard. A pipeline follows Beyer Boulevard to the distribution system. 

5.3.7.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.8. Similar to Alternatives 4, 5 and 6, the 
pumps at the SBWRP can supply the demand directly with the reservoir supplying the 
diurnal variation. All pipe materials and pipe trenches are similar to Alternative 3. All pipes 
in trenchless crossings are also the same with one addition. Trenchless crossings and their 
features are presented in Table 5.14. 
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5.3.7.3 Alternative 7 Model Results 

The reservoir would have a minimum diameter of 100 feet with a total volume of 
approximately 1.7 million gallons to meet the operational fluctuations.  

The distribution system pipes range in diameter from 6 inches to 24 inches. The diameter of 
the piping from the Otay Water District transmission main turnout to the distribution system 
is 24 inches, and the diameter of the piping from the reservoir to the intersection of Orange 
Avenue and Hilltop is also 24 inches. The maximum flow and velocity in these pipes are 
5,400 gpm and 5.5 fps and 2,900 gpm and 3.0 fps, respectively 

Pressures within the Authority range from 70 psi to 170 psi with a distribution similar to the 
previous models. All users would require pressure-reducing valves to reduce pressures to 
reasonable values. 

 

Table 5.14 Trenchless Crossings Summary - Alternative 7 
Recycled Water Master Plan 
Sweetwater Authority 

Crossing Type Method Length Depth 
Carrier 

Pipe 
Size 

Casing 
Size 

   (feet) (feet) (inches) (inches)

Olympic Pkwy at I-805 
Fwy Freeway Auger 

Boring 600 40 24 36 

Anita St at I-5 Fwy Freeway Auger 
Boring 350 30 24 36 

Anita St at Industrial 
Blvd Railroad Auger 

Boring 100 12 24 36 

Palomar Avenue at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

Naples Blvd at Industrial 
Blvd Railroad Auger 

Boring 100 12 12 18 

L Street at I-5 Fwy Freeway Auger 
Boring 400 20 12 18 

F Street at I-5 Fwy Freeway 
& Railroad 

Auger 
Boring 560 40 16 24 

Otay River River HDD(1) 2,600 30 24 36 

Total Length 4,810    
Notes:  (1) Horizontal Directional Drilling 
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5.3.7.4 Estimated Costs 

Estimated costs for Alternative 7 are given in Table 5.15. 

 

Table 5.15 Summary of Estimated Costs - Alternative 7 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 49,810,700 

Sweetwater’s Otay Pipe Cost Share  $ 1,489,000 

Reservoir Cost  $ 2,266,700 

Capacity Charge  $ 4,494,000 

Annual Commodity Charge  $ 1,505,000 

Annual Operations and Maintenance Costs  $ 466,200 

Power  $ 0 

Equivalent Cost of Water ($/acre-foot)  $ 1,541 

The Otay Pipe cost share represents the portion of the Otay Water District transmission 
main for which the Sweetwater Authority is responsible based on maximum month flow. For 
Alternative 7, the Sweetwater Authority maximum month demand is 7.49 mgd, which is 56 
percent of the total pipe flow of 13.49 mgd. Sweetwater Authority would be responsible for 
the portion of the line from up to Beyer Boulevard only. Thus, the cost share represents 56 
percent of the estimated cost for this portion, which is approximately 4,500 linear feet. 

The capacity and commodity charges are based on the maximum month and average 
annual flows reported in Table 5.4. The annual operations and maintenance costs include 
the amount to maintain and administer approximately 27 miles of pipe. No power cost is 
reported because the entire network is fed by the head from the pumps at the SBWRP and 
gravity from the reservoir. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value.  

5.3.8 Alternative No. 8 - West of Interstate 805 and South of Sweetwater 
River (SBWRP Source via West Alignment) 

5.3.8.1 General Description 

Alternative 8 considers supplying Chula Vista west of Interstate 805 and south of the 
Sweetwater River. The recycled water demands is 7.49 mgd. The distribution system is 
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shown in Figure 5.9. Pumps at the South Bay Water Reclamation Plant deliver recycled 
water to the distribution system and Sweetwater reservoir via a westerly alignment along 
Sunset and Thermal after crossing under the Tijuana River. 

5.3.8.2 Recycled Water Users and Distribution Facilities 

The recycled water users are shown on Figure 5.8. Similar to Alternatives 4, 5 and 6, the 
pumps at the SBWRP can supply the demand directly with the reservoir supplying the 
diurnal variation. 

All pipe materials and pipe trenches are similar to Alternative 3. All pipes in trenchless 
crossings are also the same with two additions. Trenchless crossings and their features are 
presented in Table 5.16. 

 

Table 5.16 Trenchless Crossings Summary - Alternative 8 
Recycled Water Master Plan 
Sweetwater Authority 

Crossing Type Method Length Depth 
Carrier 

Pipe 
Size 

Casing 
Size 

   (feet) (feet) (inches) (inches)

Olympic Pkwy at I-805 
Fwy Freeway Auger 

Boring 600 40 24 36 

Anita St at I-5 Fwy Freeway Auger 
Boring 350 30 24 36 

Anita St at Industrial 
Blvd Railroad Auger 

Boring 100 12 24 36 

Palomar Avenue at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

Naples Blvd at 
Industrial Blvd Railroad Auger 

Boring 100 12 12 18 

L Street at I-5 Fwy Freeway Auger 
Boring 400 20 12 18 

F Street at I-5 Fwy Freeway 
& Railroad 

Auger 
Boring 560 40 16 24 

Tijuana River River HDD(1) 5,300 30 24 36 

Otay River River HDD(1) 2,600 30 24 36 

Total Length 10,110    
Notes:  (1) Horizontal Directional Drilling 
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5.3.8.3 Alternative 8 Model Results 

The pumps at the SBWRP would supply 13.49 mgd over a 24-hour period. They supply the 
Otay Water District 6 mgd and the Sweetwater Authority 7.49 mgd via the Otay Water 
District 30-inch diameter transmission pipeline. The Sweetwater Authority demand 
branches from the transmission main just north of the Dairy Mart Bridge. The transmission 
main has already been constructed to this point. 

The reservoir must have a minimum diameter of 100 feet with a volume of approximately 
1.7 million gallons to meet the maximum month irrigation demands and the maximum day 
process demand of Duke. The daily fluctuation in level ranges from full, or thirty feet deep, 
down to five feet. 

The distribution system pipes range in diameter from 24 inches down to 6 inches. The 
diameter of the piping from the SBWRP to the distribution system is 24 inches, and the 
diameter of the piping from the reservoir to the intersection of Orange Avenue and Hilltop is 
also 24 inches. The maximum flow and velocity in these pipes are 5,500 gpm and 3.9 fps 
and 3,200 gpm and 2.3 fps, respectively. 

Pressures within the Authority range from 180 psi to 80 psi with a distribution similar to the 
previous models. All users would require pressure-reducing valves to reduce pressures to 
reasonable values. 

5.3.8.4 Estimated Costs 

Estimated costs for Alternative 8 are given in Table 5.17. 

 

Table 5.17 Summary of Estimated Costs - Alternative 8 
Recycled Water Master Plan 
Sweetwater Authority 

Pipeline Costs  $ 60,849,900 

Sweetwater’s Otay Pipe Cost Share  $ 0 

Reservoir Cost  $ 2,266,700 

Capacity Charge  $ 4,494,000 

Annual Commodity Charge  $ 1,505,000 

Annual Operations and Maintenance Costs  $ 487,200 

Power  $ 0 

Equivalent Cost of Water ($/acre-foot)  $ 1,724 
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The pipeline costs include the unit costs of each size of pipe for each trench type given in 
Table 5.2 multiplied by the total length of pipe as calculated by H20Map and the reservoir 
cost is based on $1.00 per gallon of storage. A thirty-percent contingency factor has been 
added to both of these. 

This Alternative does not include a value for the Otay Pipe cost share because the portion 
of the transmission main that will be used has already been constructed. The pipe currently 
ends just north of the Dairy Mart Bridge. 

The capacity and commodity charges are based on the maximum month and average 
annual flows reported in Table 5.4. The annual operations and maintenance costs include 
the amount to maintain and administer approximately 27 miles of pipe. No power cost is 
reported because the entire network is fed by the head from the pumps at the SBWRP and 
gravity from the reservoir. 

The equivalent annual cost of water considers all factors presented above. The annual cost 
is divided by average annual demand to arrive at the reported value. 

5.4 PRELIMINARY ALTERNATIVE SCREENING 
Eight alternatives have been defined to potentially supply the Sweetwater Authority with 
recycled water. Cost analyses were prepared to determine the annual cost to construct and 
operate these alternatives. A comparison of the annual cost as well as the feasibility of 
constructing the necessary infrastructure will determine which alternatives are selected for 
further evaluation. 

5.4.1 Alternative Comparison 

Table 5.18 provides a summary of each alternative and its associated annual cost. 
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Table 5.18 Summary of Alternatives and Annual Costs 
Recycled Water Master Plan 
Sweetwater Authority 

Alternative Description Source of 
Recycled Water 

Unit Cost 
($/acre foot) 

1 Authority Wide SBWRP  $ 2,020 

2 West of Interstate 805 SBWRP  $ 1,833 

3 West of Interstate 805 and South of 
Sweetwater River SBWRP  $ 1,504 

4 Authority Wide Chula Vista  $ 1,875 

5 West of Interstate 805 Chula Vista  $ 1,702 

6 West of Interstate 805 and South of 
Sweetwater River Chula Vista  $ 1,350 

7 
West of Interstate 805 and South of 
Sweetwater River (via Beyer 
Boulevard) 

SBWRP  $ 1,541 

8 
West of Interstate 805 and South of 
Sweetwater River (via West 
Alignment) 

SBWRP  $ 1,724 

5.4.2 Alternatives Selected for Further Evaluation 

A review of the unit costs summarized in Table 5.18 indicate the order of the alternatives 
from the least cost to the highest cost is 6, 3, 7, 5, 8, 2, 4 and 1. However, there are no 
plans to construct a plant in the City of Chula Vista. The City will continue to use capacity in 
the Metro system. 

Alternatives 1 and 2 are based on demands that exceed the available supply from the 
SBWRP. All potential users were considered within each of the alternative service areas 
without regard to available supply. This case represent the maximum possible demands. 
Larger irrigation users within these service areas include golf courses. For Alternative 1, the 
Bonita Golf Course and the Chula Vista Golf Course located east of Interstate 805 are 
currently served by groundwater. The National City Golf Course west of Interstate 805 
considered in both Alternatives 1 and 2 is also served by groundwater. At this time, these 
courses have indicated they will remain on groundwater and would use recycled water on 
an intermittent basis for blending if groundwater quality became an issue. Thus, these 
demands are not considered viable and supplying the smaller demands in the vicinities of 
these golf courses would become less cost effective because of the lengths of pipe, and the 
trenchless crossings would still be required. Thus, Alternatives 1 and 2 will not be 
considered further. 
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The remaining Alternatives include Alternatives 3, 7 and 8. The service area for these is 
bounded by Interstate 805 on the east and the Sweetwater River on the north. They do not 
include the three golf courses listed above, so the demand from the potential users is a 
more realistic value that the SBWRP can supply. Alternatives 3 and 7 are also considered 
to be more cost effective because they exhibit the second and third least annual cost. 
Alternative 8, which includes the west alignment from the SBWRP, is not as cost effective 
as the other two because of the requirement of approximately 7,900 feet of trenchless 
construction. Cost savings may be realized in this alternative by combining the trenchless 
crossings with the proposed brine pipe required for Reynolds Desalination Plant, the Duke 
Power Plant and a proposed desalination plant located north of the Otay River. Thus, 
Alternatives 3, 7 and 8 will be evaluated further in Chapter 7. 
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Chapter 6 

ENVIRONMENTAL CONSTRAINTS AND PERMITTING 
In Chapter 5, three viable recycled water alternatives were identified. These are 
summarized in Table 6.1. 

 
Table 6.1 Recycled Water System Viable Alternatives  

Recycled Water Master Plan 
Sweetwater Authority 

 Service Area Recycled Water 
Source SBWRP Connection 

Alt. Authority 
Wide 

West 
805 

West of 
805/South of 
Sweetwater 

River 
SBWRP Chula 

Vista 
Otay 

Pipeline 
Beyer 

Boulevard 
West 

Alignment 

3   X X  X   
7   X X   X  
8   X X    X 

 

These alternatives were selected with respect to relative cost, available recycled water 
supply, potential for shared alignments with the brine pipeline, and likely use of the recycled 
water by golf courses. 

This chapter reviews the potential constraints for implementing these viable alternatives.  
The constraints include geotechnical, environmental, and permitting. Based on the 
constraint analysis, modifications to the alternative features are considered in Chapter 7. 

6.1 GEOTECHNICAL 
 A geotechnical review of the potential pipeline alignments and reservoir site has been 
performed by Ninyo and Moore. Their report, titled “Geotechnical Reconnaissance Study, 
Sweetwater Authority Recycled Water Master Plan”, January 31, 2005, is contained in 
Appendix E. The study was based on a review of completed reports. A geotechnical 
investigation that includes field investigations and laboratory analysis will be required as 
part of preliminary or final design. 

6.1.1 Construction Conditions 

6.1.1.1 Geology 

Much of the construction within the City of Chula Vista will be in artificial fills or disturbed 
natural conditions. The major natural formation within the common City/Authority area is the 
Bay Point Formation. The formational deposits are generally not susceptible to liquefaction 
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or seismically induced settlement. They have good bearing capacity and are readily 
excavatable.  

The pipeline from the proposed reservoir site for all three alternatives will encounter the 
Linda Vista formation along Olympic Parkway. This formation can be difficult to excavate in 
places.  

Alternative 7 includes construction along Beyer Road for the southern portion of the delivery 
system. The alignment is through the San Diego Formation. Difficult excavation should be 
expected.  

Construction around the proposed recycled water reservoir will be within the Otay 
Formation. It consists of sandstone and claystone. The claystone may contain bentonite. 
The bentonite can result in slope stability concerns, including landslide conditions and 
trench stability. 

6.1.1.2 Groundwater 

Groundwater conditions should be expected in alluvium and the bay front fills. Groundwater 
in the higher elevations will be either perched due to landscape irrigation or natural 
groundwater below excavation depths. Groundwater conditions should not limit 
construction. 

6.1.2 Geotechnical Hazards 

Following is a summary of the potential geotechnical hazards. 

6.1.2.1 Faulting and Seismicity 

There are no known faults that would affect the proposed alignments. There is one fault in 
the study area. The La Nacion fault crosses the potential alignments that considered 
serving the Bonita service area (Alternatives 1 and 4). These alternatives were not selected 
for further consideration in Chapter 7. The La Nacion fault is not considered active. 

6.1.2.2 Liquefaction 

The study areas comprising alluvium and fill next to the San Diego Bay will be subject to 
liquefaction. The pipeline alignments crossing the Tijuana and Otay Rivers are in alluvium. 
The pipelines that would be constructed within the Bay Front Development or along Bay 
Boulevard would also be susceptible. 

While liquefaction is of concern, it would not preclude construction of the facilities. The 
detailed geotechnical evaluation will identify any required design features to minimize the 
impacts of liquefaction and settlement. Liquefaction is of concern but not a constraint. 
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6.1.2.3 Landslides 

A possible landslide has been mapped just north of the proposed recycled water reservoir 
site. A possible landslide has been mapped on the southerly bank of the Otay River east of 
Interstate 805. However, the location of the possible slide is further east than the proposed 
Otay Water District pipeline. It would not affect any of the proposed alignments in this 
Master Plan. Finally, there is a possible landslide at the Allen Elementary School. However, 
this school is not within the service area for Alternatives 3, 7, or 8. 

6.1.3 Comparison of Alternatives 

All three alternatives consider the reservoir site in the eastern portion of the study area. It is 
located east of Brandywine Avenue and north of Olympic Parkway in the City of Chula 
Vista. This location may require additional remediation for potential landslides. Trench 
stability could be of some concern in this area also. Alternate reservoir sites are discussed 
in Chapter 7. 

The pipeline construction from the reservoir west along Olympic Parkway could entail 
additional expense to excavate in the Linda Vista Formation. This condition is common to 
all alternatives. Alternative 7 costs could be impacted by higher excavation in the San 
Diego Formation. 

6.2 ENVIRONMENTAL CONSTRAINT ANALYSIS 
An environmental review was prepared by RECON entitled “Environmental Constraints 
Analysis” dated February 28, 2005. This report is contained in Appendix F. The analysis 
reviewed each of the alternatives with respect to: 

1. Biological Resources 

2. Cultural Resources 

3. Hydrology and Water Quality  

4. Hazardous Materials/Contaminated Soils 

5. Existing and Planned Land Use. 

The summary of the alternative review is provided below. 

6.2.1 Biological Resources 

Most of the construction would occur in existing roadways. Construction impacts in these 
areas would be minimal. However, construction is undeveloped areas could result in 
impacts including habitat disruption, noise, and light impacts. 
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Portions of the pipeline alignments and the proposed reservoir site would be located in or 
adjacent to designated critical habitat for the coastal California gnatcatcher, Otay tarplant, 
and Quino checkerspot butterfly and within designated habitat preserve lands. 

The proposed reservoir site in Chapter 5 and adjacent pipeline would be located in an area 
with the following constraints: 1) California gnatcatcher critical habitat, 2) City of Chula Vista 
habitat preserve lands, and Otay tarplant critical habitat.  

All of the alternatives require crossing of the Otay River. These crossings are within the City 
of Chula Vista habitat preserve lands. Alternative 8 is also adjacent to the City of San Diego 
MHPA area along the Otay River. Crossings of the Tijuana River are also through the City 
of San Diego MHPA area. Construction in these areas could affect least Bell’s vireo habitat. 
Noise and light impacts would need to be minimized during the nesting season (March to 
September). 

Mitigation will be required including avoidance and minimization, restoration, and 
compensation.  

6.2.2 Cultural Resources 

Much of the alignment will be within existing roadways. There is less potential to impact 
cultural resources. No record search or site surveys were conducted as part of the limited 
analysis. This work should be done as part of the final environmental process. Potential 
impacts could increase in areas previously undisturbed. These include the reservoir site 
and construction of the river crossings in the southern portion of the study area. General 
mitigation measures should be incorporated into the design and construction documents 
including archaeological testing, pre-trenching, and monitoring during construction. 

6.2.3 Hydrology and Water Quality 

The project will include trenching, backfill, and grading. This could impact the river 
drainages. The project will be required to develop and implement a Stormwater Pollution 
Prevention Plan and implement Best Management Practices to mitigate this potential 
impact. 

6.2.4 Hazardous Materials/Contaminated Soils 

There are known areas of contaminated soils in the study area. Contaminated soils are 
located on or adjacent to Anita Street, Bay Boulevard, F Street, Hilltop Drive, Olympic 
Parkway, Highland Avenue and Sweetwater Road. Highland Avenue and Sweetwater Road 
are not part of the viable alternative study area. There are no contaminated soils at the 
proposed reservoir site. A Phase I Environmental Reconnaissance will be required during 
design. Avoidance of contaminated areas or mitigation will be required. 
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6.2.5 Existing and Planned Land Use 

Much of the pipeline alignment is within existing streets. The reservoir site is in an area 
zoned Heavy Industrial. The site is currently undeveloped. Utility construction is considered 
a compatible use for all land use categories. Mitigation would include minimization of 
construction related noise, dust generation, and traffic delays along all pipeline segments. 
The alignments within the City of Chula Vista were reviewed with City Public Works staff to 
minimize disruption of major traffic corridors. Trenchless construction would be employed at 
the river crossings to minimize impacts to sensitive biological and water quality resources. 
Trenchless construction will also be employed at freeway and trolley crossings to mitigate 
traffic impacts. 

Construction of a recycled water treatment plant in the City of Chula Vista is not 
contemplated as part of the Bay Front Development. However, alternatives incorporating a 
new treatment plant were not selected as viable alternatives. 

6.3 PERMIT CONSTRAINTS 
Expected permit conditions for the three alternatives are summarized in Table 6.2. 
Alternative 3 makes use of the planned Otay Water District pipeline. This pipeline will cross 
the Otay River. Section 401 and 404 Permits will be required. These permits will be secured 
by the Otay Water District. Alternative 7 will require the Authority to obtain a similar permit. 
The permit may require certain mitigating conditions such as construction period and noise 
limitations. However, there should be no constraints to obtaining the permit. 

 

Table 6.2 Expected Permits 
 Recycled Water Master Plan 

Sweetwater Authority 

  Alternative  

Permit Agency 3 7 8 Comment 

Waste Discharge 
Requirements 

RWQCB X X X  

401 RWQCB/CE  X X Otay River and Tijuana 
River for Alt. 8. 

404 COE  X X Otay River and Tijuana 
River for Alt. 8. 

Coastal Review Coastal 
Commission 

X X X Pipeline review mainly west 
I-5. 

Encroachment Permit Caltrans X X X Freeway crossings. 

Entitlement for Trolley Rail 
Crossings 

SANDAG X X X Trolley crossings. 
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Table 6.2 Expected Permits 
 Recycled Water Master Plan 

Sweetwater Authority 

  Alternative  

Permit Agency 3 7 8 Comment 

Public Right-of-Way 
Construction Permit 

City of San 
Diego and Chula 

Vista 

X X X Construction in City streets. 

Alternative 8 also will require these permits across the Tijuana River. The crossing will be in 
conjunction with the brine line discussed in Chapter 8. 

There are no expected permit conditions that would limit the implementation of any of the 
three alternatives. 

6.4 SUMMARY 
In review of the three constraint categories, the reservoir site poses problems from both a 
geotechnical and environmental standpoint. Alternative reservoir sites are reviewed in 
Chapter 7. Construction of the pipelines across the rivers will require mitigation. Trenchless 
technologies will help to minimize biological and habitat impacts. 



June 2005 i 
I:\engr\Gen\Recycled Water Master Plan\Recycled Water Master Plan Final Report\Ch07.doc 

Sweetwater Authority 
 

RECYCLED WATER MASTER PLAN 
 

ANALYSIS OF VIABLE ALTERNATIVES 
 

TABLE OF CONTENTS 
 

 Page No. 
 

Chapter 7 ........................................................................................................................... 7-1 

7.1 DESCRIPTION OF VIABLE ALTERNATIVES ....................................................... 7-1 
7.2 VIABLE ALTERNATIVE ANALYSIS....................................................................... 7-2 

7.2.1 Alternative Reservoir Sites ......................................................................... 7-2 
7.2.2 Potential For Project Phasing ................................................................... 7-11 
7.2.3 Opportunity for Shared Pipeline Alignments............................................. 7-15 

7.3 VIABLE ALTERNATIVE COMPARISON.............................................................. 7-15 
7.3.1 Cost Analysis ............................................................................................ 7-16 
7.3.2 Restraints Analysis ................................................................................... 7-16 

7.4 RECOMMENDED RECYCLED WATER ALTERNATIVE .................................... 7-17 
 
 

LIST OF TABLES 
 

Table 7.1 Viable Recycled Water Alternatives.............................................................. 7-1 

Table 7.2 Alternative Reservoir Sites ........................................................................... 7-2 

Table 7.3 Alternative Reservoir Cost Comparison...................................................... 7-11 

Table 7.4 Phase I Comparative Cost.......................................................................... 7-15 

Table 7.5 Shared River Crossing Cost Comparison................................................... 7-15 

 
 

LIST OF FIGURES 
 

Figure 7.1 Alternative Reservoir Sites ........................................................................... 7-3 

Figure 7.2 Judson Reservoir Site .................................................................................. 7-5 

Figure 7.3 Morris Reservoir Site .................................................................................... 7-6 

Figure 7.4 Alternative 3R SBWRP Source Via Otay Pipeline to Judson Reservoir Site 7-8 



June 2005 ii 
I:\engr\Gen\Recycled Water Master Plan\Recycled Water Master Plan Final Report\Ch07.doc 

Figure 7.5 Alternative 7R SBWRP Source via Otay Pipeline and Beyer Boulevard to 
Judson Reservoir Site................................................................................. 7-9 

Figure 7.6 Alternative 8R SBWRP Source via West Alignment to Judson Reservoir Site..
.................................................................................................................. 7-10 

Figure 7.7 Alternative 3R Phase I Piping to Judson Reservoir Site............................. 7-12 

Figure 7.8 Alternative 7R Phase I Piping to Judson Reservoir Site............................. 7-13 

 



June 2005 7-1 
I:\engr\Gen\Recycled Water Master Plan\Recycled Water Master Plan Final Report\Ch07.doc 

Chapter 7 

ANALYSIS OF VIABLE RECYCLED WATER ALTERNATIVES 

7.1 DESCRIPTION OF VIABLE ALTERNATIVES 
This chapter further compares the viable recycled water alternatives as identified in Chapter 
5. These alternatives are Nos. 3, 7, and 8. The major features of these alternatives are 
summarized in Table 7.1. 

 

Table 7.1 Viable Recycled Water Alternatives 
 Recycled Water Master Plan 

Sweetwater Authority 

Recycle 
Water 

Source  Service Area 
Max. Month 
Flow (mgd) 

Annual 
Demand 

(AF) 

Reservoir 
Volume 

(MG) 

SBWRP West of Interstate 805 and 
South of the Sweetwater River 

7.49 4,300 1.7 

The difference among the alternatives is the alignment of the main recycled water line from 
the South Bay Water Reclamation Plant (SBWRP). Alternative No. 3 shares capacity with 
the planned Otay Water District 30-inch recycled water line. This pipe extends from the 
existing line from the SBWRP that terminates north of the Dairy Mart Road Bridge. It runs to 
the planned 450-1 reservoir located east of Interstate 5 and south of Olympic Parkway. 
Construction of this pipeline is expected to start in 2005. There is sufficient hydraulic 
capacity to meet both the Otay Water District and Sweetwater Authority needs. 

Alternative No. 7 shares a portion of the planned Otay Water District pipeline to Beyer 
Boulevard. A 24-inch Sweetwater Authority line would branch from this pipeline to the 
service area. 

Alternative No. 8 would not share capacity with the Otay Water District line. A new 
alignment, referred as the “westerly” alignment, would run from the existing pipe terminus, 
northwest across the Tijuana River, and north to the service area. The preliminary 
alignments for the three alternatives were shown previously on Figures 5.4, 5.8 and 5.9. 

All of the alternatives would utilize the recycled water produced at the SBWRP. The 
reservoir site identified in Chapter 5 would be located at a vacant parcel near the proposed 
Otay Water District reservoir east of Brandywine Avenue and south of Olympic Parkway in 
the City of Chula Vista. This reservoir site was included in the preliminary alternatives 
based on its elevation. The site elevation would provide gravity flow to the entire study area. 
The existing recycled water pumps at the SBWRP are designed to pump to this elevation 
also. No additional pumping would be required. 
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7.2 VIABLE ALTERNATIVE ANALYSIS 
The purpose of the viable alternative analysis is to further refine and optimize each of the 
alternatives. This optimization includes: 

1. Evaluation of Alternative Reservoir Sites--Other sites could reduce piping costs. 
Depending on their elevation, the alternative sites could require pumping. 

2. Evaluation of Phasing Potential--Phasing could decrease the Authority’s initial 
investment in recycled water. 

3. Shared Pipeline Alignments--The Alternative 8 alignment could parallel the alignment 
for the brine pipeline from the Duke Energy plant and the Sweetwater Authority 
groundwater treatment plants. There is the potential for cost savings at the river 
crossings. This cost benefit will be taken into account in the alternative comparison. 

The optimization includes consideration of the constraints analysis contained in Chapter 6. 

7.2.1 Alternative Reservoir Sites 

The required storage volume is 1.7 million gallons (MG) for each of the viable alternatives. 
This requires a tank with the approximate dimensions of 100 feet in diameter and 30 feet 
tall. 

As the service area for these alternatives is essentially “built-out”, there are few potential 
reservoir sites. Three additional sites have been identified for further consideration. All of 
the four reservoir sites are summarized in Table 7.2. Their locations are shown on Figure 
7.1. 

 

Table 7.2 Alternative Reservoir Sites 
 Recycled Water Master Plan 

Sweetwater Authority 

Alternative 
No. Description 

Base Elevation 
(ft) 

R1 South of Olympic Parkway, adjacent to planned Otay Water 
District Site 

440 

R2 At existing Judson Reservoir site owned by the Sweetwater 
Authority 

190 

R3 Southeast corner of the San Diego Country Club 110 

R4 At existing Morris Reservoir site owned by the Sweetwater 
Authority 

285 
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7.2.1.1 Alternative R1 

This site was the basis of the preliminary alternative analysis is Chapter 5. The reservoir 
hydraulic grade would be about 450 feet to match the planned Otay Water District, 12 
million gallon reservoir. The Otay reservoir would be located just south of the site 
considered for Alternative R1. The costs assumed that the tank would be partially buried 
based on the topography. From the analysis in Chapter 6, it was determined that the City of 
Chula Vista would require that the reservoir be completely buried.  

7.2.1.2 Alternative R2 

The Judson Reservoir site is shown on Figure 7.2. It is on Oxford Street east of Cuyamaca 
Avenue. The existing 148-foot diameter tank was constructed towards the back of the lot. 
There is sufficient room to construct the proposed reservoir. An existing line of eucalyptus 
trees would provide screening from the street. This is a viable site. 

Each of the viable alternatives considered a distribution line along Hilltop Drive. A reservoir 
connection would be added from Hilltop and east along Oxford Street to the reservoir site. 

7.2.1.3 Alternative R3 

Alternative R3 would be located on the San Diego Country Club property. It would be 
located at the southeast corner of the property off Naples Street. The area is fenced from 
the golf course. Based on discussions with the golf course manager, the reservoir would 
need to be buried. The resulting base elevation would be on the order of 110 feet. This is 
considerably lower than the Judson Reservoir site, and the lower elevation would result in 
higher pumping costs. 

The viable alternatives include a distribution pipeline along Naples Street. A short pipeline 
would connect this line to the reservoir. 

Alternative R3 is located very near the Judson site in R2. However, this site is lower in 
elevation. Pumping costs would be higher than Alternative R2. The reservoir is on private 
land. An agreement or land purchase would be required. As discussed, the tank would be 
buried. This would increase capital costs as compared to Alternative R2. As this site has no 
advantages as compared to Alternative R2, and has several disadvantages, this site was 
not considered further. 

7.2.1.4 Alternative R4 

The existing Morris Reservoir is a steel tank with a diameter of 64 feet. The reservoir is 
shown on Figure 7.3. Access to the reservoir is with a shared driveway with a single family 
dwelling on East Oneida Street. Construction of the tank would result in significant visual 
impacts to this dwelling. There is insufficient space to construct the proposed 100-foot 
diameter reservoir. This site is not feasible. 
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7.2.1.5 Comparison of Alternative Reservoir Sites 

The comparison of the two remaining alternative reservoir sites includes updated cost 
estimates for the following factors: 

1. Reservoir Construction. 

2. Revisions to the distribution system. 

3. Construction of pump stations, where applicable. 

4. Cost of pumping power. 

Alternative R1 will not require additional power. 

For Alternative R1, the reservoir could serve the entire service area for the recycled water 
Alternatives 3, 7 and 8 by gravity. As discussed previously, the pumps at the SBWRP have 
sufficient head to pump to the proposed R1 site. For Alternative R2, there would be excess 
head available feeding the reservoir. Once in the reservoir, there would be insufficient head 
available to serve the entire study area by gravity. The study area would be divided 
between a gravity zone and a pumped zone. 

A new H20Map model has been prepared for Alternative R2 for the three recycled water 
Alternatives 3, 7, and 8. The resultant distribution systems, showing the two pressure 
zones, are shown on Figures 7.4, 7.5, and 7.6. The alignment of the main distribution 
system along Beyer Boulevard is somewhat different than for Alternative R1, based on the 
optimum route to the reservoir.  

A back-pressure sustaining valve would be constructed on the inlet to the Alternative R2 
reservoir. This valve is needed to maintain the pumping head to the planned 12 million 
gallon Otay Water District reservoir that will be operated at an elevation of 450 feet. 

The pressure zone for Alternative R2 would then be fed by a new pump station. A 
hydropneumatic tank would be constructed for pressure control. The pressure head from 
the SBWRP could be used to meet a portion of the demand by bypassing the reservoir. A 
connection from upstream of the main back-pressure valve would be made to downstream 
of the hydropneumatic tank. 

For the peak month demand of 7.49 million gallons per day (mgd), 6.12 mgd would be 
required for the gravity zone. The pressure zone demand is 1.37 mgd. The pump head at 
the reservoir would be 176 feet to allow a minimum pressure of 60 psi for the user at the 
highest elevation. 

The resulting cost comparison for Alternatives R1 and R2, and for each of the viable 
recycled water alternatives, is summarized on Table 7.3. 
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Table 7.3 Alternative Reservoir Cost Comparison 
 Recycled Water Master Plan 

Sweetwater Authority 

Recycled Water 
Alternative Alternative R1 Alternative R2 

3 $56,400,000/$1500(1) $57,200,000/$1540 

7 $58,200,000/$1540 $47,000,000/$1340 

8 $67,600,000/$1720 $57,500,000/$1540 

(1) Estimated Project Cost/Equivalent Cost of Water 

7.2.1.6 Apparent Best Reservoir Site 

From the comparative costs, the Judson Reservoir site is the apparent best location. While 
the estimated cost is somewhat higher for Alternative 3, the costs for Alternative 7 and 8 
are considerably lower. Other benefits of the Judson Reservoir site include: 

1. The Authority owns the site. There could be additional land costs for Alternative R1.  

2. The site is within the Sweetwater Authority service area. The other site is within the City 
of Chula Vista, but outside the Authority boundary. 

3. There are potential landslide concerns at the R1 site as discussed in Chapter 6.  

4. There are other environmental concerns for the R1 site. 

7.2.2 Potential For Project Phasing 

Each of the alternatives has been reviewed with the respect to project phasing. Considering 
the selection of reservoir Alternative R2, the phasing has considered construction of the 
gravity zone first. The Phase II would include construction of the pressure zone. The Phase 
II includes the entire system as shown previously on Figures 7.4, 7.5, and 7.6 for 
Alternatives 3, 7 and 8 respectively. The Phase I projects are shown on Figures 7.7, 7.8 
and 7.9. 

The Phase I costs are reported in Table 7.4. These costs are based on the Judson 
reservoir site. 
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Table 7.4 Phase I Comparative Cost 
 Recycled Water Master Plan 

Sweetwater Authority 

Recycled Water 
Alternative 

 
Estimated Costs(1) 

 

3 $38,000,000/$1300 

7 $28,300,000/$1070 

8 $38,900,000/$1320 

(1) Estimated Project Cost/Equivalent Cost of Water 

7.2.3 Opportunity for Shared Pipeline Alignments 

For Alternative 3, the delivery pipeline from north of the Dairy Mart Road Bridge, across the 
Otay River, and north to the Sweetwater Authority would consist of shared capacity in the 
planned, 30-inch pipeline that will be constructed by the Otay Water District. Considering 
the Alternative R2, Judson reservoir site, sharing this capacity will result in higher costs 
than compared to the Alternative 7 Beyer Avenue alignment. 

Alternative 8 has the potential to share the alignment with the brine pipeline considered in 
Chapter 8. There are potential cost savings for constructing a larger carrier pipe to cross 
the Tijuana and Otay Rivers. 

The costs for shared and separate crossings are reported in Table 7.5. 

 

Table 7.5 Shared River Crossing Cost Comparison 
 Recycled Water Master Plan 

Sweetwater Authority 

Crossing Shared  Separate 

Otay River $4,210,000 $4,430,000 

Tijuana River $8,538,000 $$8,930,000 

The potential cost reduction for shared crossings is minimal. This factor would not affect the 
cost ranking of the alternatives. 

7.3 VIABLE ALTERNATIVE COMPARISON 
This section outlines the final comparison of the viable recycled water alternatives. 
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7.3.1 Cost Analysis 

7.3.1.1 Capital Costs 

Of the three Alternatives, Alternative 7 has the lowest capital cost. If the project is broken 
down into two phases, both the Phase I and the Phase II capital costs are much lower. The 
Phase I capital cost for Alternative 7 is approximately $10,000,000 less than the Phase I 
costs for Alternatives 3 and 8. 

7.3.1.2 Equivalent Cost of Water 

The amount of delivered water is identical for the three alternatives. Much of the difference 
in equivalent cost of water in dollars per acre-foot is the capital cost portion. Therefore, the 
equivalent cost of water for Alternative 7 is also lower than the other two viable alternatives.  

The Phase I cost of water for Alternative 7 is approximately $1,070 per AF. This is over 
$200 per AF less than the other two alternatives. 

7.3.1.3 Apparent Lowest Cost Alternative 

Alternative 7, utilizing the Judson Reservoir site, is clearly the most cost effective 
alternative. 

7.3.2 Restraints Analysis 

7.3.2.1 Environmental 

As discussed in Chapter 6, the reservoir site considered north of Olympic Parkway and east 
of Brandywine Avenue posed environmental issues with respect to habitat and endangered 
species. The revised alternatives, using the Judson Reservoir site, do not have the same 
issues.  

The major issues concern the Tijuana River and Otay River crossings. For Alternative 3, the 
recycled water crossing will be accomplished by the Otay Water District recycled water 
pipeline construction. The only other crossings will be for the brine line discussed in 
Chapter 8. For Alternative 7, there will be two crossings over the Tijuana River: 1) the Otay 
Water District pipeline, and 2) the brine line. There will be three crossings over the Otay 
River: 1) the Otay Water District pipeline, 2) the Sweetwater Authority recycled water 
pipeline, and 3) the brine line. Alternative 8 will have two crossings, the Otay Water District 
pipeline and a shared westerly crossing for the brine and recycled water pipeline. In this 
respect, Alternative 7 is less attractive than the other two alternatives. 

7.3.2.2 Permits 

Permits will be required for the river crossings. As discussed above, the number of permits 
will be the greatest for Alternative 7. Both 401 and 404 permits will be required. 
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7.3.2.3 Geotechnical 

The geotechnical issues may be considered equal. Alternative 3 will require some 
construction in the Linda Vista Formation from the Otay Water District pipeline to the 
Authority service area. Alternative 7 may experience some additional construction cost in 
the San Diego Formation along the main Beyer Boulevard alignment. The westerly 
alignment may have more issues with groundwater and potential for liquefaction. 

7.4 RECOMMENDED RECYCLED WATER ALTERNATIVE 
Considering the significant cost advantage of Alternative 7, this alternative is recommended 
for implementation. There are no “fatal flaws” that prevent implementation. The Authority 
may consider project phasing to reduce the initial capital investment. The first phase would 
include serving those users along the bay front. The recycled water can be delivered from 
the proposed reservoir at the Judson site by gravity. Most of the total demand is within this 
gravity zone. When additional funds are available, the pumped pressure zone can be 
constructed. Alternative funding, including potential Bureau of Reclamation grants are 
discussed in Chapter 9. 
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Chapter 8 

BRINE COLLECTION AND DISPOSAL 

8.1 EXISTING AND POTENTIAL FLOW RATES 
One element of this project is the evaluation of brine disposal. The sources could include 
the Duke Energy power plant, the existing Richard A. Reynolds Groundwater Desalination 
Facility, a potential Sweetwater Authority groundwater desalination facility, brine from 
industrial dischargers within the City of San Diego and a potential San Diego County Water 
Authority seawater desalination facility that could be located on San Diego Bay. The only 
existing method of brine disposal would be through the South Bay Ocean Outfall (SBOO). 
This chapter outlines the flows, existing outfall, and regulatory discharge requirements. 
Brine collection alternatives are evaluated, including estimated costs. 

8.1.1 Groundwater Treatment Plants 

The Richard A. Reynolds Groundwater Desalination Facility is located in the City of Chula 
Vista, just north of the Sweetwater River on Edgemere. It can treat up to 4 million gallons 
per day (mgd) with an ultimate capacity of 8 mgd. The brine from the existing facility is 
discharged to the Sweetwater River. The current brine flow is approximately 0.6 mgd. This 
could increase up to 1.2 mgd if the wells and treatment plant are expanded. The flow 
assumes continuing the current treatment process. 

The brine quality currently meets all of the requirements of the Regional Water Quality 
Control Board as set by a National Pollutant Discharge Elimination System (NPDES) permit 
for disposal to the Sweetwater River. Future tightening of the current discharge limitations 
could leave the Authority vulnerable. This study identifies the costs and optimum brine 
discharge alternative, if needed. 

The Authority is considering the construction of a second groundwater desalination facility 
along the Otay River in the southern portion of Chula Vista. If constructed, it is assumed 
that the plant would be constructed for 4 mgd production resulting in a discharge of up to 
0.6 mgd of brine. 

8.1.2 Power Plant 

The Duke Energy power plant is expected to use up to 4.5 million gallons per day (mgd) of 
recycled water for cooling. A portion of the cooling water will be continuously discharge as 
brine. Disposal to the sewer collection system would be costly in terms of disposal fees. 
There may also be capacity limits in the existing collection system and in the City of Chula 
Vista’s capacity in the Metropolitan Sewerage System. Disposal to the South Bay Ocean 
Outfall may be the only viable option. 
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The quantity of brine will depend on the cooling water treatment method selected. Duke 
Energy is considering either side-stream water softening or the addition of proprietary 
chemicals to the recycled water. The brine flow is estimated between 0.54 mgd for 
softening and up to 1.96 mgd for proprietary chemicals. This flow represents the maximum 
rate for extremely hot weather. The brine flow would be considerably less during cooler 
night and early morning hours and during the winter. Based on discussions with Duke 
Energy, an average flow of 1 mgd is assumed for this evaluation. 

8.1.3 City of San Diego 

The City of San Diego has indicated that they would be interested in securing up to 1 mgd 
of brine disposal capacity in the system. It is assumed that the source would be from the 
service area north of National City. 

8.1.4 Other 

In addition to the above brine sources, the San Diego County Water Authority is studying 
alternative sites for a seawater desalination facility in the southern portion of the County. 
One site would be at the site of the existing South Bay Power Plant, part of the planned 
Bayfront development. The other site being considered is the International Boundary and 
Water Commission’s South Bay International Treatment Plant. 

The planned production capacity is 50 million gallons per day (mgd). The brine discharge 
would also be 50 mgd. The initial feasibility report will be completed early 2005. 
Construction of this plant is not expected to be started within the time-period needed for the 
Duke Energy Power Plant brine line. Considering the timing of desalination plant and the 
unknown site, brine disposal from this source is not considered in this report.  

8.2 SOUTH BAY OCEAN OUTFALL 
The brine would discharge to the SBOO. The outfall is jointly owned between the City of 
San Diego and the International Boundary and Water Commission (IBWC). The City’s 
South Bay Water Reclamation Plant and the IBWC South Bay International Wastewater 
Treatment Plant currently discharge to the outfall. The outfall extends 23,600 feet west from 
the mouth of the Tijuana River. The main portion of the outfall is an 11-foot diameter tunnel. 
The wastewater is discharged at an average depth of about 93 feet below mean sea level. 
For the current configuration, the diffuser system provides an initial dilution of 110 to 1. The 
discharge limits are based on a more conservative dilution of 100 to 1. 

8.2.1 South Bay Ocean Outfall Capacity  

The SBOO was designed with a hydraulic capacity of 174 mgd average daily flow and with 
a peak hydraulic capacity of 333 mgd. The peak hydraulic capacity would require addition 
of a pump station. The current hydraulic capacity of the system is 258 mgd. 
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8.2.2 Capacity Allotment by City or Agency 

The City of San Diego owns capacity rights to133 mgd (40 percent). The remaining 200 
mgd of capacity is owned by the IBWC. These flows are based on the maximum outfall 
capacity with addition of the pump station. 

The International Wastewater Treatment Plant is permitted to discharge up to 25 mgd 
average annual daily flow and a peak hydraulic flow of 75 mgd. The City’s South Bay Water 
Reclamation Plant can discharge up to 15 mgd. The City of San Diego is also planning the 
South Bay Secondary Treatment Plant. This plant would also discharge to the outfall. The 
peak hydraulic capacity of this plant is planned to be 103 mgd. There is apparently 15 mgd 
of hydraulic capacity that could be purchased from the City of San Diego. The project needs 
are only 4 mgd. 

8.2.3 South Bay Ocean Outfall Connection  

The probable connection point to the SBOO system would be at the existing Effluent 
Distribution Structure. This structure connects the discharge lines from both the City of San 
Diego and IBWC plants. It is located outside of the fenced property of both plants along the 
entrance road to the IBWC plant. 

The maximum water surface elevation of the structure is 45.0 feet above mean sea level. 
The top of the structure is at elevation 54.0. The brine line can be connected to the 
Distribution Structure by drilling a circular core hole above the water level. The construction 
can be completed with the outfall in service. 

Another potential connection point could be at one of the manholes along the land outfall 
portion of the total outfall system. The feasibility of this connection would be explored as 
part of a more detailed preliminary design report. 

8.2.4 Expected Connection Fees 

The cost estimates in this report utilize an expected connection fee of $600,000 per mgd of 
capacity. This considers the approximate project costs for all outfall elements at 
$200,000,000 divided by the hydraulic capacity of 333 mgd. If the pump station is 
constructed in the future, it is expected that all dischargers would participate in the 
construction and operations and maintenance costs. 

8.3 ALIGNMENT ANALYSIS 

8.3.1 Alignment Description 

The brine pipeline would connect the four sources to the SBOO Effluent Distribution 
Structure. For the purposes of this analysis, it is assumed that the brine would be pumped 
from each into a pressurized system. The brine would discharge at the Structure at 
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elevation 45.0. The locations of the four sources and the proposed alignment are given in 
Figure 8.1. 

Several alignments from the sources to the point where all three combine could be 
considered, but the alignment shown in Figure 8.1 was chosen because it generally follows 
alignments for the recycled water distribution system. The alignment from the intersection of 
Frontage Road and Anita to the Effluent Distribution Structure was the only one considered 
because of the potential for shared trenchless crossings. The brine lines can be installed 
with the recycled water piping in a common casing, which lowers the installation cost for 
these two pipes. The recycled water piping for this scenario is described as Alternative 8 in 
Chapter 5. 

8.3.2 Cost Estimates 

Three entities will share this system: the Sweetwater Authority, Duke Energy, and the City 
of San Diego. Thus, the cost for the system should be apportioned between the three 
based on flow contributions. Table 8.1 shows the flow apportionment by reach for each of 
the dischargers. Table 8.2 gives the apportionment of the capital costs among the 
dischargers. The cost of each of the pipe reaches was apportioned in relationship to flow 
contribution. The costs for the Sweetwater Authority and Duke Energy included the outfall 
capacity fee estimated at $600,000 per mgd of capacity. This cost does not apply to the 
City of San Diego. The costs do not include pump stations. 

Included in the capital cost are trenchless crossings. Reach 1 includes a crossing under 
Interstate Highway 5 at the Mile of Cars Way. This reach serves the City of San Diego only. 
Reach 3 includes the cost for going under the Sweetwater River and is approximately 1,500 
feet long. It also includes the cost for 560 feet under the railroad tracks and Interstate 
Highway 5 at F Street. Reach 5 includes the cost for going under the railroad track and 
Interstate 5 along Anita with a combined length of 550 feet. Reach 6 includes the cost for 
going under the Otay and Tijuana Rivers. The Otay River crossing is approximately 2,600 
feet, and the Tijuana River crossing is approximately 5,300 feet. The crossings for Reaches 
1, 3, and 5 are accomplished using auger boring, and the crossings in Reach 6 are 
accomplished using horizontal directional drilling. 
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Table 8.1 Brine Pipeline Capacity Apportionment 
 Recycled Water Master Plan 

Sweetwater Authority 

Reach Description Percent 
Sweetwater 

Percent 
San Diego 

Percent 
Duke 

1 San Diego to 30th St. and 4th Ave 0 100 0 

2 Reynolds to 30th St. and 4th Ave 100 0 0 

3 Combined to Duke Energy 55 45 0 

4 Duke Energy to Second Plant Connection 38 31 31 

5 Second Plant to Connection 100 0 0 

6 Connection to SBOO 47 26 26 

 
Table 8.2 Brine Pipeline Cost Apportionment 
 Recycled Water Master Plan 

Sweetwater Authority 

Reach Description 
Sweetwater 

Cost 

City of 
Diego 
Cost 

Duke 
Energy 

Cost 

1 San Diego to 30th St. and 4th Ave $0 $2,730,000 $0 

2 Reynolds to 30th St. and 4th Ave $426,000 $0 $0 

3 Combined to Duke Energy $2,635,000 $1,970,000 $0 

4 Duke Energy to Second Plant Connection $340,000 $285,000 $285,000 

5 Second Plant to Connection $1,981,000 $0 $0 

6 Connection to SBOO $3,950,000 $2,195,000 $2,194,000 

 Sub Total: $9,062,000 $7,180,000 $2,479,000 

 Project Costs @ 30% $2,720,000 $2,154,000 $744,000 

 Outfall Capacity Fee: $1,080,000 $0 $600,000 

 Grand Total: $12,862,000 $9,334,000 $3,823,000 

 

8.4 RECEIVING WATER ANALYSIS 

8.4.1 Discharge Requirements 

It is anticipated that the combined brine discharge would have to meet the existing permit 
requirements. Both the South Bay Water Reclamation Plant and the IBWC South Bay 




