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Figure 6-1 depicts all of the identified recycled water alignments.  The alignments were 
named based on the street where the POC to the existing recycled water distribution system 
is located.  Each of the alignments is discussed in further detail, including pipe lengths, 
sizing, and costs, in Section 7 and 9.  Appendix J contains the detailed market assessment 
for each alignment identified in Table 6-1.   

6.3.3 Industrial Customers 

Several alignments have the potential to serve industrial customers for cooling purposes.  
Those customers are located along Duane Avenue and Kifer Road West alignments as well 
as along the existing recycled water system alignments (considered “Infill”) and include the 
following: 

 Applied Materials Inc. 

 Advanced Micro Devices 

 Spansion LLC 

 Northrop Grumman Corp 

 Onizuka Air Station 

 AMB Property 

The total Industrial demand for the abovementioned customers is estimated to be an 
additional 214 AFY.  It is noted that there are multiple customers along the Kifer Road East 
alignment that are located outside of the City limits within the City of Santa Clara have 
potential recycled water demands for both irrigation and industrial use.  Customers located 
within the City of Santa Clara were not included in this market assessment as potential 
recycled water customers; however, future discussion with the City of Santa Clara and those 
customers may be worthwhile. 

6.3.4 Moffett Field Customers 

Initial metering data provided by the City indicates that there is the potential to convert a 
number of landscape services in the Moffett Field area to recycled water.  There are currently 
two large users in the area including the Golf Club at Moffett Field and one of the Lockheed-
Martin facilities.  These two facilities have a demand of 119 AFY and 25 AFY respectively.  
There are a handful of other recycled water services that amount to less than five AFY.  
There are a number of metered landscape service location ID’s in the Moffett Field area that 
may be potential retrofits; however, specific customer information for these location ID’s was 
not available due to the fact that they are located outside of the City limits.  The estimated 
potential demand for recycled water irrigation in the Moffett Field area is approximately 50 
AFY.   

Further discussion with the Moffett Field Business Group and a better understanding of 
where each of the services is located will determine the feasibility of each retrofit.  Appendix 
I provides the list of existing customers, which includes existing Moffett Field customers. 
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6.4 Customers to Interview 

Working face-to-face with potential key customers early in the process is critical to presenting 
the program in the best possible light.  This first customer meeting would be intended for the 
City and HydroScience to assess how much potential recycled water demand truly exists and 
determine what requirements the customers have (typically related to issues such as water 
quality, complexity of onsite retrofits, supply reliability, return on investment, and pricing).  
Key customers can be used to “anchor” a geographic area within the City and support 
extension of recycled water supply to that area.  Critical issues may include customers’ 
perceived value and reaction to the new water type.  Interviews will facilitate understanding 
public and customer perceptions and interfacing with potential customers and the 
surrounding community to best understand and mitigate their concerns.   

These interviews would be coordinated with the outreach activities currently in place with 
other local recycled water entities as necessary, depending on the proposed future 
configuration of the City’s recycled water distribution system.  Customer interviews will be 
designed to assist in gauging user’s perception and knowledge of the City’s recycled water 
system, their price sensitivity, and to identify potential barriers to the marketing of recycled 
water.  Below is a list of key potential customers to interview: 

 Sunken Gardens Golf Course 

 Sunnyvale School District 

 City of Sunnyvale Parks and Recreation 

 Moffett Field Business Group 

 Industrial Customers such as AMD, Applied Materials, and Northrop Grumman Corp 

HydroScience developed a Marketing Plan for the City to describe the potential marketing 
tools available to the City and to provide a plan for the City to market recycled water for 
industrial and irrigation purposes to its stakeholders including elected officials, the 
community, and potential recycled water customers.  A marketing plan is an important 
element of a Feasibility Study and assures that the City has a plan to reach out to 
stakeholders and educate them about the project and resolve any potential or existing issues 
and concerns presented by them.  Public perception is an important aspect of the project that 
can determine its success and a marketing plan can serve to help avoid potential 
controversy.  The two primary goals of the marketing plan are to: 

 Provide stakeholders with adequate information about the project to secure support; and 

 Successfully market to potential customers to secure users. 

The Marketing Plan is attached as Appendix G. 
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SECTION 7 – RECYCLED WATER ALIGNMENTS 

Information within this section includes a description of the alignment and any key issues.  
Potential issues including canal crossings, expressways/freeways, and local railway systems 
were taken into consideration when routing pipeline alignments.  Either pipelines were routed 
to avoid these areas or costs were included to account for special construction at these 
locations.  Alignment routing was then optimized to maximize demands with the shortest 
length of pipe.   

This section describes the sixteen recycled water alignments identified for recycled water 
distribution.  Together, these alignments represent a total of 97,600 LF of pipe that would 
connect 131 customers and deliver approximately 1,726 AFY of recycled water.  Infill 
customers that are currently located along existing recycled water pipelines would add an 
additional recycled water demand of 335 AFY, and potential customers in Moffett Field would 
demand an additional 50 AFY.  Full buildout of these sixteen alignments, infill, and 
connection of Moffett Field would result in an additional 2,111 AFY of recycled water 
demand.  The addition of the proposed pipelines would approximately double the length of 
the City's existing recycled water distribution system.  Figure 6-1 depicts all of the identified 
recycled water alignments.  The alignments are grouped as follows: 

 Existing System Expansion: These pipelines connect to the existing recycled water 
system and do not require the construction of either base alignment. 

 Base Alignments: These alignments are intended to provide system reliability as well as 
a backbone to the system expansion to the south beyond the existing distribution system. 

 Wolfe Road Main Extensions: These alignments first require the construction of the 
Wolfe Road Main prior to individual alignment construction. 

 Main Loop Extensions: These alignments first require the construction of the Main Loop 
prior to individual alignment construction. 

The alignments were named based on the street where the POC to the existing/proposed 
recycled water distribution system is located.  Figures are provided at the end of this section.  
A description of each alignment follows below. 

7.1 Existing System Expansion Alignments 

There are five alignments that can be constructed utilizing the existing recycled water 
distribution system.  The alignments include: 

 Lakehaven Drive 

 Maude Avenue 

 Duane Avenue 

 Kifer Road East 

 Kifer Road West 

Each of these alignments does not require prior construction of another pipeline alignment, 
and are further described below.   
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Lakehaven Drive 

This alignment would include the construction of new 6-inch and 8-inch pipelines with a total 
length of 4,100 LF.  The pipeline would connect to the existing 24-inch recycled water 
mainline located at Lakehaven Drive at the Sunnyvale East Channel, then continue east then 
north along Meadowlake Drive, and east along Lakechime Drive.  Figure 7-1 shows the 
pipeline alignment. 

This alignment would serve several sections of the John W Christian Greenbelts along 
Lakehaven Drive, Lakewood Park, and Lakewood Elementary School.  The 11 sites 
identified as potential retrofits have a combined irrigation demand of approximately 86 AFY.  
The construction of this alignment is expected to occur in a single phase.  Some coordination 
with the District and SFPUC will be required as the existing distribution system pipeline runs 
along a District ROW, the Sunnyvale East Channel, and the new alignment will cross and 
serve the greenbelt that is an easement for the SFPUC Bay Division Pipelines No. 3 and 4. 

Maude Avenue 

This alignment would include the construction of approximately 6,800 LF of 6-inch pipeline to 
serve two sites with a combined irrigation demand of approximately 36 AFY.  The POC for 
this alignment would be the existing 24-inch pipeline at the intersection of the Sunnyvale 
East Channel and Maude Avenue.  Figure 7-2 shows a map of this alignment. 

From the POC, the pipeline would travel west along Maude Avenue to Bishop Elementary 
School.  Additionally, a lateral would run north from Maude Avenue along Bayview Avenue, 
head west on Eaglewood Avenue, and then north on San Diego Avenue to serve the 
Columbia Middle School and Park. 

If this alignment were to be extended west to connect to the existing 16-inch pipeline near 
the intersection of Maude Avenue and Macara Avenue to loop the northern recycled water 
service area, then it is expected that the pipeline diameter for the portion of the alignment 
that runs along Maude Avenue would be upsized accordingly.  Additionally, there are multiple 
small customers along the pipeline alignment with less than one AFY of estimated recycled 
water demand that have been identified as optional retrofits.  The construction of this 
alignment is expected to occur in a single phase. 

Duane Avenue 

This alignment would include the construction of approximately 16,500 LF of pipeline ranging 
in diameter from 6- to 12-inches.  The new pipeline would connect to the existing 24-inch 
recycled water pipeline at two locations: Duane Avenue at the Sunnyvale East Channel and 
Arques Avenue at Wolfe Road.  Figure 7-3 shows a map of this alignment.   

From these two POCs, the recycled water pipeline would extend to the east to provide 
recycled water to an area roughly bordered by Duane Avenue to the north, Lawrence 
Expressway to the east, Central Expressway to the south, and the existing 24-inch recycled 
water pipeline to the west.  The pipeline would form a loop that would run east along Duane 
Avenue that loops south and west, becoming Stewart Drive.  At the intersection of Duane 
Avenue and De Guigne Drive, the alignment runs south along De Guigne Drive across 
Stewart Drive to Arques Avenue.  The alignment continues east along Arques Avenue to 
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Santa Trinita Avenue, which it runs north along before tying back into the pipeline at Stewart 
Drive.  Major customers on this alignment include the Advanced Micro Devices (AMD) 
Campus and Applied Materials. 

Twenty-three sites are identified as potential retrofits and have an estimated irrigation 
demand of 273 AFY and industrial demand of 156 AFY.  The construction of this alignment is 
expected to occur in a single phase.  

Kifer Road East 

This alignment would include the construction of approximately 5,000 LF of pipeline ranging 
in diameter from 6- to 8-inches.  Figure 7-4 shows a map of this alignment. 

From the POC to the existing 24-inch pipeline at the intersection of Kifer Road and Wolfe 
Road, the pipeline would run east along Kifer Road.  Five commercial/industrial sites with a 
combined irrigation demand of approximately 51 AFY would be served by this alignment.  
Multiple optional customers were also identified.  The construction of this alignment is 
expected to occur in a single phase.   

Kifer Road West 

This alignment would include the construction of approximately 1,900 LF of 6-inch pipeline 
from the existing 24-inch pipeline at the intersection of Kifer Road and Wolfe Road west 
along Kifer Road to Fair Oaks Avenue.  Figure 7-5 shows a map of this alignment. 

This alignment would serve five sites with a combined recycled water demand of 
approximately 54 AFY.  One of these sites, Northrup Grumman, would be an industrial user 
with an estimated recycled water demand of approximately 39 AFY.  The other four sites 
would be irrigation customers with a combined irrigation demand of approximately 15 AFY.  
This alignment would cross the District’s Sunnyvale East Channel, which will require special 
construction.  The construction of this alignment is expected to occur in a single phase. 

7.2 New Base Alignments 

There are two base alignments that have been identified and analyzed as part of the 
Feasibility Study, including: 

 Wolfe Road Main 

 Main Loop 

The Main Loop connects the east and west portions of the system to increase reliability.  The 
Wolfe Road Main facilitates further expansion to the South and opens the door to regional 
connectivity with neighboring systems.  Each alignment is described in further detail below. 

7.2.1 Wolfe Road Main 

The Wolfe Road Main pipeline alignment would include the construction of a new pipeline 
with a diameter ranging from 12- to 24-inches and have a total length of approximately 
13,300 LF.  The pipeline would connect to the existing 24-inch recycled water pipeline at the 
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San Lucar pump station, near the intersection of Kifer Road and Wolfe Road.  Figure 7-6 
presents a map of this pipeline alignment. 

The Wolfe Road Main pipeline would travel south along Wolfe Road from the San Lucar 
Pump Station to the intersection of Homestead Road, which is the boundary between the 
Cities of Sunnyvale and Cupertino.  The pipeline would terminate within 100 ft of the 
intersection of Wolfe Road and Homestead Road, where it would serve the Apple® Campus 2 
in Cupertino.  A total of 11 sites have been identified along the Wolfe Road alignment and 
have a combined irrigation demand of approximately 110 AFY.  It is estimated that the 
combined landscape irrigation and industrial demand for the Apple® Campus 2 is 
approximately 235 AFY.  Another major customer on this alignment would be the Sunken 
Gardens Golf Course.  This project is expected to be constructed as a single phase.   

Construction of this alignment would require crossing the Peninsula Corridor Joint Powers 
Board (Caltrain) right-of-way (ROW) located just south of the San Lucar Pump Station, as 
well as the California Department of Transportation (Caltrans) ROW at El Camino Real 
(Highway 82).  At both locations, a bore-and-jack method of pipeline construction complying 
with the respective Caltrain or Caltrans design standards is expected for construction.   

Construction of this alignment would also facilitate the construction of multiple other 
alignments.  Four potential alignments, including the proposed Main Loop, are connected to 
Wolfe Road Main.  Additionally, the proposed Wolfe-Evelyn storage tank site is connected to 
the Wolfe Road Main.  

It is noted that this pipeline is expected to be partially funded by others.  Apple® has 
committed to funding the equivalent of a 12-inch recycled water pipeline along this entire 
alignment.  This funding commitment was previously quantified to be equivalent to 
approximately $4.8M.  Cal Water also has the potential to fund up to $1.5M of this project, 
depending on California Public Utilities Commission (CPUC) approval for funding of recycled 
water projects within its service area.  Additionally, the District may also fund a portion of this 
pipeline, and potentially own this pipeline.   

For the purpose of this analysis, the cost for the base Wolfe Road alignment is presented.  
Additional Wolfe Road pipeline alignment cost estimates for upsizing the 12-inch portion of 
this alignment to a 16-inch, 30-inch, or 42-inch are included in Appendix K.  The cost-
sharing options for the Wolfe Road Main and other potential pipeline alignments, are also 
included in the CIP. 

7.2.2 Wolfe Road Main Extensions  

The construction of the following alignments is contingent upon the construction of the Wolfe 
Road Main.  There are three potential alignments including: 

 Iris Avenue 

 Marion Way 

 Dartshire Way 

Each of these alignments is described in further detail below. 



CITY OF SUNNYVALE 
FEASIBILITY STUDY FOR RECYCLED WATER EXPANSION 

JUNE 2013 
PAGE 7-5 

HYDROSCIENCE ENGINEERS 

Iris Avenue 

This alignment would include the construction of approximately 2,300 LF of 6- and 8-inch 
recycled water pipeline connecting from the proposed Wolfe Road Main to the Ponderosa 
Elementary School and Ponderosa Park.  Figure 7-7 shows a map of this alignment.   

The two sites identified as potential retrofits have a combined irrigation demand of 
approximately 55 AFY.  Along this alignment, there are no known constructability issues.  
The construction of this alignment is expected to occur in a single phase. 

Marion Way 

This alignment would include the construction of approximately 2,600 LF of 6-inch recycled 
water pipeline connecting to the proposed Wolfe Road Main and extending east on Marion 
Way and Dunford Way to serve Peterson Middle School, Raynor Park, and Parent 
Preschool.  Figure 7-8 shows a map of this alignment. 

The three sites identified as potential retrofits have a combined irrigation demand of 
approximately 30 AFY.  Along this alignment, there are no known constructability issues.  
The construction of this alignment is expected to occur in a single phase. 

Dartshire Way 

This alignment would include the construction of approximately 5,500 LF of 6- and 8-inch 
pipeline from the proposed Wolfe Road Main to the Stocklmeir School, Ortega Park, and 
Panama Park.  Figure 7-9 shows a map of this alignment.   

From the POC the pipeline would travel west along Dartshire Way to service Panama Park, 
then continue south along Flamingo Way, west on Dunholme Way to service Stocklmeir 
School, and an extension would head south off of Dunholme Way along Condor Way to feed 
Ortega Park.  This alignment would cross the District’s Sunnyvale East Channel, which will 
require special construction. 

The three potential retrofits have a combined irrigation demand of approximately 65 AFY.  
The construction of this alignment is expected to occur in a single phase. 

7.2.3 Main Loop 

The Main Loop alignment would connect the existing 16-inch recycled water distribution 
pipeline at Encinal Park to the proposed Wolfe Road Main pipeline alignment.  This 
alignment would provide a loop to the northern zone of the City's recycled water distribution 
system; provide the backbone infrastructure required to significantly increase recycled water 
deliveries and operational flexibility; extend the recycled water pipeline to the two potential 
recycled water storage tank locations; and also connect additional customers.  Figure 7-10 
shows the pipeline alignment.  Major customers on this alignment include City Hall, 
Washington Park, and Las Palmas Park. 

The total alignment length is approximately 24,800 LF.  Pipeline diameters along this 
alignment would range from 16- to 24-inches.  Along this Main Loop alignment, a pressure-
reducing valve would interconnect the northern and southern recycled water zones.  There 
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are 43 sites identified as potential retrofits directly on the Main Loop, which have a combined 
irrigation demand of approximately 335 AFY.  Multiple optional retrofits were also identified. 

Construction of this alignment would also facilitate the construction of multiple additional 
alignments.  Seven alignments, including the proposed Wolfe Road pipeline are connected to 
the proposed Main Loop.  Additionally, the Main Loop would facilitate connection and use of 
the Central storage tank site.  

This alignment crosses multiple ROWs including the Caltrans ROW at Central Expressway 
and twice at El Camino Real (Highway 82), the Caltrain ROW at Mary Avenue, and the 
District’s Sunnyvale East Channel near old San Francisco Road and Ironwood Terrace.  For 
all of these crossings, a bore-and-jack method of pipeline construction is expected to be 
utilized that complies with the requirements of the respective property holder (i.e. Caltrans, 
Caltrain, or District).  Despite the challenges mentioned above, the construction of this 
alignment is expected to occur in two phases to loop the northern and southern sections of 
the recycled water system. 

It is also noted that construction of the Main Loop will increase the ability of the Sunnyvale 
recycled water distribution system to provide recycled water to a satellite advanced water 
treatment facility operated by the District.  However, demands associated with this potential 
facility were not included in this Feasibility Study. 

7.2.4 Main Loop Extensions  

The construction of these alignments is contingent upon the construction of the Main Loop.  
There are six potential alignments including: 

 Gail Avenue 

 Old San Francisco Road 

 Manet Drive 

 Sunnyvale-Saratoga Road 

 Remington Drive 

 Carson Drive 

Each of these alignments is described in further detail below. 

Gail Avenue 

This alignment would include the construction of approximately 1,700 LF of pipeline from the 
Main Loop to Braly Elementary School and Park.  Figure 7-11 shows a map of this 
alignment.   

From the POC at the Main Loop, an 8-inch pipeline would run south along Gail Avenue to 
provide irrigation service to Braly Park.  From Braly Park, a 6-inch pipeline would continue to 
the west along Gail Avenue and Daffodil Court to provide irrigation service to Braly 
Elementary School.  Two additional HOAs would be connected to this pipeline alignment. 
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The four sites identified as potential retrofits have a combined irrigation demand of 
approximately 39 AFY.  The construction of this alignment is expected to occur in a single 
phase. 

Old San Francisco Road 

This alignment would include the construction of approximately 1,500 LF of 6-inch pipeline 
from the Main Loop to the three potential customers: St. Martin Elementary School, Ellis 
Elementary School, and the Palo Alto Medical Foundation.  These customers are located on 
Old San Francisco Road and Central Avenue.  Figure 7-12 shows a map of this pipeline 
alignment. 

The three sites have a combined irrigation demand of approximately 26 AFY.  The 
construction of this alignment is expected to occur in a single phase. 

Manet Drive 

This alignment would include the construction of approximately 1,100 LF of 6- and 10-inch 
pipeline connecting to the Main Loop and extending south on Manet Drive.  Figure 7-13 
shows a map of this alignment.   

This alignment would provide recycled water to the Sunnyvale Community Center, Orchard 
Heritage Park, and two HOAs.  The four sites identified as potential retrofits have a combined 
irrigation demand of approximately 86 AFY.  The construction of this alignment is expected to 
occur in a single phase.   

Sunnyvale-Saratoga Road 

This alignment would include the construction of approximately 1,900 LF of 6-inch pipeline 
from the Main Loop to Fremont High School.  Figure 7-14 shows a map of this alignment.   

The five sites identified as potential retrofits have a combined irrigation demand of 
approximately 14 AFY.  It is noted that Fremont High School is a Cal Water customer and 
has undergone recent construction converting grass fields to artificial turf fields, and although 
the Fremont High School meter data demand is included in this total, it is expected that their 
actual irrigation demand may be higher than presented in Appendix J.  The construction of 
this alignment is expected to occur in a single phase. 

Remington Drive 

This alignment would include the construction of approximately 7,100 LF of 6-inch pipeline 
from the Main Loop to Mango Park, De Anza Elementary School and De Anza Park.  A 
lateral would extend north along Mango Avenue to provide irrigation service to Sunnyvale 
Middle School.  Figure 7-15 shows a map of this alignment. 

The four sites identified as potential retrofits have a combined irrigation demand of 
approximately 59 AFY.  The construction of this alignment is expected to occur in a single 
phase. 
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Carson Drive 

This alignment would include the construction of approximately 1,500 LF of 6-inch pipeline 
from the Main Loop to Vargas Elementary School and St Cyprian Church.  Figure 7-16 
shows a map of this alignment. 

The two sites identified as potential retrofits have a combined irrigation demand of 
approximately 16 AFY.  The construction of this alignment is expected to occur in a single 
phase. 

7.3 Research Needs 

The City does not anticipate conducting any further research for the recycled projects.  The 
alternatives presented in the Feasibility Study are based on conventional pipeline, storage, 
and treatment technologies. 
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